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Eecutive Summaﬁ

The Impact of High Oil Prices on Fisheries Industry and Korea's
Response

The fisheries industry shows one of the highest levels of fuel intensity of use.
According to 2003 Input-Output Tables published by the Bank of Korea, fuel
costs account for 16% out of the final input for domestic fisheries, 8.6 times that
of Korea’s economy on average. As for aquaculture industry, fuel costs take up

4.5% of the final input, 2 times higher than Korea’s economy.

Recent high fuel prices are straining global economy as well as Korea’s economy.
However, the fisheries industry is more affected by the price hikes due to its high
dependence on fuel oil. Passing on the production cost increase to prices is diffi-
cult because prices are determined through competitive bids in the primary in-
dustries such as fisheries. So producers are taking the brunt of high fuel prices.
To make matters worse, the sharp depreciation of Korean won aggravated cost

burden for domestic fisheries compared to neighboring countries.

The rapid pace of fuel price hikes can add up the number of fishing companies
in bankruptcy and furthermore can make a huge dent on the production base of
the industry. In other words, if high fuel prices continue to stay, the existence of

domestic fisheries industry can be threatened.
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Against this backdrop, the study analyzed the impact of fuel price increase on
Korea’s fisheries, especially on caught fisheries. It aims to provide short-term
measures to contain ramification and mid- and long-term plans to enhance the in-
dustry’s competitiveness so that the industry can stand on its own feet amid high

oil prices.

First, analysis of fuel consumption of the industry shows that fuel input per unit
catch increased 4 times over the last 20 years from 0.21 liter/kg in 1981 to 0.84
liter/kg in 2001. This is partly because automated and power-driven machinery be-
came widely used and large fishing companies were introduced. High fuel prices
and crackdown on illegal transaction of tax-exempted fuel since 2001 have pushed
down fuel inputs to 0.49 liter/kg in 2007. Still, fuel efficiency is lower than that
of Japan. In short, more efforts such as operational restructuring and development

of highly efficient technologies are needed to enhance fuel efficiency.

The study estimated profit per net capital of coastal fisheries over the last 20
years through regression analysis, which is basedon determining factors on profit-
ability such as average price of catch, a total of fish catch per horse power and
fuel prices. The result shows that the most influential variable is a total of fish
catch per horse power, followed by average prices of catch. This means that fuel
prices affect profitability but long-term issues such as fisheries resources manage-
ment and fishery price stabilization is more important to increase the industry’s

revenue. Some may argue that temporary government measures to ease fuel price
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burdens are essential, when considering difficulties in the industry. However, such
polices can lead to excessive catch of fish as in the past, which goes against effi-
cient management of resources and price stabilization. The government does not

need to repeat past mistakes.

The current fuel price increases are expected to hit the fisheries businesses hard
for a time being. When the exchange rate is fixed at KRW 1,100/dollar and the
refining cost of diesel oil is $18 US dollar/barrel, price rise of Dubai oil from
$80 to $150 will push up fishing cost of offshore fisheries by 12~35% on aver-
age and push down profit per net capital from 19% to 2~-32%. As for coastal
fisheries, fishing cost is estimated to jump by 12~35% and the average income of
fishing households to shrink by 7~20% under the same condition. The impact on
aquaculture is relatively smaller than offshore and coastal fisheries but oil price

increase is estimated to cut household income by 4~11%.

As such, oil price increase deteriorates fisheries businesses in the short-term.
However, the businesses’profitability can be gradually recovered as diminishing
fishing efforts will lead to less fishery production and to higher prices of fishery
products. In the long term, the decreased fishing efforts would lead to the recov-
ery of fisheries resources, which can push up production more than before the

crisis.

In this case, prices would go down and consumption go up, which means that
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people are better off than before the fuel price hikes. In a nutshell, high oil pri-
ces can prevent excessive input into fisheries, which would enhance the industry’s
productivity in the long term because fisheries resources are recovered as time

goes on.

However, for a while before this virtuous cycle kicks in, recent fuel price in-
crease can drive some fisheries companies into bankruptcy and destroy fisheries
production base. So priorities should be given to various short-term measures to
help some worthwhile companies weather through ramifications of high fuel

prices.

