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Eecutive Summaryd

A study on the implementation strategy of the Post Kyoto system

in offshore fisheries

® Background and Purpose of the Study

The fisheries sector cannot be immune to the global issue of climate change.
Responses to climate change are largely divided into two: ‘mitigation’ and
‘adaptation’. The former addresses the issue fundamentally by reducing the main
cause of climate change, CO, emissions.

Greenhouse gas emissions in the fisheries sector, particularly offshore fisheries,
have raised alarm. This is because offshore fishing consumes large amounts of fuel
and has a large share of old ships. Compared to coastal fisheries, offshore fisheries
are systemic and larger in scale. For this reason, offshore fisheries expect to be hit
by the industrial carbon reduction.

Under the circumstances, the carbon trading system of some advanced nations
requires special attention. The system is largely seen as an aggressive tool for
carbon reduction. It has enough market to encourage those in the fisheries sector
to trade carbon as well as to reduce it. In the long run, the system will contribute
to enhancing competitiveness of the sector.

Korea is expected to introduce the carbon trading system in 2013 under the
Greenhouse Gas Emission Rights Trading System Act (tentative) whose legislation
is being notified. Therefore, the fisheries sector has enough reasons to be prepared

for the system. Amid rising pressure for carbon reduction, the study aims to
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present a basic direction and action plans to introduce the system to the offshore

fisheries.

® Major contents

The carbon trading market was firstly formed by trading carbon rights
generated from the 1998 carbon reduction project. The market has grown
remarkably since the Kyoto Protocol took effect in 2005. The EU Emission
Trading System (ETS) is one of the most active carbon trading markets in the
world. The Chicago Climate Exchange (CCE) is the first US voluntary greenhouse
gas trading system.

The national emission co-efficient is necessary to estimate greenhouse gas
emissions by Korea’s fisheries sector. However, Korea hasn’t yet developed
standards for the national co-efficient. According to CO, emissions calculated for
each industry, the offshore jigging emitted the largest amount of COa.

Field monitoring was conducted on squid ships to calculate their carbon
emissions. The measured value turned out to be different by 30.6% from the
estimated one which follows the 1 stage level. Those in the sector showed low
level of recognition and need for the carbon trading system in the offshore
fisheries. The goal behind introducing the system to the offshore fisheries is the
realization of the low carbon offshore fisheries industry through the reduction of its
carbon emissions.

For that goal, first, a small scale and voluntary carbon trading system should
be introduced. Such early introduction can prepare the industry for future
obligatory reduction. Second, new income sources can be created in the fisheries
sector by turning the reduced amount of carbon as well as carbon reduction itself

into products. Third, other relevant sectors, such as the agricultural sector, need to
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be coordinated for carbon reduction. Fourth, incentives and less regulatory system
should be in place to encourage active participation in the market by offsetting
additional costs. Fifth, given that the Korean government has run a system in
which certain allotment is given to each business for carbon trading, ‘emission
rights’ can be also allocated to each ship or business.

The system should be introduced to the offshore fisheries based on the mid-
and long-term approach because it can be applied to the whole fisheries industry at
some point. Along with the voluntary carbon trading system, the industry’s own
small scale carbon trading system should be in place as well. After emission rights
are allocated to each business, 90% of rights should be mandatorily kept by the
original right holder to prevent their excessive sales. Then, the government should
put up for sale gradually increased percentage of rights. ‘Fishing effort’, as the
next step, need to be regulated in a way to reduce carbon emissions. Concrete
measures should be prepared as well to increase fisheries income by using

reduction amount and encouraging motive of those in the sector.

® Policy Suggestions

O Approach the issue with the goal of ‘systemic transition to green management
Potential resistance might be in the way of the industry’s tradition from ‘the
high carbon and high cost structure’ to ‘the low carbon and low cost structure’.
ITQ (Individual Transferable Quota), a developed version of the established TAC
(Total Allowable Catch system), can prevent competitive fishing. Since ships using
surrounding nets, trawls, and bases are not allowed to enter ports of discharge,
they spend lots of fuel on moving after catching fish. Such energy wasting
practices for each business limit efforts of saving fuel. This should be addressed in

the future.
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O Bottom-up and customized plans
For the low carbon offshore fisheries, experts in the private, government,
university and research need to participate in the planning stage. They are the
voices in the field. They can provide invaluable support to draft practical plans.
Moreover, municipalities should lead the implementation of projects (bottom-up
procedure), rather than the government (top-down procedure), to accelerate the

momentum.

