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Doctoral Dissertation

The Comparative Analysis on the Scrap Transport
Costs of Container and Bulk Ship

Park, Jae-Kwan

Department of Port Logistics
The Graduate School of Maritime Industrial Studies

Korea Maritime University

ABSTRACT

The steel industry, as the national representative strategic industry of our
country, has played the motive power for the economic growth of Korea in
1970s as the positive support of the government and the management endeavor

of the private were harmonized.

However, in case of our country, we have mostly relied on import of the raw
materials for the steel industry, and as the weight of the imported raw
materials is heavy, the steel industry is the industry whose transport burden is
big as it is called ‘transport industry’. So, the transport rationalization will be

the important task of the steel industry.

_vi_



So, this study has analyzed the economic efficiency per the transport route
(container ship vs bulk ship) of the sea transport related to import/export of
the steel scrap on the level acquiring the stable supply of the steel scrap. For
this, this study firstly researched the status of domestic/foreign steel industry
and analyzed the world crude steel production volume, steel scrap consumption
volume and world steel scrap trading structure. Also, in order to compare the
transport logistics expenses between two transport devices, namely, container
ship and bulk ship, related to import/export of annual world crude steel scrap,
this study calculated the logistics expenses per ton by using the traffic hours
and traffic expenses items as the imported/exported steel scrap freights
between Korea and USA, and between Korea and China of ‘D’ company, which

is the import/export company of steel serap, become the objectives.

As per the analysis results of the transport logistics expenses through the
routes of the container ship and bulk ship, as for the steel scrap transport line
between Korea and USA, firstly, the logistics expenses through the bulk ship
from 2002 to 2006 is shown economical, and as for the period from 2007 to
2008, the time when the irregularity market status reached the maximum, the

logistics expenses through the container line is shown economical.

And it was expected that as for the transport logistics expenses per each
container of the container liner between Korea and USA, 40ft dry container
was more economical than that of 20ft, but it has been appeared that 20ft is

more economical than 40ft in the logistics expenses per ton.

- Vii -



So, it has been decided that as for the export/import transport route of the
steel scrap between Korea and USA, it i1s more proper to be transported
through the transport device of the bulk ship rather than the container ship,
but that in case the transport logistics expenses of the bulk ship is higher than
that of the container ship as per the tramper market status, it 1S more proper
to transported through the container ship. And, in case the steel scrap freight
1s transported through the container ship, it was efficient decision—-making to

use 20ft dry container than 40ft dry container.
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(EH9l: BHTHE, %)
= 7} v M & Ak M &
S 6,900 4.6% o2 2.71%
T T 16,000 10.7% 320 16.8%
RERE 16,000 10.7% 360 18.9%
7Nt 1,700 1.1% 33 1.7%
s = 21,000 14.0% 600 31.6%
? E 6,600 4.4% 160 8.4%
o] # 1,800 1.2% 20 1.1%

FIAE A% 8,300 0.0% 23 1.2%
et o} 700 0.5% 11 0.6%
A 51 700 0.5% 12 0.6%
2 Al o} 25,000 16.7% 110 0.8%
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7] E 100 12.1%

AA A 825 100.0%

AFZ: FactBox: Global iron ore miners cut output, 2008.11.25
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[¥ 3-3] &34 T2 FYd=
(CHe|: wiokE %)

9] = 7} TAH | =
1 5 = 383 45.6%

2 EU 25 186 22.1%

3 g = 139 16.5%

4 3 = 44 5.2%

5 o % 17 2.0%

7] ¥ 71 8.5%

AlA A 840 100.0%

AFZ: FactBox: Global iron ore miners cut output, 2008.11.25

AA F2 A3 ARAZEE Bt Vale it, 59 Rio Tinto i<t BHP
Billiton 7t, Fol39 KUMBA 5t¢ 291499 LKAB 7 2tk o] & 5t &

B WE A RN ANFS A AA BFA A 199 Eel 321%) W]

Fom 2 MFe ARAE @ A Lo nAth AW A AA ABY 53
) R 825~849 Eom, AR FEYAF oF 0% olgol 59 AFY B
AANETE GEe wETa @ 5 gl

[3F 3-4] AIA 5th 284 ks Abel 2n3AL (2007d 7€)

Z]

A B | oS E ey | ARR o | E

R A AVEF v Ak
Vale(2 &}2) 296.0 | 156% | 1 | Arcelor Mittal($1 %) 116.4 8.7%
Rio Tinto(Z ) 14471 76% | 2 Nippon Steel(£) 35.7 2.71%
BHP Billiton(Z ) 1123 | 59% | 3 JFE(Q1 = Ao} 34.0 2.5%
KUMBA(de}3) 324 17% | 4 POSCO(%H) 31.1 2.3%
LKAB(Z~=9 &) 24| 13%| b Bao Steel(F=%) 28.6 2.1%
others 1,129.1 | 67.9% others 1,100.8 | 82.6%
AA A 1,900.0 | 100.0 AA A 1,344.2 | 100.0%

Az HEA M SaF M 200001.02. ol atgiod A
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59 Arcelor Mittal 7it, ¥¥2] Nippon Steel

O

i, Q1=udAo}e] JEFE jit, 39l POSCO jit, 283 $=9 Bao Steel mit7} 3l
th o] 57 AAS|AL} Aaels 2 AL A AA 27 oF 13449 &

o 20%91 = % ")

2. AlAl 27T
AR aus Aol ikt AFHEH [E 35604 RE el 2ol AE
B AA Z2FANTEE 20029 % oF 9049 EollA 20079 oF 13449 Eo =

FEsl SUEsItl 2008 ol oF 13279 BoE AASNEE ¢ F Utk F
AR, =, dEor A A 2FAYTAA
Fol A shz HlFel A Atk Fa A¢E 20024 % oF 1.829
AA 278k 202%% A e 2008 oF 5,029 B2 A AA =