On top of that, mid- and long-term policies need to help the industry support
itself. For example, the energy guzzling industrial structure today needs to be re-
vamped through various methods to enhance productivity and policy supports
should be in place to help fishery companies’capital investment. Government also
needs to establish an efficient management system to actively respond to possible

depletion of fisheries resources, the core of fisheries industry.
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0¥ = 920.7LolA S 8Yofli= 1,041.590 2 13.1% A5k o]
It F dE, S, gk gAor F S =7he] S3he st s
1~9% A= ek A AR 2hd 9 v 1746 2ol A &-55)
71 NZrste] 3 6ol 38.68F 2= Xt whebA] Ad 99 o]% =
W olgg Amrt49 552 A da7ket S8 s, 1E AR A
Aepzle} g 5 H3Al f.4lof] wE Aojet & 4= qrh



10 | 2g7Mo] me 2abee ofskat o |

140 1,100
120 1 1,080
100
1 1,000
il
= 4 950
m
i D
1 500
40
0 1 850
i — 800
079 10 1 12 081 2 3 4 &5 B 7 8
|[—o—=bIR 71 - o -2-ge 23 |
A7 A GE A www.petronet.co.kr), 3Ft Q3238 (www.keb.co.kr)
[ J% 2-2| 22X Q7F X &8 ®Y 70|
| B 2-4 | Z7Q 2% 0j0] &g 9O} H|Yy
- 20074 9Y 2008 89 o SHE
o el Y/gy) 915.5 1089.0 19.0
QE (/) 118.17 108.70 -8.0
Z3(QJobeta) 7.50 6.84 -8.8
(T TS/ ) 32.99 31.52 4.5
A OHRE/TH) 24.89 24.59 -12
F: 99 37} 7%



| #2730 ool GG au] Alef | 11

00!
50

. /

30

20 A

10

O L1011 111 bbby p 1111111y

03.01 04.01 05.01 06.01 07.01 08.01

AR eESdE WRAR, 2008.
[1& 2-3] ¥ IMONY #g 70|

3 H

4)

o
hl=]

e

& AmstAe RS AP stel, o AR TVt
Rele] FY 20 ol#F v ngtt

3 of

2g 24a

rr

(1) =4 4e7+4
BEBES %7} 35 290 gejre miﬂagi = 717 Asl= v

of
o|N
N

o
o
)

Sz 20080 ol A 8 ] AL A
4 9P & AOR trehtan Qick. 1 23 20060l A % uhge) ol

of His) 13 v g4t Ao= F74E vk o). vl= Cambridge Energy

9) o]z ®, “u 329 Y(Peak Oil) t}7}e1}”, LGERIZZE,, LGHAAFY, 2008. 2, p. 9.



12 | 2.971] T2 AR ofsh o |

Research Associates(CERA)= 2000 o]& GA 7)o AQ 5= x}HH|8o| &
et qlom, 2008 %E 127]9] A e AR E= AHEH[E-2 2000
off Blsl] 110% A5 A= F4skaL JItH0. o= Alqf 7-419] 7id o o]
ofgtEal U2 oulstH, =4l ke s fadle® AESHA FHuk

b AIA A 2Rl S Q=] R wet AL SUtshaL
Uk AIA A B 19999 51 7,4631F HjHof| A 2006 8,518 HY
2 7AZL 141%, BFORE SHF 10557 v S5 o] FollA
Aol o] A At F7kEo] AA|[Sh= HIFo] 59.4%0]H, 53] =
B QI o) AnlEf F7HEO] ZFASh= HlFo] Z4Z) 32.9%%F 7.3%¢] o]=iL
Atk 1999EFE 2007E7kA] 8|AZF F=if Q1=o] AP BALTES
ZF2E 10.9%F 8.0% V= A, AlA AAdES 2A 3skarl k.

240 Qi 2008:
O 210

32007 -

200 | Q bl

160 |

Index
(2000=100)
140

120 |

100 R

B0 i i L i i i i i ]

2000 2001 2002 2003 2004 2005 2008 2007 2008 2009

Z+& . CERA, “The Future of Energy”, www.cera.com, 2008. 8. 15.
[ J& 2-4| A7 QWL AQEHE AEHE HOH(2000=100)

10) “The Future of Energy”, www.cera.com, 2008. 8. 15.
11) www.kosiskr®| ‘A Ao 3t A7t FAGHES viF o2 1999EFE 2007d7HA] 8
a7 AR A4S 4k



[ A2% ZU ol ARG &) Aef| 13

A aBle AE S7beke 7htl Al il B e B
ol o= LUdu|F(0il Peak) o] F0] FAEIL it o] =
A A Aol Aol =Ed H F48] daste F RS 294
al, o= Qs &t 77k BA AAE oA 5= Ut

= wn) Asje M2 $7 F50] 22 FA AR FH 3
ol 7191etth= Aojtk. A& A4 sAS EAT w8 AA T (New
York Mercantile Exchange : NYMEX)Q] A-FAEA oA A w4 33
Aol Fd 6dof HA| w4 A A Q] 40%0] o] 2T =T, 20021 Zof = H]
4 g 2RO HlFo] 20% o] EshlrkaLl gl ofdo] ujAt
mja EA A9 vFo] F7HRlthE A

F714 AR el Al SIS Qnlske Aotk

| B 2-5 | Oil Peak AZ A

o = A A o &7 0il Peak A] % =7
L. 71E A AL e, A 74
2006 | AFAEAPEATES] | 2010 ~ 2020 = WA Az i

2026(H] )

2004 o] Stof 1 2| - WIED | ggav 29, 145 2424
2047(4)
2| 2025 ZHE R 3 wE A
2003 ABA&AHY 2007 ~ 2009 =& A a A w7t
2001 AlA | 2] $1 1 5] 2010 ] % A dam] Fo] BA

A= oA, AAA
A AR AT A 20079 TDEE 2008 U7 AREGAL A
of AW 7HAe olgslel fMASY Qe BAT Al E7|x2o

TS 719980] 403% = FAE ] AHTA gL 7]ofE 39.7%,

12) A7 2 (www.yonhapnews.co.kr), 2008. 6. 28.