O Profit-oriented green technology
One of action plans is the development of low carbon fishing ships,
equipment and added value of caught fisheries. These plans require new

technology, so relevant projects should be tested for their profitability.

O Inadequate statistics leads to inaccurate estimation
A trustworthy emission statistics system is critical for the following reasons.
First, the system can calculate the amount of greenhouse gas emitted by the
offshore fisheries by type. Second, the system can predict changes in the
emissions. Third, it can estimate possible greenhouse gas reductions by various
policies. For more accurate statistics, Korea needs to apply the Tier 2 or 3 as well

as set its own co-efficient.

O Carbon reduction estimation based on LCA of fishing ships
Fishing ships emit CO, throughout their life cycle, while moving, fishing, and
fish processing after catch and distribution. Thus, LCA (Life Cycle Assessment)

can propose various ways of carbon reduction.
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O Foundation to prove how the carbon trading market works
If the carbon trading market is to be active, a global level verification system
should be established for transparent trading. Lots of basic studies should be

conducted and relevant experts need to be fostered as well.

O Ship reduction based on CO, emissions
Transition to the low carbon off shore fisheries can be achieved when fuel
guzzling business firstly undergo the ship reduction project. However, reckless
reduction of their ships can threaten the supply of fisheries. Therefore, a possible
approach is targeting oil ships with low energy efficiency among ships in these

businesses.
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29) w387, gauEd ARAE =9 weh, SEEAEE AR, 2009. 11
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| B 3-3 | MH HAHEH NY AF

20064 20074 20084 20084

AN | AT | AN (AN | AN | AN = | AN | AN =
34 A | 1134 | 24,699 | 2,108 | 49361 | 3,278 | 101,492 | 7,362 | 122,822

o

(EU-ETS) | (1,104) | (24,436) | (2,060) | (49,065) | (3,093) |(100,526)| (6,326) | (118,447)

(NSW) 20) | (25 | @5 | @4 | Gn | (183) | 34 | (117
(CCX) 10) | 38 | @) | (72 | 69 | (309 | @) | (50

(RGGI) - - - - (62) | (198) | (805) | (2,179)
(AAU) - - - - 23) | (76 | (155) | (2,003)

ZZAEAZ | 578 6,390 833 13,383 | 1,558 | 33,574 | 1,338 | 20,913

(PCDM) (537) | (5,804) | (552) | (7.433) | (404) | (6,511) | (211) | (2,678)

(SCDM) (25) | (445) | (240) | (5.451) | (1,072) | (26,277 | (1,055) | (17,543)
an (16) | (41) | @) | @99 | @5 | (367) | (26) | (354
A AZ) |33 146 43 263 (57) | 419) | 46) | (3398)
3 7 1,745 | 31,235 | 2,984 | 63,007 | 4,836 | 135,066 | 8,700 | 143,735

% . BU-ETS(EU Emission Trading Scheme) - &3 #AH|EH A4
CCX(Chicago Climate Exchange, USA) - H]% A7t 7|3 A A
RGGI(Regional Greenhouse Gas Initiative) - u|== FEH ZZAshujEd A4
NSW(New South Wales Greenhouse Gas Reduction Scheme) - 35 EAH|E A
Z}& : World Bank, State and Trends of the Carbon Market 2010, 2010. 5, p. 1

1Y MA BaAFY FEot SET i A S, AT
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€33
€31
€29
€7
€25
€23
€1
€09
€17
€15
€03
€1l
€9
€7
€5

Daily prices (€)

PSP IS D DD OO DD OSSOSO
$E TS FFEFEE @“ \x@\ FYEFFFEE & RN

—— Strip EUA prices ——Strip sCER prices ——Spot CER prices = pCERs prices
2+ : World Bank, HAA, 2010. 5, p. 5
| I8 3-3 | HAHIEH MY TF(EUETS )