2R RS RE FARALE ¢ F Aok

8 27 ANFoRE S EU,

ZF AR EEe] 37.8%¢9] H|F o=

[% 3-5] a3 27 A
(49l %)

A% [ AAA | = | 9% [ w= | BUEH | @
2002 904,054 182,249 107,745 91,587 188,247 45,390
2003 969,993 222,413 110,511 93,677 192,612 46,310
2004 1,068,941 280,486 112,718 99,681 202,337 47521
2005 1,146,533 355,790 112,471 94,897 195,462 47,820
2006 1,250,170 422,660 116,226 98,557 206,849 48,455
2007 1,344,085 489,241 120,196 98,181 209,532 51,517
2008 1,327,226 502,010 118,738 91,490 198,650 53,488

A& WSD (2009.01)

x.- o
Foguane

6770= ZIEE MA HR

2 98%)
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A AA =AY o] AxskE Hle e 8~11% WHFE 20021 ol A
2008 =7k A] 27 AL A% 08 ZHAskal QoM 1= 20029 % A A

27RO oF 10% AAbetel o 2000d % 94WRE Eo 8 oF 8%, 2008 %=

1

3. AA AAA 28

7y Fpd AZA AnEss AErd g (3 3-6]3 7R 20024 ol A
20089 % 74A S AZA AuEe A AANA I B AL & £ 3o
o, 2 2njge] HFE v

= =t Y S Y o2 AGA a¥Fe] 555 ¢ 4 AUth

ri
-+
ey
o
of\
N
o
cir
4
S
o
o
i
¥
%0,
4,
N
4,
lo
o
il

[3£ 3-6] AlA =7Pd A Lnjds

= 7} 2002 2003 2004 2005 2006 2007
s 185.60 232.40 263.00 316.00 356.20 408.30
o 103.00 100.50 106.10 111.90 119.60 108.20
g 2 71.70 73.80 76.80 78.50 79.00 80.10
gk = 43.71 45.37 47.22 47.00 49.60 20.10
5 4 34.26 33.67 39.25 35.57 38.40 38.30
ojgg ot 30.20 31.40 31.90 32.60 36.10 37.00
d E 29.00 31.00 32.30 34.30 43.10 90.80
121 20.39 19.85 19.55 21.62 19.80 18.10
2=#2l 19.30 21.10 20.20 21.80 23.40 23.70
2] Ao} 23.30 23.90 24.50 31.80 36.00 39.90
sz 16.30 15.50 15.80 16.50 0.00 16.90
ERE 16.48 1590 17.60 20.20 18.50 22.00
7i ot 1590 15.50 16.50 16.44 17.30 1540
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A3 = Al e A

Sger AR e e gEA Ao 19700 o F el A
do dgrt 19739 TR0 ES AdeEA 1008 B

AN FE3 w2 FadvtE @A AA 69 24

O

it
“
oL
s
=
N,
B
2
o
(e

Sl 24 dEe AR EE, 20009 43,1071 EellA 2007d 51517H B2
2 QRgel Rz e e ¢ 5tk 2002d% Y 2AYNTL
453904 Eo 2 AA ZHAY 52%E A1

AR AA 278 e 4~5%9 WSS AA s ee & 7 AT

[3£ 3-7] = =AM AA s

. = 1 A A7 EEE
T D anem | 2ne | Aswn) | 29w (B/A)
1995 36,772 4.9 744,599 2.6 49
2000 43,107 5.1 847,662 7.4 51
2002 45,390 35 903,105 6.2 5.2
2003 46,310 2.0 968,066 7.2 47
2004 47521 2.6 1,056,588 9.1 45
2005 47770 0.5 1,129,719 6.9 4.2
2006 48,455 1.4 1,250,723 10.7 3.9
2007 51,517 6.3 1,344,085 75 3.9

_17_



o

A, 1995 =0l A 20008 =7kA o =] 27N AR T SUFES 3.2%¢%1H)
ulgke] 2000 =0l A 2007 AR 9 ABF FAES 230%2 2N F7b
w3he 2 vk olE =u AAFa Y A Eshet $A 249
AA A AAlE A SUFskA R "4 v H
HEGAY HFYNS Tl F4A SsE FEE 8
a7l 2z o]ol4 ghor), 1990d ] FulEE A7)
7] AlFEl L, 2000 viel] Eol Fe] HAAS
A mUFEAE A4 Y gErte 44y datet AF adsE A
FAZE FE ol FA HAY] wEolth

Tl AZRA AN EEE AEEE 20029 43711 Bo2 AddiHl S

ol
ol
i
olf
Bl
s
)l
)
ol
o
=
e

14.9%, 20049 472187 Eo& Frhel ot 2000%= 47,1248 Eo2 Ady)
vl A7 awgreEe] FEE Ae & vk Ee 20061 0= Al av vt
o] Zo A 57% FT7HES UEHLH, 2007d =0l = 106% F7HES B4
ot Ul A v Ee A A ablarR e oF 45~54%9 vEg Ak

(Er2): HE. %)

T & 2002 2003 2004 2005 2006 2007
B 43,711 45,365 47218 47,124 49,831 55,108
(14.9) (3.8) 4.1) (-0.2) (5.7) (10.6)
2 Al 804,746 882,600 967,900 | 1,025,990 | 1,113,200 | 1,021,600
B (6.6) 9.7) 9.7) (6.0) (85) (-8.2)
AR et=ER e
F()e2 AT OfH] SHE
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A7 el Ak x&F o Zrhg o) 200048 AFTsto] HAEx
A shefshaA] Gkl W o] 57%71HA] oA Y|k Stk LEu 94
xo} Aol ol 2006100 = A vl o] T4%UE V]S H.