14 | 2g7lo] ma 2ARE oidkat o |

25} ofalel 7o & 4.5%E AFslehs
oo} o] o] 7} F5ol tis) F 74X T Asirh 2RIk,

o] &+ Ad7t A= vjerd ] AQl ofYtt g t2A 8RS A= A
= 7718 A714 & A4 Wt ek dFolgbH, B4 820
FABt= Aéll= B71AZ o9t A4 /71 Aol A7 X&5E 5= ¢l
Oh= HollA &7 &2 F714Q 771 WHol I J-olatar & 4= Sl
| E 2-6 | €97 4% 200 ot o
497 44 29l 27 5 g7 A% Fa Au|e
ot e | * A BESEA WA ZEuAA
THETEA e agel £ aggaRel 4948 |« 249 4% A
2 X478 27} BP
o AL AT AIAFO] HEALE
e e | SEARATY AE YA e L CL E
‘l‘7] —9—\_ H] O "= X] U H o 7]_1___/\_] OPEC
o Aolstee] e Hg 2n wa | PO

o] = 7}x| A7} 22k AWA TAZE wiglo g Flal glong =
A f

5 TESIH A F7t= F FUIAFY

©2) &

oo A7), AHEA, B F FBS 80l JFS wonw ¥
o WBkE =517k 417 heh nls geisks A§917]e] tE BAR
T FQoR ot APAAL o gEel wet g opE B SE 9
ou, T AASATE HAAm At glon] 34 5 el

Fol A% f2HI GlolA Yoz Awd B e of



| Al 27 2 ofqje] dag 48] Aef| 15
othal & o= Aok E S]] A& SR Tk ARl e-2vet

7} eARFOoR AT Aotk HE A9 Beol stetg A
olgiA] sk feloltk

olck

-80

oz 3 4 0w 8 7T o8& 9 Qo 1o1zoel o3 4 b6

[t B &R —o—AHESH |

A& . BAH(www .kosis.kr)

[J8 2-5] QL2 d% FYLN X N2LA FO|



16 | 9710 T2 e oigrut o |

AR ot 49 5% 9 S A A AAA Sk e, &
F% QLI obAIQH 7k G obAoh X Sjo] JUEATA] WhE SRR F

St QIeHs). B3 497 FTe) B S8 AW B0 uls) 1% F71)

3]

N

-

i

.ou], OECD F7HE A|9fah AEAITE] 56 2l 2hdo] ul3) 7.5% %
7Kg AO® FRET ek AR 4 Joll 4] Qlxet Bt BEY 2
he £2 5 AAgE HEel Bad A8 st B3 GlolA, AuEa
Tl 0] g Al FORE A4HoR F7H Ao ot

OECD 7l %= ¢ 4Hl R23] Z715ka ek OECD 7}e)

=
s gﬁwuﬂ 200530] FUE 448 SR 69 25400
6,000 502 19731 Tiu] 44% Z7}5t whd 3
717kl 219% 1 S7kak e
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o128 Ao ALgo] olHE Floiele] W] F7ekR USS
AdAHEE o G ¢ Sk 1990d7HA = AR AA A=
Aol QlojAl ARFA o] ZpA|SH= BIFo] 1% Welol HER AR, 1
o1F A Hofur] Astel 2003 el 85%e o] 2ck
[E 2-711]| AME29 I A AR Q NG HF
9%
Aoy e 1975 1980 1985 1990 1995 2000 2003
$Ao] 3 95.75 95.57 92.61 94.16 91.93 87.56 84.15
LAFOFRA] 1.20 1.93 1.68 1.25 2.96 5.86 8.50
LAV 3.05 2.50 5.71 4.59 5.11 6.58 7.35
A 100.0 100.0 100.0 100.0 100.0 100.0 100.0

AE B, APABE, L 7 UE
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SO FEM, of7]of o] geul-&S et
o] =tk 2006 %E 7|ZEo 2 147 A3}
H|7} 49.7%, A& 2 TE|H] 47.6%, 7H7HEZ]

[E 2-12] 29409 H AR (2006)
w@e  HY, %

ol 7 H| 33,754 6.0
A g H 123,634 220
&7 12,226 22
M A 8625 15
3 ABEH 32,610 5.8
T2 25,315 45
S| 11,186 2.0
ejH] 31,369 5.6
Zo] v 27 278,720 49.7
4 = 194,963 34.8
71t gk 71,559 12.8
Favdzan 15,538 2.8
o =& 560,780 100.0

ol ¢ 9 H& 14,620

T H & 575,400

AR YD, oJdAGRAIEL, , 2007.