WA EUAQ 7122 2005 AJA&o] 714 % o] 2006 49 329922
kg Ak 28y 2008 0= 79 dEHE 0] XAl 25727
S| EE7 = AL 7R ZPHA 9f2 274 =T 2009 5 of
SHAREE IM3F2 204 7HE o] fAIEIL Q= HEo|th

o] Z&& 7hAsker EUA #7F ofu2} CDM AR} o] §li= CERY)
749 upxbzbA otk 2008 18- &Y 32-F 2 7kA] X9k o1, 2009
of etx= I5HE F=FollA 7HH ol FAE L ok sauEd AAE Y
stz o]FAHA HiEHE 71EL AUtz oz slEsls ATS HASS

o % gek
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9 7|20 2 EU ETS= A AlA wj&d
W go] wlg- e,

SHAS ETS= 2003 A= vj=H A Aol st ]2 (Directive
200387EC)= EHRZ 1 277=0] Fofshe= S HiEd A =oH,
2005 1€ 14HE Algdsl] 23 Qi) o] A& Edi2 dAA =9 ECX,
r2g0]2] NordPool ASA T +Ho| EaujEd Aart F=IL Uk
of Al th=tt B FRIST A S ez AFEe H2o A9 Hl
=d AAIA AMAIGC=A CERS o A=k 2HRal Aok
FHAS ETS 200849 Hi=F A5 % oF = 235 2, @4 #Ed
SF 2770=E9] = 19k 2,2307) wjEA|Ao] ETSof Zhojstal Qlom, 2008 =
FFY 65%= T Rl dEE Ao solHn fHAY ETSJ i
AA ] e AuiEd v gk

A, 3EA ] A GAA EdS AlEskal Itk &, 20053 5-E 20074
ZHA] 3AZHIEA)S ARIARY] FEf= &G o|%, 2TARE =71E Hi=

G BEES Rolali, 9wk Al WUEE Rofshs BAK 2YWAUZES
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R
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N

30) oA el Fe 20081 84 114 L4(MAH, “AA 8 HaviEd ANAE d%)
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| B 3-4 | Q@AY ETS THHYE AAHY X 2FHA
& &
7] 2 &GH4 Z %A gH(Cap-and-Trade) 4]
A 7k O] AFSEFA(COy)
v‘ﬂoﬁﬁ HiZ 2] 40% ¥ & o=
1A 15,0009 (¢4, 45, w2, 24,
A LA A A, ge Aol 4&
24 A, §9 dFuw 4% +7h
3TA x4, &2 4 g7 &4 BE g 44
1A CO, 1EY 4042
S 2THA CO, 129 10052
ojojg) Al HF = N T
3GA -
1A 95% A T, 5% Aol
& gy 24 90% F4 &, 10% A
3GA AuEg vF 7 A4
7] € vj&d o] Y(Banking) &-&
A8 =34 ¢, Y gAaEEAE 5% L gl SA4 99k, AEAZATY, 2009. 11,
pp. 55~57
A, Al o] Hies 2A47EAS He =9 Z7|o= 6t 247EA
T OJAISFERA(COyYTHE TR 1Yoy, 2HA IR E = = 830 =
OHFSHIAN.00% A% B A7) Aefolct
AR, & @2 Ag, A5, A7, ek AME, f8, AR 5 8
A E AYTE AR st o, FS o] dFS 24, S22
GF Hoprtd AL A go gtk Teht obHA S4F FEa Bl
A= S AHAY =Qo] yEX] ¢k Qlot S W FAF &
T2 7EOR AT dAHE Hujdd H|&E AEHHoR sdT= W
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, > GrHAle Z2FA| 3K Cap-and-Trade) W4]S 7|20 2 51 =7}gh
FA 2l (National Allocation Plan : NAPYDo] whel dhtsd vjEATTHS,
EUA)S oAt 2ol AstE, CDM BT ARjoflA] A% S8 v E9 AL
5]-8-5kaL Qltk o]& {8l ETS Rrof=2 Ap=o] FujEd 7E Ak
dEAES FE ol A AP 53& dojof gtk e
Ale il T8 o Ade viEsd BIAE 77