T AR FEE F 81~90%7 S AA AAEe] xgsta glon e R
9~20%= ol dFEsta Ik 20029 AAA FHFS 4986H £, 20069 %=
10,5914 &, 20079 % 12,6287 EolA 20089 % 150020 £ dnjr} 59 ol
TFetaL e ¢ & Atk e = ZBAA AFA se] FEEe v

°F 31~39%%F Ax|skaL Sich

U%H
N
)
o
©

r

[3 3-9] ==l AAA =+

¥ T A

o AR | AR g ] AR |
AT | U & D)

2002 51,676 4,986 43,711 12,951 39.1
2003 53,264 6,252 45,366 14,151 38.9
2004 54,680 7,612 47,008 15,090 36.4
2005 55,066 8,320 47,124 16,262 34.6
2006 57,436 10,591 49,831 18,195 35
2007 61,712 12,628 55,203 19,137 31
2008 64,362 15,002 58,564 20,799 32.3
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=

R
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=
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2
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AL A 7}
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o] &¥(Spills), &&(Running), #HA¢ ZAhH(Plate Shearing), 79 ZHHFAw
(Trimmings), B%=7Gates), ¥ (Risers), A%, Scale 5o|v, ¥x=9 7}3 3
gy FEAY glo] F-E Az sl A a glow oL BT AdEoly
Fuede &alddt HFAE dol AulEsta vk o

2 (Return Scarp)°©] &} % 3},

7t A 2~3¥W(Prompt Industrial Scrap)ol @ 71A&3 2 AZA 74 -

e

2 - AsA F s 2AAE A &4

op
H
rie
B>
=
L
op
o
o
[

S HAA than] Aol A ALEE 717)ef AR mreha] thgEst
2 g glen, o FHE Aw 233 (Cuttings), A A ~aAY
(Turnings), ¢4 & 232 (Stampings) % Borings, Punchings, Trimmings
Drillings 5ol flom ole]sh A 2=9L & Aol A WAy sr)

oz wmy A A3 (Obsolescent Serap)e ©|v] f&40] ~EEHO] AfHX
25y Agd A4 AVl=2A gagel AfelES e ss 2 239E
et} o] A AL dae ZA thekd FHE AR E e glow Aol Al
ZRAGL vt ol#l wH H Ao HALS tiREo] HY AsAf
7, AERRE, VA, A, ASAA, s Ay Ve anAE 2 3 dE AlE
of HE SolA EAHI oy, A A Hol FUASA At o
BE FHAAAA mIF AAY B AAS] A 22 FHE Ve Ho

A7ER ¥ 497t g

o

7HA 71E
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A2d e H Az w3z
LoAA & 23239 g3z

AgY el avle A7 A ARARE WAE AA 27 AWFEZE 4

HEE AT o9 o5 2742 15 A9 i 20043014 20083 =
of ool 27 et AA 27 (crude steel) AAHTEE & & Utk

00895 AA E%crude stee) AAFFEE oF 1330 Eoz Avdiul 18%
B2AASL ¢ 5 Utk 2008EE FH EPPVTFRE F 59 EOR A A

Al F AR 376%F AFAstaL MARE AAl 2 AR oF 36.9%E A

o
>

T & 2004 2005 2006 2007 A 2008 A
of A o} 010.1 098.1 676.2 761.9 12.7 769.0 0.9
T 280.5 390.8 423.0 494.9 17.0 200.5 11
d &2 112.7 112.5 116.2 120.2 3.4 1187 -1.2

EU@27) 202.3 195.5 207.0 209.7 1.3 198.1 -5.5
C. LS. 113.3 113.2 119.9 1242 3.6 1141 -8.1
5 7 134.0 127.6 131.8 132.7 0.7 124.8 -5.9

‘ v 5 99.7 94.9 98.6 98.2 -0.4 91.4 -7.0
oo 47.5 47.8 48.5 0l.5 0.8 93.0 3.7

A A A 1.061.9 1,146.7 1,251.0 | 13512 8.0 13272 -1.8
A& World Steel Association (2009.2)

THY AAA FEESEE FAACE AYEd 20008 T T de AA AL

37513% £33 9 25828 EoE F 40,0%% Ed Wi

[
=
s
[
£
rEI
rim
o
fi
_|>i

_22_



Ao R 949%E 203t A&S & & vk 200608 % F T H 478667 =
b W& 2] 435655 EO® 91.0%, 20079 2008 Z}7; 89.29%, 87.7%E A
Aoz AHEASES & F Adut 2008d % usre] AR E 91009 Eo =

A AA 27 AT 69%F Xt Yt

[ 3-11] &= A4 s5d%

(SHRl: 2HE, %)

gEaE| A | F & | Ad | A A | Ade | 9| A

2005 38043 211 2050, 444 37513 254 2582 -119

2006 43565 145 43000 1098 46015 227 1851 -283

2007 51883 19.1] 6270] 458 56461 227 1,687 -89

2008.1~11] 48920 49 5602  -32] 53076 43 1446 69

AR S=HEdE S
T U2 UHE M

AA A 2ag avles [E3-12004 B vheh Zo] oF 489 & ARR A
AR o 363%E AXG AEE ¢ ¢ Utk BF FRIOE Lo
AARY, T A9 A A Sula] 75008 o2 F A 494908
2o oF 152% AAsa glow, AA A sz aug 7500 HECR 03]
= A eq) 340% =& o esiekal itk Pl veme A A afja

6.9% AFA|stal glel H Z=glo] ApA HA
AA A 2= welde 199595 20069744 10d 59k oF 1.83% 719l