Al 5 7k 78 Blee] 2 352 daoR2A A A&

34.8%0]0, Th o & ARHZE 22.0%2 Yeptal Qlok o] F o] g
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[E 2-13] 2901 252 A8 A8 (2004~2006)

AR 2l
¥E e 2004 2005 2006
AeE | wzEH)
BESEE R AL 12,590 10,791 12,001 1.9
A 56,176 50,243 56,353
R
PR M; go 36,781 37,347 2;,239915 s
27 92,957 87,590 87,039
=377 A Pr 4,804 4,486 4,552 0.7
Q)T o] A AL 10,766 10,043 10,863 1.7
BTo| At A 3,354 6,018 6,229 1.0
Ae 56,785 49,410 48,689
fye= MF-30 1,436 7.8
27 56,785 49,410 50,125
ETLES A 11,034 11,132 10,616 1.6
e 110,257 103,017 97,491
o3 A MF-30 2,108 15.5
27 110,257 103,017 99,599
A3 A 3]uko 88 84 79 0.0
P A 138,431 126,849 115,890 18.0
e Ly Ag 54,153 56,492 56,607 8.8
P A8 37,878 35,928 37,519 5.8
el A 31,036 33,919 36,678 5.7
24227 Ag 5,137 5,086 4,516 0.7
g A 67,231 62,634 59,423 9.2
A 5,196 3,755 4,345
agen) 3ty 27 53 26 0.7
27 5,223 3,808 4371
A 51,176 48,732 47,220
agas 3ty 274 236 205 74
27 51,450 48,968 47425
A 692,785 655,882 633,387 98.4
- MF-30 0 0 9,835 15
3]uko 389 373 310 0.0
27 693,174 656,255 643,532 100.0

AR HPRAE, oo M HAY AmA el TG AT, | 2007, 12.
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ARABT FHAES WU U7, AL, OIF, AR, FR 5L E
FoHs BETYNIS FEn], DT 4% 2A YA, o)X, YR %
SR SO PHE 0079E /E0R B uf ol dAgol7te] oA
ulo] g AU ulEL 214%, FHoIVEY Bl 2%z ettt

o ARGl 7k] S A7} ol GuloAl HAIBH: HIFo] 2006
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o] olgJu| g 1 AAo] Feh FYRAL ARE wgon Taolgut Al
o9l9] dmu] HFL we umakE Ze oju]zh gick
[E 2-14] OMAEOT X AT oY 24(2007)
ool A
H-§-FE A= o] A AF-g-017} & ol 7}
o] 7 G Hl 14,560 (100.0) 16,943 (100.0) 21,357 (100.0)
| 9,113 (62.6) 16,142 (95.3) 967 (4.5)
) 7] -¢) ] 468 (3.2) 862 (5.1) 12 (0.1)
9 44 (0.3) 81 (0.5) 1 (0.0)
2 E35H| 90 (0.6) 148 (0.9) 15 (0.1)
i‘ LReRt) 2,412 (16.6) 4,463 (26.3) 43 (0.2)
B FgH| 1,971 (13.5) 3,555 (21.0) 214 (1.0)
o] Y] H4| 1,616 (11.1) 2,859 (16.9) 249 (1.2)
7)€ 2,513 (17.3) 4,174 (24.6) 435 (2.0)
BV | 5,447 (37.4) 801 (4.7) 20,390 (95.5)
Z 5 1,194 (8.2) 178 (1.1) 4,467 (20.9)
AbEH] 541 (3.7) 40 (02) 2,115 (9.9)
ij 2 99 (0.7) 5 (0.0) 392 (1.8)
j B 808 (5.5) 90 (0.5) 3,091 (14.5)
© | 412 (2.8) 64 (0.4) 1,535 (7.2)
O] 1Y 4| 1,093 (7.5) 171 (1.0) 4,074 (19.1)
7)€ 1,300 (8.9) 255 (1.5) 4717 (22.1)

T 2T &9 A= ofgAFull He WEE
FOI7VAAZAL , www.kosis.kr
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LSRR etk Ado Ao A At lgol AA| kg 70%E |
I lolA, RED A7 legof] tiek vlgS EFAIE A Aol B g4
ojge] AAdRYnl= ALY FAEG A S Zolrh oo wEf
At g oA ofdulEoll oA ARH|IE ARk HITE
NA F4 FAEY FA Hobd aref gle Aotk o HE

shehel oflulgel glofA egtelglo] dmu] uFe Talofglel] uls @
A S+

|E 2-15] O{MAI§OIT YOS S5 14(2007)