A7 AlEstaL, of 7ol <3l Fel=

Gazt SdHm gt tEAel 1o 9o §¥7IFA% AEuropean
Climate Exchange : ECX)o|t}l. o] Agas 2004 4 A|7}ar7| A & Ao
osi dHE +H HdY gvlEH A aolvh o] ECX+= @A EUA(EU
Allowance) |EE H|E35|, EUA AE/AES4A, CER AE/AESAT &2
P EE Adsta otk @4 Ak
shgala gl 1037 3elo] Fofsia 3l 3
1Al o] CCXolA A= eSS G WY 282 wol ot
o £fUoR AT kL Atk o, B Aol 2570 ofl
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3) #HAT A= T 5, WA, G2 aREAGA | YAE FEFEG | wol #=
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32) wsldl o, A, p. 65.
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|  3-5 | o 2Q HAHIEH HefiA R HefbizsH Y
AL & H&d 79 oA FE AR H] 1
ECX _
. EUA d& EUAs AE/AESA }
= 7 [e] 0 A
(European Climate (19 A% %e)) | CERs AZ/HESH EUA A9 76% AA]

Exchange, =)

EUAs A=A

Nord Pool ASA EUAs CERs A% 7] 2 EUA Aol 7% 47|

2 9o
(=24 ) EUAs ¥ CERs A%
BlueNext(Z% ) | EUAs @ CERs | EUAs 9 CERs 4% |[EUA 79 13% 27|
EEX AG Phlix-Power A&,

EUA-Spot

- A& o] 49 X
Natural Gas Spot Natural-Gas 41, EUA A9 4% A

Emission A&

(European Energy
Exchange AG, =9)

AR s, waEd AN A% ALEE, ARAFATFA FEAF Weekly, |
2009. 11, p. 39] v 2745 LA

2) "=

AA A 2A7LA BT VS A 20019 BEPA HEL
ARSIRA 17 4% o|a 7|7kl TAIE WA ghekeh W] 2744 29l
o thgol A shed, BelEUok oA F 5 u] FRE 84 F7h A
AHom SAZbs FA| Wb vl Ao HauET AGAS =
QJaheiet. oleje] =k BN o] £A7kA A7 Z2 I RGGIo|A

e PR PO & WEH TY W ANAZE AR Yk ol
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33) AR 9, w1 AL N FARLY &
pp. 2~3.

34) FAg “SEuE dAMEIAY SYIA, (2 G BeE,, dEF8aT, 17
103, 2008. 3. 8, p. 5.
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47, 'KREL AlAl5< y , 2009. 10,
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|  3-6 | n= ccx e

T T8 e
7|2 Qogupal ZTFA| gk(Cap-an-Trade) 2} AF4f "} 4] (Baseline Credit) BF4] = 3)
Ae T O AHEHELA(CO.), T HCH,), OHFSHE £(N:O),
°oT S22 53 (HFCs), &3HeHA(PFCs), S&3H8H(SF)
qeay £47l ARaad dudos Sow A
(P=71% =39 2 Fosd A40z Fof 58
7)ek E% - AA A9l wj&A(CF) A
e - 20gd AEFel HE wiEd w9 o] Y(Banking) 3-8
A A, AT St @9 9 SUA 245 Ao, AR RARE, ) Al6263, 2008. 1,
p. 38 EUiE A+A