A FASTT e A¥T 2%2 FFEAA AA B SHES



[ 3-12] AlA B2a# F74d FS351R

2007 = 421 T 9 T E ]
= o 21.7 2.9 7.8 23.6
R o 10.2 3.2 2.9 12.9
o] ef 7 244 0.2 0.2 19.4
272l 16.3 6.3 0.2 10.2
71¥ EU 43.0 17.1 20.8 ol.7
1= 214 15.0 0.0 6.4
71 BT 3.9 14 2.0 45
CIS 90.0 2.9 0.8 8.2
7N et 8.2 14 41 10.8
R 12.3 16 0.8 11.5
n = 60.9 3.7 16.6 73.8
ke 14.3 0.3 0.5 144
o}z ] 7} 3.0 0.1 0.8 3.7
T 75.0 3.4 0.0 71.6
d E 01.0 0.4 6.4 o7.1
gk = 26.9 6.9 0.2 20.2
o =t 11.3 0.4 0.2 6.1
71EF ofA o} 20.0 9.1 2.0 17.8
Q Alopr] o} 3.2 0.0 1.7 49
AlA A 481.9 89.0 86.0 478.9

AFZ: World Steel Association, "World Steel in Figures 2008, 2nd Edition”, 2008

20109744 AA 7|2 A AFAAEE AR fAols L830% &, T

D A5 2723 7H2008.08.12)
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9.2
-3.0
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FS)

AME

F

A

2008
6.3| 53,322
4.8 30,087
8.1 23,235

]

2007
1.3| 51,517
-1.6| 27,561
0.1 23,996

A
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2006
0.6 48455
0.3 26,291
1.1} 22,164

Ao
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47,820
26,728
21,092
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Feuet 2L tRE FAA & F %ol AR A7 50279 & AF

2 ARE AHgshE ARATl oF 5%, B 2AE AHgshe A7 2A %ol of

¢

45% HlT& AATE & F vk AVEAG F 2 239 F9 veS 20064
25.3%, 20079 28.7%, 2008 31.5% AEZ o= 29% A= xAxsta vk 2 2~
AW FUFEE o 66061 EoB FQ FUTORE YR(F 474%)F u

(°F 283%), ©AloH(oF 15.9%)GlA A 2==25E FYska it

[ 3-14] =W 2 239 £ =7}

i)
al

o
odh

T | 2006 | Aaw | 2007 | Adwl | w F | 2008 | AW | w &
S 3431 211] 3388 -12| 492 2331 -312| 319

"= 896| -486| 2,046] 1283 297, 2,865 400 392
2 A] o} 1,033| -38.9 909 -12.0| 132 1,184, 302 162
EU(25) 9| -644 144 519 2.1 137) -47 19
7] E 165] -41.9 397 1406 0.8 798| 101.0| 109

AlA A 0,620 -175| 6684 225 1000| 7,315 6.3| 100.0

At RELREQ0002), "MAl F = LM S

[3£ 3-15] =t & 239 FF50]

HELW | F & |2 78| AA | F A |[FHYUEEwA
2001 22,387 66 22454 | 15726 6,728 29.8
2002 23,653 121 23773 | 16,550 7,222 30
2003 23,045 327 | 23372 | 17,138 6,234 25.6
2004 25,699 224 | 25923 | 18375 7,548 28.5
2005 25,414 200 | 25641 | 18825 6,816 25.9
2006 25,844 322 | 26,166 | 20,546 5,620 20.5
2007 29,386 213 | 29560 | 22,716 6,884 22.7

Atz REATHS AR (KSSIA), 22
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Sl e AV2Ad Y Sobe Mt A Aad e vd 2 o2 FU)
gch = 2 2z ke 2001 15728 EolA wWid ASAE 75819,
A7) W &F FFY o o)F AFAE NEdhe] 2271 Eol IS
& oodth S A 23 AFEE 1980d olF Hd AsAE VEs Ao,
1999 dell = 688%7kA stetatal, ol AsAlE veRH 20061 = 79.5%71]
st 2001 d oA 20079 % a9 oF 27%F FHol &L Udes &

)

dAY AR datd we 2 233 FE9 e S Us (X
3-1613 Zt}. 2001dol A 2008 =9 = 2 A=A
= 51903 oA T113H £9] Rt of T of 9%l ol B ~:F 95

(TH2l: Ton, ME)
o 49 Sz 34
v e = = = ZaF .
2001 | 6251568 | 63539 13219 5482 6264787 640878

2002 6829583 766731 23156 12755 6852739 779486
2003 5792005 923153 90008 33444 5882013 956597
2004 7039525 1856493 73394 25752 7112919 1882245
2005 6355223 1659104 51594 20103 6406817 1679207
2006 5125497 1315400 69026 64476 5194523 1379876
2007 6401797 2187194 36752 34984 6438549 2222178
2008 6345720 3790638 116272 69919 6961992 3860557
A2y www.customs.go.kr 2HAIE

AT AF WA - FAFEFAD - AFAA > ABYAR A7
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Dry Containerg & F 7I% W& 7H4ste] AAs7|= o olvh

1) 20ft Dry Container® o] &3 74

RA H oA B4R A olv e ol &3kl 2 A3gsEs &
= HlEE ARtEy] fEA WA vhest 22 A ZFAY st

obx
et

7

:{o

(1) 20ft Dry Containerell & 2= 3-S Full & A9 71HA4.

(2) 20ft Dry Container< 1759 328 A4AT & Ariar 7H4.