A= o} ALk g0l 7t %407}
7 &
Azk | g | AE | Wge) | Az | Eem)
L5 EUF 1,437.4 100.0 1,786.8 100.0 1,574.6 100.0
NEEE 1,047.2 72.9 1,306.9 73.1 1,039.2 66.0
185 360.3 25.1 469.3 26.3 438.3 27.8
Z3lo] 20.4 1.4 5.6 0.3 70.4 4.5
SER| 9.5 0.7 5.0 0.3 26.7 1.7

g BAA, PHAIEAL . wwwkosiskr

ol 43k HA19] A7k W17} 1975 e 4] 2003 Ao B2 Ahe} ARHES)
A ARE ol §F BAAIIL MR FAFEAL FUA ¢

=3
FAolq] Rl GlojA] ArdATES HYRA 4R EAlhAo] B
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9] %
TH 20043 20053 20064 3fd

22| o 279 445 30.1 34.2
350 mjmk 32 59.7 29.9 459
350 o)A} 237 293 303 26.5

22 A 285 36.1 36.8 33.8
1,000% u]ul 293 383 37.6 35.1
1,000E o]A 27.7 339 36.0 30.8

S Ao Yt 15.2 21.7 17.5 18.1
450% m|uk 215 23.9 18.8 21.4

450 E~600% 12.1 21.0 16.5 16.5
600 o] A} 12.0 20.2 173 16.5
AR N 25.2 222 17.5 21.6
300 wjut 227 215 12.7 19.0
300 o]} 277 22.9 223 243
o= 28.7 28.6 309 29.4
100E~400% 353 33.7 328 339
400E~700E 32.8 333 342 334
700E~2,500% 214 21.8 25.8 23.0
2,500%~4,000 247 19.9 243 23.0
4000 o] A} 293 343 374 33.7
AA B 25.1 30.6 26.6 27.4

AR AP WHAR, 2008,

(3) W] oJQBALS 913 AmT W3}
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AF7A A AREY W AR HFe] Wakh Fo wele] Ha
olck. oleigt EAHel AL a7t WEe| whet A= wlFo] Wa 4 girk
EC R TR R 1
WEoL olfd e WA greth WHE ojBBY T /X
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@49 ik $1% dERREAES 1981|021
2001 0] 0.84 2Ekgo =, 2017 T v} S715H3A o] 7|17+ &
S oS dEuanyg oder HAEHt & 4 ok Iy
2001 o]Fol= w9 BAFT ARFAFOl F43] Fastr] AlFsto]
20079 0] 0.492]El/kg =02 HojFlTh

.ﬂ
AN

o] ¢ 2E kg
1.0

. A
0:2 M

1981 1984 1987 1990 1993 19%6 1999 2002 2005

Az AP ClQANEA, U 2EEY ARAYR YR
|28 2-14] 24 o9 B9 YN ARFAY %0

S olde] HA A ARTEo] AEANA 2001 o] F W
ak, <3 2:17>0f) ek uhe} ol o] 7|3k
% dmag WolA 2A Aol7h i ol dlojiat epalolle] A4t HlFo]
W oS Telstolof Gtk % 1 Aol dmig Aol B dmE

2 %2 gpAlojele] A4k uE Zvle] mE RY $E 9tk
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1=R=]

gz o |

|B 2-18] 2 AT} X FNO|YY AREYAN 50|
whel ;s g, o
A FHAH AREYH
TE | aErE S azaoldn | ol
cai_llz_cgqﬂl) ) v ) o )
19704 4,608 4,116(100.0) 3,986(96.8) 1303.2)
19734 16,772 12,611(100.0) 12,255(97.2) 356(2.8)
19754 53,616 36,727(100.0) 36,065(98.2) 662(1.8)
1978 114,671 81,292(100.0) 80,217(98.7) 1,075(1.3)
19804 194,236 146,155(100.0) 143,790(98.4) 2,365(1.6)
19834 217,181 154,746(100.0) 150,793(97.4) 3,953(2.6)
19851 252,347 168,129(100.0) 164,098(97.6) 4,031(2.4)
1988 219,058 145,806(100.0) 143,107(98.1) 2,699(1.9)
19904 259,419 163,244(100.0) 160,274(98.2) 2,970(1.8)
19934 354,077 240,047(100.0) 234,845(97.8) 5,202(2.2)
19954 294,028 183,722(100.0) 175,220(95.4) 8,502(4.6)
1998 405,080 268,740(100.0) 246,851(91.9) 21,889(8.1)
20001 566,248 378,426(100.0) 342,883(90.6) 35,543(9.4)
2003 598,316 417,960(100.0) 363,130(86.9) 54,830(13.1)
FoD) WA OlRE AREQUS ARE AJATEAN pAlE R pUpHRES] ARG
Eolol g-y;“ol
2) BB Gol Sk 2 ooy dmRolele] Mgl
AR ey, Adds, 4 ds
9] Elkg
1.50
1.20 P_(/)—WD\O
0.9 M
0.60
00 M
OOO A+ A+ & A A ATAh— 1 1 1 1 1 1 1
1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003
| —o—cizsioly ooy |
|18 2-15] AT X AU Y YUY ABREYUY 70|
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A1) - 1981 Tk ARSIt ArFEdFo] oF 0312 Elkge]]
L35t o, 2003 F o= oF 1.16ﬂEi/kgi 4uff Sk Ao el 7
o= o] AJALS 9J3t AR EQ]Fo] 1981 0.012]El/kgol|A] 2003 0.23] €]
kg2 22QG7F §2] 23y F7tskqleh B3] FAlolle] Aol w9l ABAE
= 93 ArFdTo] 19939 FRHEE G55t AlZkste] 1993 0.022]F
/kgoll A 2003 0.242]E|/kg= 107 oF 128 F718FGIch o= A Aate|
ot AmFS HlF EAAet dAgtta & 4 gk