"o Long-Beach 3ollx] FAba7bx] A ~=3fists Aoy slded v &3E
& & 2k WA 20ft Dry Container 1719] 14892 US$ 300 nj&o] £t
A2 X9 o A WS H]g 2 ® THC(Terminal handling charge) 2% 101,000
Y, WEGEH-FAFERE) 0.2 420090 &t ol & 2009 5¥ 388 1#ste] stz

e e wel 4 NgRREe B M gTEon Sua 47 wel 2,

[3£ 5-1] @-7mI7k Aeold &% A #Ast= BFHE (20ft DC 7]8)

(9 )
D Aded @ THC 3 WFG
874250 101,000 4,200
g D it'el ZAHolY 256(8 K& A
25 sl Sga

e HlE (18

ofl

EAN-E)

=

ol

[ 5-2] g-mzt Aol 5 A LA

(291 </ton)

D A= (2 THC @ WFG
21 ,080.71 0,771.43 240

A= D "o ZiHO| 25H|& Atz &HE
)

21 24 el e

Ml 9o BY mEFES 2% HO@-@)5H 27397149 0] T

_37_



“D it"e] 7%, 2006014 20084 717k Bk Adoly] £5AF et B
A oloi 7] Wil A/FES AsIY 1EY 27397.149 9 BRG] £

o= ey

ol
o

Pk

2) 40ft Dry ContainerE ©| 4% 4%

40ft Dry ContaineZ ©|-&3}lo] v+ Long-Beach @ollA FAHa71% 7 ol
Mg o]lg3te 2 AagEs 5T A, EFHES AMNET] Y8 WA

R Foae

tio
ol

73

lo

(1) 40ft Dry Containerd] 2 Az #-& Full A G thE 714,

(2) 40ft Dry Containerv= 2539 Mg AAS 4+ gvhal 744,

"= Long-Beach &eollA FAba7-2) & A~3308E ZH oY alded v &%
2o thex Zuh 40ft Dry Container 1709 siAh$-<9-8 USS 450, s} ¢l dh+
o A WrAEl= Hl €22 THC(Terminal handling charge) 137,0009, WEG(EF-FA}
£5) 84009 =t ol & HstE IiketH the ®eob AT

[3£ 5-3] @-mI7k Aeold &% Al dAsE BFHE (40ft DC 7]8)

(493 9)
DO A= @ THC @ WFG
061,375 137,000 8,400

A D "9 ZEold 25H|& AE LAY
1):

T A M RE[ofA BH2E
3) 40ft DC o= 3HpEY 35S AN & v 28y dd R2ERFHA(FEN Y
B FAHE 2 54 2 2 59 A" #2289 3o wEw =T 40F 23 A
2 233 ¢ givh weka 40ft DCYl 3BES FES AAst} stogs SEeE
Tl EALY] FA9 Adolye FA9 FE FA T oE sl
AAA o7 [ZES JLAsA Tt
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[38 5-4] -7t Aeold &% A EAstE vg (18T LAHE)

(291 </ton)
D A= (2 THC @ WFG
22,455 0,480 336
A= D "o ZiHO| 25H|& Atz &HE

) 25 MRi2[ol A Hh2E

[

HebA 9o B9 MERES BF HDR+@)SW 28271900},

‘D AES) A%, 20064 2008 717 Bk Aeloly 4 Fejrl FUg)
A ool Ay WFel @705 2 23 18T 827199 THVIE0] £ A
o= ey

A

2. HAdE o] 8 AF =7H&

‘D ke AF, F-wzk A Aag sEs RF AdHolvE RETh mEkA

s

o =

Aol A @-n7 A 2aWS BukSER £539L ASE TN £
g EFUES A5

o

al
2o e e

(1) 3-v3+ 2 ~a39s 959 2 BuksEZ 5398 A5 7HA.
- Capesize(16%tdwt), Panamax(7%tdwt), Handymax(5%tdwt)

(2) A F

rlo

AA B 717F FoF Aukg W= A7) 4 (time charter)? A 2F.

4) A7) (Time Charter <3|
S50 50,000dwt @3] 94 &4 5= US$10,0000] 2

W GG AA%) AP AFE Av] 4T JUE

X
12
1o
ofo
rx
i
rir
o
offt
e
©,
ot
it
©£
lo
frid
ol
%
=
£
2
i

oo

A sto] 2 AREH wE HTE )
i AR WET o] glom, Aur AEM], WK, AL, FAN], A §E 5



(3) 5-2tgto] A wl Long-Beach@7hA] 5 U&= 25Y=2 714,

vl Long-Beach ellA FAM7MX] A ~=33& Capesize, Panamax, handymax

bulk carrier® +439S AF A=l dY EA5E AbAEe 20009 5¥2 71E $

[3£ 5-5] @-77t A 237 Buk®$ A 187 518

(91: 9/ton)
2002 2003 2004 2005 2006 2007 2008
Capesize 595252 | 10,692.83 | 12,903.83 | 10,379.59 | 9,453.71 | 20,544.77 | 25,643.14
Panamax 10,007.62 | 16,707.59 | 16,262.05 | 12,326.19 | 11,583.93 | 25,751.96 | 27,276.59
Handymax 9,835.91 | 16,573.66 | 1571850 | 13,150.52 | 13,784.88 | 26,883.63 | 28,761.74
AtE: EBN &tgiwA AtRof offh FYR[S)

Z 1) Capesize: 19 A2 784 19 BME X2
2) Panamax, Handymax: 6708 Alef H7|&M 1Y 8ME A8

1714 @O Bulk3te 129 51&(H2 #5-5 Fx), @ 17 31| 10,000

=
4, @ 18T FFAEE 32398 kst ohedt 2k

ri

g =78 (D+2+Q)