o[A] 2003 %= o]F I o]yge] dragol AA MNAEI=TE &
A3t7] $Iste] 7+ o] Yol Tk ARS 3 ARFITFO] 2003 = o] o]

Ao o] s9T #ES AR AL 7gshaL 2003 ZF offe] o
9 A ARFAF] 2003 = o] 5 Zf offo] HA| YAtEe Hoho]
=4l ol dmmE Tl ofFoRA| FoE Ao WAlT TEHE
FAbel Hokth 1 A 7 offle] drad o] I%e Aol 2007
e WAl Sael Al 3aFel vl 32% sojue Aoz A=
o E deas S0 e Ao Ul oldY A 29 AT A=

H) EQlekS FAbel] H Awt 2007d 0] 0.652]El/kg o2 LB} AlA dRE
A 0492 El/kg e} 33% 2 A SR Yepylth oj2jgh 44 nk= 20034
T o]Fom I ofel Arago| Ak AR $S YERH I 9k

[E 2-19| AN Al
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Jo
10
re
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2004 7,007 7,311 104.3
2005 6,391 7,567 118.4
2006 6,318 7,884 124.8
2007 6,266 8,282 132.2




40 | no7to] mE 2ARD ofskat oA |

2|E/kg

B18283 8 BB E7888MR2EHMEBEEHBM0O0MN MBS

|—o—4H - =034 B9 Y FAA |

(3% 2-16] =W

i, o= of¢de]

]

o] 4= glct

aE

= Sy ojele] A

20039 %= o]

¥4

Glek. thek 9ol A 20039 o]

¥ 2003 o] 7} o

il

=
=

2= olth webd 200090

stk

=)

I 2AF A7}

Zl o
1 1=



| Al 27 20 ofie] oG au] Alef| 41

<
ue
r
=
10
o
El

e
¢

rlo
o
)
&
1o
2
o3
10
e
e
Wl
2
Ol
H
s
L
t
2
2
-
BN
i
Y
H1
2,

olH T3}

39
e
rlo
iv)
gt
M
N
<
=
%
do
>
r
=)
filo
55
o
A
k
s
> L
a
1
>

gt ﬁf
= 1
olo
2one
o iz
H 2
i 12
$ (o]
e
il
=
% i
x =
Y EJL
2
CEANY
flo rlo
> 9
> e
ol oo
g
N '@L”
Sl
30 1o
u) o
of»
=2
a

2

N
2

of gl 2 HIEAS AYOATES ol gaheirh
Z| L
-

o ¥7tE A AR L 2000 % wo| 2 H| AR

[e)

o 12
yis

M

Mo oX 1o
o
N
o
B

do
:Cl)g
O

3+0] 2000 % A A
ARE AGHE §5L vmafud o
o] H|Zo] Hrjzolc). oflofelel GlofA g dAE F
o] n|Fo] HR|H 0w 95%0] o] 2tk cletolgle] B9l B,
Ge] gl 64%o] o2 AT, o]
AZ50) AbgHIEe] FHg etk FAloigle] gl

AR Qzamere] 93%E AASL Gk AR ofe] AFe] YoiAl A
Z47h AA AR 1%, B, C BH7 UNE AN, A9 vFL
3ol stk

ofo] H]l $eubels Zfol that EEsl ArhAolch 20004 of
Qg Aol GlolA AR7t A AG] 830l D3 U FH 8%o] B
a}stgict

Setere] 459 THNAL V1E0R o U A6 Tl Fho vl
S HAH O 6-45%20) A= Fouz 7 1 s
AT I9E AR Sl gk g F 24 el ARgsh1t