[3£ 5-6] g-m| 7k & 2=9) Bulke$ A 1

(91: 9/ton)
2002 2003 2004 2005 2006 2007 2008
Capesize 16,275.52 | 21,015.83 | 23,226.83 | 20,702.59 | 19,776.71 | 30,867.77 | 35,966.14
Panamax 20,330.62 | 27,030.59 | 26,585.05 | 22,649.19 | 21,906.93 | 36,074.96 | 37,599.59
Handymax | 20,15891 | 26,896.66 | 26,041.50 | 23,473.52 | 24,107.88 | 37,206.63 | 39,084.74

et S e 2@ Asss dEn], FY & FEEH
2l dd §ARE A g8 eAd 2E dd SRS Hvge st
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G-k A 239

=

tio

A Moz 530S 4 189 HES Ha 16275259

(2002 Capesize 7]3)olA] Hoj 39,084.74¢ (2008 Handymax 7)) 0.2 vhehgit)

3. g-v| 7 Aol vs BulkXd 49 E5{u]8 H R

A WA - Aol YAle B3 59 A, 20ft Dry Container® ©|-§
g A 189 BR8-S 27397149, 40ft Dry ContainerE o83 A-¢ 189
S0 &S 2827190] %t} o] %3 20ft Dry ContainerE o]&3te] d ~=
35S e Aol nuh AAA AU & F AUk

w3k 3-u|7k AE oY (20ft Dry Container”]&)¢ Bulkd &4 A 189 &5
H & sbg A3E Avpy, Aoy &5 Al B9 EF082 282719 (20ft Dry
FH S-S FH4A 16275529 (20029
Capesize 7]5)ollA &} 39,084.74¢ (20088 Handymax 7]s=)o]t}. =, AH U E
23 1E9 E70]§ 282719 (20ft Dry Container 715)¥ BulkX ¢4 A9 1&
Y OEFE v AAE 20029 Zol Al 2006 =74 = Bulkd g B3 &40 4
AAl Bk 2007 d ol A 2008 o= ZAHoYAE B3 5o

N

Container 7|1%), 223l BulkX &4 A &%

i

o
2,
2
(o3
N

o|# et AL BAY] Astel SHoA Awe ¢ vt 20060 d =R HFA 7] A
g %

o] Hazo Zatarh wakA 2002 d oA 20060 = A E WA S B3I B
Hlgo] 4 AAFom yeyton XAy Alto] Haizxo] &3 Al7jd= Ha
Ag B3 4nThs AgolyAs EI EFn&o] Bl AAF Ao yERG
ot}

A2E - H 239 LEES T3 BERUE
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=
.
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WA FAgA F3 Hamend7hd AdoUAE o §3le] A 2ags g
25T A, BRUNEL AWSI) AN et 22 AFL AR

(1) 209 E Dry Containerdl] &2~33& Full & Astdvts 714,

(2) 2091 E Dry Container+ 17589 &2 44T 4 Jviar 714,

g A F5 Haimen®d 74 A ~aAst= AH oY s d-& vE&3EL
o3 2t} WA 20ft Dry Container 170¢] slld3-¢12 US$ 500 H]&-o] =t
%t A el o)A WAEE M E0E THC(Terminal handling charge) o=
of A2 FAstH thE w2k

= = #4918 (20t DC 7]5)

ol

[ 5-7] g-F7t Aoy &5 A LA

O A=< @ THC @ WFG
623,750 101,000 4,200

A= D "o ZiHO| 25H|& Atz &HE
1) 2 MmRi[ollA gHEE

=
T
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a9 99 74 Mg FRES EY M §PEOR BusA e 2o
[ 5-8] g-F1t Aol &4 Al LAt v (1573 2Au-E)
(&91: €¢/ton)
DO 3= @ THC ® WFG
35,624.86 5,771.43 240
A= D "ol 7iEfo[ 2EH|E AR LF
F) 2% AmRIolA sige

wekA ge £ 0 §FRe BE HO2+G)3M 4165420810 Tk
D jit”e] -, 2005014 2008 713 Fek AElely 5AF Yt S

Al o] F 7] Wi m7IHES H A= 189 4165429999 EFH| g0 £

Aow Ve

2) 40ft Dry ContainerE ©| 4% 4%

23le] BEAlol| A =3 Haimend 7R Ad ol AL o]

§& AW a4 94 o

40ft Dry ContainerZ ©]
£33t d 2mANSES 5 AF, BT

7Hg skl

ol
52

we g

o

(1) 40ft Dry Containerell 2 =38 Full A9 o< 7H4.

(2) 40ft Dry Containere 25%9] 8l=-& A & dvkal 714,

dqdes HgFES

=, 44

BAbgte Al 53 Haimen®d 7% 2 233518 g oly
ohe-3t 74e}h 40ft Dry Container 171¢] #l-2-<1& USS$ 1000 H| o]
Z ol Bharo| A WA= W)€ 22 THC(Terminal handling charge) &2 137,000¢

WEGH-FAHE )02 840090 £t} o2 2009 59 $&S st diz

aas e w2,
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[ 5-9] g-Fx Aeeold &% A

=

TS BF

(&4
@© e @ THC @ WFG
1 ,247,500 137,000 8,400

A= D "o ZiHO| 25H|& Atz &HE
)

245 2 sl ge

aela 99 oG GEES EY MSYEoR BUNA vet 2k

DO A= (2 THC @ WFG
49,900 9,480 336

AR D "o ZiHO| 25H|& Atz &HE
)

2 24 Al s

HEhA 9o £9 NS EE 25 HD-@+O)sHH 55716910 T
D jit"e] 744, 2005914 2008 713k Bk AEolY 5% el Y3
Al ol FART] wiel A7kt A 2aF 129 55,7169 E718o & A

o2 Yey

2. HAde o] & 4% E7HlE
‘D it , Bt A 23] SEs A" AdHolvE 2Edr mEkA

B AoAMe -3 2 2398e BukdteR F30e AFE 7HEsoAM &

- 44 -



(1) 3= A2aWE 59 ZF Bulkkdl= = 53195 495 714,
apesize(16%tdwt), Panamax(7%tdwt), Handymax(5%Fdwt)