% =

o199 o|FHES ol Y

e
2
2
re
ofo

e
il
il
s
oy
Jo
oN 2

2

1A

1o

ot

o

=
1A
i)
o o
o2 ol
2 4
2 o

ojN 0%

ﬂl\? > oo HJo op
- =
N m:lo
o
i
°
rr




42 | 1g7tol mhE JapRE ookt oy |

= O O 3L

A | gae | S% | A% [aze | Do | 0 | Am | EAE
Qlorol Eolol 117 | 1,475 | 1,151 | 5540 | 110 | 212 8,605
H] Z(%) 1.4 17.1 134 | 644 13 2.5 100.0

. E ool 70 30 | 30,481 | 2,606 10 530 33,727
H] 2 (%) 0.2 0.1 90.4 7.7 0.0 1.6 100.0

aoro] o) Eo]ol 50 356 | 12,872 | 7,183 8 495 20,964
H] (%) 0.2 1.7 614 | 343 0.0 24 100.0

ojAdoj¢d FH 237 | 1,861 | 44,504 | 15,329 | 128 | 1,237 | 63,296
A H] (%) 0.4 2.9 703 | 242 0.2 2.0 100.0
SR Eolol 207 33 6,143 | 1,501 | 131 188 8,203
H] (%) 2.5 0.4 749 18.3 1.6 23 100.0

AR AEE, OldE WA ALk, MARIEERETYE A AR, 2005

o9l ="

T8 179 | A4S | 3we | BA BB BC | MF-301)
20034 61,468 | 63,171 | 76,080 | 58207 | 55109 | 54,807 -
2004 77,240 | 79,083 | 81342 | 72,540 | 58,623 | 56,257 -
20054 91,487 | 96,157 | 95413 | 87,290 | 77,623 | 69,907 -
2006\ 98,429 | 109,740 | 102357 | 97,602 | 86,325 | 81,863 | 85,665
20074 100,607 | 112,640 | 109363 | 101,723 | 89,340 | 84,423 | 88,190
20082) | 172,270 | 181,703 | 160,168 | 163,703 | 139,803 | 125428 | 141,603
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v OO

InT = a+bln (catch/unit) + cln (price) + din (fuel )

S AEY BAH

s AaA s 0.946024

AR A 2= 0.894961

2AE AR A 0.876425

BZ o3 0.137162

3 5 21
A4 2 A t A

ko] -25.9853 5.540813 -4.68980225
ot} o] 3k 4.024363 0.62671 6.421411408
o] & 714 2.006305 0.418257 4796821223
dgo 714 -1.03195 0.165637 -6.23021421
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A= |20 G| p (P2 g 0a..0 pr— | P2

Ay Qop === Gy p, 00 -- aﬂ p:;

AP+ AP =P Al <32>
P=(I-4)"A"P" Al <3-3>
o714 A'= BRI A E o] A3 H(transposed matrix), P= Y

A2 wE, A = B ARe) o 2 Y diagonal matrix), P
7A7kA 9] 87 AME S ojulgit), 4] 32>k AALRO| 7}7—%01 FH =
AFESE T2 AFE O] 71 AT BYA AJALG A 0] 7HA | wrel AA =S on)
gtk 4] <3-2>5 Pof tisliA EW A <3-3>3} o] thRE 71e] rpAu

ABE Uehle qRPS T 4 glom, o|glo] ZHAutFEIHELA ) 7]

= (afpf +afipi") + (agyps +asipy) + -+ +aip}

d (af 9Py Jra’lr%p’ln) (a22p2 Jraz21772n) -+ tayph
= (et +alipl) + (o) + -+ +al 4 <3-4>
py = (al,pf +alpl") +(ag,py +agpy') + - +app;,

A7|A ae FARREAAS, 2 SUEEAAS, s 4R 7,
PP £AE 7HAS e oz mAEhE 4] <3-5>2 A ¢
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Pd — Ad'Pd + Am’Pm + fi\vpﬂ _} <3_5>
Pd — ([_ Ad')*l (A m'Pm + XL‘PU) /_\_} <3'6>
AP = (1= A7) (A" AP+ A"AP") 2] <3-7>
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| B 3-1| 222 MRS
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1 sAtE 1~5
2 S ey 6
3 F4kol g 10
4 FAFA 1
5 AR 59
6 A % A 7~124(6, 10, 11 #|2])
7 A ]2 ¢ 125~168
2 A4 o] &gt AR 20039 = A Azl wabA] 2003W =
olF 7t Able] Blzs}t FUsH SAEH T ek MY oA BAS
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(W | gy | EVHD) | macq) (%)
AU e 1 80 145 46.5
Ay L 2 100 172 73.7
1,100 18
AueEle 3 120 200 102.0
AIL]'EIQ 4 150 242 144 .4
| § 3-3 | 24 291 459 = TAYI il
74 T2 L1099, A5AA o
AR ouAs | IsgE gAY Sutols A EMY)
(%) 80 100 120 150
1 FAHE 2.345 1.5 22 2.9 4.1
2 SAHE 6.988 4.4 6.6 8.8 12.1
3 LA 3 18.205 11.6 17.1 22.8 31.5
4 S ALOF A 7.525 4.8 7.1 94 13.0
6 o 4 Az 6.729 43 6.3 8.4 11.6
7 e A 4.490 2.9 4.2 5.6 7.8
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| B 3-5| A8Q M ¥50 U2 ALY ofgH|§ Hor x
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& LI00/E8, BH BAWR
& 18 Sej/ujd oA Fubolf 7HA (/i)
802 1002 1202 1502

®oo|t) & 7] A 17.6 27.7 38.3 54.0
o] Zo|th & 7| A 8.7 13.5 18.5 26.1
HHPEES 12.4 19.5 26.8 37.8
=317 A 10.4 16.3 223 31.4
A7) A 15.3 239 33.0 46.6
EFJLES 10.3 16.1 22.1 31.2
o) g A 12.6 19.7 27.1 38.2
71 AP 11.1 17.4 239 33.8
<o s 10.6 16.6 22.8 32.2
A7) 6.1 9.5 13.0 18.3
3okt 11.1 17.4 24.0 33.9
Y 15.8 24.8 34.3 484
a2t 7.7 11.9 16.3 229
R 8.4 13.2 18.1 25.5
g5 7ol B 11.5 18.0 24.8 35.0
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PH G2 & ulGol A oot ool Mg AT Roltk +8F
Flo] 2AABE vgOR T uf Lafolgle] F ul g} ol Uu| G Holi
20060l B oF 8% A= Uhehta gleh

f7F 5] B2 oleulg ks Tl

FAbE 7H 20l 2719 o] RoAA] e AT olHT v s
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HHEES -0.9 -12.0 -18.3 -24.8 -34.6
=327 A 13.9 7.0 3.2 -0.7 -6.7
A7) A 17.6 1.4 -7.8 -17.4 -31.9
EFLEE 413 19.7 7.6 -5.0 -23.9
o} & Al 24.8 03 -13.6 -28.0 -49.7
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Zajjobzpuy 28.0 11.6 22 15 221
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wool 3 7] A 96,630 45 180,529 106
9] Zolth & 7] A 147,031 82 362,864 238
jEES 84,547 37 217,805 133
a7 A 196,418 117 391,794 259
A7) A 140,116 77 242,137 150
ZLES 189,155 112 374,106 246
g 139,123 76 280,645 178
71Adady 91,178 41 263,158 166
g R 157,036 89 305,635 196
4271 392,489 259 829,572 575
e AL 169,795 98 353,020 231
2 132,012 71 229,204 141
) 2pt 306,109 197 647,481 443
LA AS 153,830 87 383,373 252
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31 3,167,186 | 3,567,829 | 3,746,005 118.3 105.0
AL o] ¢ 1,462,600 | 1,663,380 | 1,778,724 121.6 106.9
ool ¢ 654,058 699,861 842,834 1289 120.4

Q| ot & 7| A 21,820 21,111 28,462 130.4 134.8
w0 |t d 7] A 50,246 46,117 48,191 95.9 104.5
317 A 9,128 10,455 11,304 123.8 108.1
o] Zo| 7] A 23,547 28,708 36,462 154.8 127.0
RTo| L 7] A 5,616 7,791 9,537 169.8 122.4
jIES 22,218 16,199 15,628 70.3 96.5
EHTLES 11,409 12,024 9,152 80.2 76.1
oA 67,797 107,578 111,151 163.9 103.3
A A 8,967 18,240 20,075 223.9 110.1
2 52,439 54,502 56,431 107.6 103.5
7| @& 59,599 37,998 63,101 105.9 166.1
by 90,247 88,458 117,968 130.7 133.4
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2 2 7] 30,561 34,574 31,188 102.1 90.2
oled 30,369 38,456 33,720 111.0 87.7
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o+ 1,136 1,026 5,757 506.7 561.1
a1 62,998 77,106 112,819 179.1 146.3
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o bz}t 206,224 249,474 225,757 109.5 90.5
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ootsnt 10,695 8,213 11,884 111.1 144.7

A o wr 3,590 5,403 5,863 163.3 108.5

ol o= 3t 163,722 236,700 226,231 138.2 95.6

A 2] o 51,605 39,320 43,950 85.2 111.8

o 223 37,849 46,360 63,251 167.1 136.4
13l0] 9 63,311 72,809 75,733 119.6 104.0

7| Eto1 75,659 89,531 70,329 93.0 78.6

A af kA 959,074 1,083,986 | 1,002,379 104.5 92.5
oo 626,083 686,319 788,362 125.9 114.9
BN 119,430 134,143 176,540 147.8 131.6
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