Aok dAT 713 ¢ s = 4784l (time charter) Al oF.

f=4

(3) AN F5 Haimen37H4 §595 792 714,

FAbgbell Al g Haimen®7F<] A== 88 Capesize, Panamax, handymax bulk
S EE AAEY] 20099 5¥ 7]E &9

et YdslrlEo s 19 HEo R g nd ofd [ 5-11]3% Zt

[ 5-11] @#-%7 2 239 Buk®% Al 189 508

(9] 2/ton)

2002 2003 2004 2005 2006 2007 2008
Capesize 1,703 3,059 3,691 2,969 2,704 5877 7,335
Panamax 2,863 4779 4,652 3,526 3,314 7,367 7,303
Handymax 2,814 4741 4,496 3,762 3,943 7,690 8,228

Z 1) Capesize: 1 A M7 84 19 EME A=
2) Panamax, Handymax: 670 Alef M7[8M 1Y M8 A}

AR EBN Meiwa Atzof ofsh FHA|

ol714 @O Bulk3l= 159 &FH&(He %), @ 19 3t5H] 120004, © 1+

[3F 5-12] g-53F A 232 Bulks$ A 1EFG EF7HE(O+Q+Q)

(9] 2/ton)
2002 2003 2004 2005 2006 2007 2008
Capesize 13,895 15,251 15,883 15,161 14,896 18,069 19,527

Panamax 15,055 16,971 16,644 15,718 15,506 19,559 19,995
Handymax | 15,006 16,933 16,688 15,954 16,135 19,882 20,420
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-7

h 84 1

b s

=
(2002 Capesize 71594 H 20,4209 (20081 Handymax 7])&)2.2 epyt),

o BEFH) 8-S 41654.299, 40ft Dry ContainerE o] €% Z4-$¢ 1EY E{p| &S
55,7169 0] St} o]E E4 20ft Dry ContainerE o|&3dte] & ~=:8 245
sk Aol oF 140617199 vl&o| AAHE AL & F Uk

Sh-F3F Ae oY (20ft Dry Container”] )¢ Bulkd €4 Al 189 &+
H 824 AxE Ay @, Buk3lEo] 4 29120089 Handymax 7]2)oA &
tf 3u(2002%d Capesize 715)¢] ¥l&24 237 e AS®E Y

%, 8- 3 2ag 8% a4 2% 2, drelUdnTd s Bukdg ol 9
50l WA AAAA AYS & & Yk

A3E A a9 BB des Fun A4 Bt
1. &-uzt d 233 359 ddes s AAL Hot
1) 7AgelyA-S o] &3 A --(40ft vs 20ft Dry Container)

w7t Aol HAE B3 £49 A= 40ft Dry Container E.th= 20ft Dry
Containerg °| &% A% €4 =7FH& 873.86¢ A& 77 velyt

7,
o] 240 23= 40ft Dry Containerel] 35E9] &S AAL 4 3loy o|& 7]|F



[38 5-13] vzt Aol &% Al dAsHE 748 (40ft DC 358 AA 71%)

—~

=4 )

D A& @ THC 3 WEG

561,375 137,000 8.400
Xz D ft’ol 7E(o|d 28H|8 AR MH
Ty A% METiofA orea

Hu

[ 5-14] @-v7r AHolY &% Al @AsHE 129 LG (40ft DC 358 AA 71%)

(h9: 2/ton)
DO A= 2 THC @ WFG
16039.29 9,430 336

Az D el ZHold 2488 Xz A

=) A MEK2o)A srea

Aol ER v E&FRS 7 HO-Q+@)sH 21,8514 0]t} whEkA 40ft Dry
Container®] £% 24 EFH|40] 20ft Dry Container®.t}h AA Al Aoz et
fig=

a2y @ Hud o Al Qe

olf

Hit mrugHd g7ste 3BE d=s
A F7F glom, AAdAo R 40ft Dry Containerdl &= 25% o]&to] 3}&-& 2 A
+ Fal vk 2YBR ofE T8 dA 2 Aozt A= Ry AAR
23] 40ft Dry Container®.t} 20ft Dry ContainerE Ab&3= A
Al Ao & YEsT
olg} [E 5-151% “D 7it"9 2006 =l 2008 %2 W= d 233 F8%
D

A5 =BFHE 40ft

ofs
&2
Mo
of,
ofs
2 H

o
ki
o3

3

ol AR AA

L)

o

23l o]Z 20ft Dry container® £38te] 43814



Container(25¢ 7155)& &3to] 2539e 459 E7vl&& vlud go|th &,
20ft Dry ContainerE &3t 2 2aE #5398 45 “D A'E 1,016 Yl

A 1464 e EHl e AAE ¢ e ALR YEsTh

[3£ 5-16] &-m7t A 223 Aoy &% I+ E7H& Hl

(EF2: ton/Z1 &)

2006 2007 2008

TFUET T 1,676 1,357 1,163

@ 20ft DC =FH]-& 45,918 37,178 31,863
@ 40ft DC =F1]-& 47,382 38,364 32,879
Az P(D-Q) -1,464 -1,186 -1,016

mela HeHolYAHdE Tkl #H 2adEs $559E A5 40ft Dry
Container X.th= 20ft Dry Container’} ®.t} E&% ¢ Aeels <& 4 9k
2) A" )X (20ft Dry Container) vs Bulk A

-1k AHolH(20ft Dry Container”]£)9 Bulkdl £&& A 1£% &FH&

A AdE AR, 200295204 20060 =74 Bulkd & B3 wFo] B

o
Mo
obx
o
f
i)
ot
2,
)

AR olH, 2007d =t 2008359 A¢ ZAHOUAS T
Q Aow vepgt,

o7)A “D k"9 w3t ¢ EFS Capesize, Handymax Bulkd o2
C

Mo
e
ol
)

NS Age Adol A (20ft Dry Container)E ©o]-&3Fe] £-4ks
&5 v BE 03 [E 51619 [E 5-17]¢F 2k “D at"e] 4§ #H
YU ES BF AEHolYAE B3kl Feted], [E 5-161% [E 51718 B4
e 2007, 2008d =0l = - A gAREA T L

.]
Sol Aeely ARt Bukdg % £40] noh A4 o

ol
as
tio
ot
o

>
=i
=

H
e

O]?ﬂ “D }Ti”ch
L 2006112 74
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[X 5-16] 3-nm7F Capesize Bulk vs Ao HA(20ft DC) €4 7F E571)

[X 5-17] 377t Handymax Bulk vs ABo]HWAQ0ft DC) 24 7+ EFH)

2006 2007 2008

TUHESH 1,676 1,357 1,163

D 20ft DC E&/FH]& 45918 37,178 31,863

@ Capesize Bulk 33,146 41,888 41,829

Azkd B (D-©@) 12,772 -4,710 -9,966
H) o

2006 2007 2008
TUETH 1,676 1,357 1,163
@ 20ft DC & 74| & 45918 37,178 31,863
@ Handymax Bulk 40,405 50,489 45,456
A9 v E(OD-©) 5513 -13,311 -13,593
2. -3 d ~=a9 3} s FuE AAAd Ho)
1) Aoy dg ol & (40ft vs 20ft Dry Container)
-3 2 23] sES FdHJYAE sto] #5T A4, 40ft Dry

Container(25%  715)E o|&¢ A$RUF 20t Dry ContainerE o|&g 4%
14,061,719 ¢] vl &o] A71H &= Ao 2 e
ol o == 40ft Dry Containerdll 3589 &S AT & 9oy, o5 715

o EY BRNES AR et 2,
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[38 5-18] g-%zr Aol &% A dAsHE 748 (40ft DC 358 AA 71%)

(291 €)
DO A= @ THC @ WFG
1,247,500 137,000 8,400
A= D "o ZEol 2EH[E AR 4HE

F): A M Xf2[ ol A u}gal

[ 5-19] d-57 AHolY &% Al BAstE 129 LS (40ft DC 358 AA 71%)

(291 ¥/ton)

D Aed @ THC @ WFG
35642.86 5,430 336
Kz D it'ol Aol 25H|8 KB A
F1)p 4% A RlofA e

A9 B H&EEE BT HDO+@+@)3H 41458864 o]t} melA] 40ft Dry
Container® £% $4 &fF1]&o] 20ft Dry Container®.th A A2l Ao & e}
fig=

eyl Hude 2l ddeHd RRaTHA g7t HeY ses

Ak =7F glom AAA o7 40ft Dry Containerol = 25% o|3}9] 3H&-S 2 A
gto] Skl lth 2P ER olE T A E Aoz AYgH= e FAR
A= A o] ©3]¥ 40ft Dry Container®.th 20ft Dry Container® Ab&3= 7

ol E AAAQ AR YERT

‘D wt"e 2006 =0l A 200839 T= H 2AY FEEF] OE ERvE
& AR A vae Ay e (% 5-20]¢F #2974 20ft Dry ContainerZ
o] &3 % 40ft Dry Container(25% 7]5)E o€ uwl XU} 194485 Yol A
209249399 =€ ARaA7t e A & 5 Uk

¥



[¥ 5-20] 3-F7F A 2= Aol &4 7+ ZFHA]& ¥
(2RI tory X &)
2006 2007 2008
TUETH 1,793 2,128 1,383
D 20ft DC &F1|-& 74,686 88,640 57,607
@ 40ft DC &+F1]-& 99,899 118,564 77,055
A ¥ (D-Q) -25,213 -29,924 -19,448

kA -t d 2aw) shes AHoUAE F8te eFdle Arols A0f

Dry Container X.t}= 20ft Dry Container’} ®.t} 7|2 ¢l Aelele & 4= i),

2) A" YA (20ft Dry Container) vs BulkX

St-23F 7" o] (20ft Dry Container’]<5)9t BulkX 2% Al 189 E/H]&
g ANE AR Y BE ASola Hade So ERudo] AN AAZR

AL & 4 At = 20ft Dry Container 9 ZF4]§& 41654299 0 2 Bulk3}=

ol #2 2#(2008W Handymax 7% 20,4209)14 v 38(2002] Capesize 7|
138959 ] Ml @47 w3l e Ao eyt
“D "] 2006 =4 2008459
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[E 5-21] ¥-%7F Capesize Bulk vs ZAH o JAQ20ft DC) &4 7 =F1]E vl

(EF2: ton/AR)

2006 2007 2008
THETH 1,793 2,128 1,383
@ 20ft DC &F1]-& 74,686 88,640 57,607
@ Capesize Bulk &FH]-& 26,709 38,451 27,006
AE v 8 (D-@) 47977 50,189 30,601
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& 7F =R Hla

[¥ 5-22] -%7) Handymax Bulk vs ZHo1HdHQ0ft DO)
(EH2l: ton/&8)

2006 2007 2008

TUETH 1,793 2,128 1,383
@ 20ft DC EFH]& 74,686 88,640 57,607
@ Handymax Bulk &&FH]-& 283,930 42,309 28,241
A ¥ (O-@) 45,756 46,331 29,366
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b BT AAERD Ao w il o, dAAom AT & Qe gHE Tl
20ft Dry Container 7} 175%, 40ft Dry Container’} 255 0% 159 24 E7FH|
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