4, W& Aol lojA F=FAIgHCap-and-Trade) W4]; Arafjw
o

A% FHSI ITks Aolth 3 AR & 4TS T L Fol )
272 ANE 51851] U] 2 Foldt oFolay s)7ro] EE] A
of SR HETNS Sty 93 Aol FolT 91 2 H Fejol

o o2 dEoRl WEH AEe} 714 Wet 52 /|20R 7 Folr

35) WA, Aty waAF A3 @ FYAF S5 g, AFezAMYEE ), A6263,
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| B 4-1] 299029 52 45% 4N Ay

o MIT, %
At
T2 2005 2006 20074 20084 2009 =g
[oa= =1
& 7] A (2 1,097,041 | 1,108,815 | 1,152,299 | 1,284,890 | 1,226,966 2.8
&7 A% 77,113 84,899 66,184 53,464 51,905 A9.4
=237 A 4,215 4,266 4,715 5,720 4,722 29
(DHAET7] A 11,179 11,101 13,414 15,264 17,199 11.4
CHAGT7] A 6,324 8,423 10,867 13,995 15,001 24.1
JIEE 67,543 75,375 58,797 57,469 62,178 A2.0
FITEE 34,063 33,011 40,212 48,750 57,400 13.9
At 173,795 146,839 194,093 234,525 241,052 8.5
AT 11,634 14,791 32,542 36,531 32,211 29.0
2 A7) 62,891 66,082 62,657 61,343 60,478 AL1.0
ZIHAAEY 132,146 142,618 108,934 150,394 116,464 A3
s E 36,194 37,346 38,547 47,495 60,820 13.9
2ottt 43,045 47,694 43,723 54,614 49,177 3.4
4 7] 12,453 11,287 11,850 10,455 10,733 A3.6
Aol Eek 9,203 9,700 11,801 8,521 7,455 AS.1
7| e 24,485 26,538 30,661 31,496 32,933 7.7
s ik 14,830 16,472 16,975 24,510 16,614 29
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EETPN 116769 | 104,524 | 117,673 | 184,142 | 153258 | 7.0%
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| B 4-4| ZQ ZOHO{QUQ ATH-ALH O[NNI MY
99 A %
59 A | 49 AB
T8 2005 | 2006 | 20074 | 20084 | 2009 SHE SHE
(20051 7)) | (20064 7]%)
21 A 3,687 | 3,629 | 3,573 | 3,385 | 3,047 A4 N5
g7 49 | 48 52 40 40 46 Al A40
g7 A% | 93 88 88 80 74 A5.6 A5.6
)77 A 42 44 42 56 39 ALS A39
2371A9) | 43 44 42 43 44 0.6 0.0
27 AR) | 22 22 18 21 20 A24 A3
HPEE 58 58 60 64 54 ALS A24
EHLER 40 38 39 42 38 Al3 0.0
o 3 A 188 191 191 175 154 A49 A6.9
A At 64 105 100 94 76 4.4 A10.2
2] | 607 679 641 612 522 A37 N84
Z14dY | 503 469 448 447 418 A4S 3.8
ZaAAY | 534 464 455 467 444 A4S ALS
g | 285 266 262 234 236 A46 A39
R 188 236 237 238 236 5.8 0.0
435 297 250 253 235 208 N85 A5.9
ol 584 495 529 416 352 A119 A10.7
7] e} 91 128 128 121 86 Al4 A124
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31
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=
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15

=
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36
13
34
20

13

31
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30

=

1,225
11
23
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254
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55
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=
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=1
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=
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78 | Zdlojele] EAE WEAA oJsutor oL |

2 fgasts FAE Holi

| B 4-7 | 72 2999 ¥5Y

Slehe

Aol S o|tt.

o

DAL NG AT

S kL %
= 20074 2008 20094 39 g4 H| 5
A3 629,505 503,499 567,303 566,769 100.0
)& 7] A () 14,688 13,398 15,569 14,552 2.6
o3& 7] A () 80,986 48,383 59,962 63,110 11.1
Z3 L7 A 5,088 4,627 4,412 4,709 0.8
287 4(2) 12,332 11,521 13,245 12,366 22
287143 7,622 9,537 10,417 9,192 1.6
jYPEE 44,299 26,002 48,732 39,678 7.0
ELES 10,734 9,543 9,740 10,006 1.8
o A 102,303 81,497 92,115 91,972 16.2
AP MY 7,105 7,777 8,850 7,911 1.4
2 107,987 76,783 84,832 89,867 15.9
71 B 52,363 46,056 49,521 49313 8.7
AR 37,766 34,375 35,214 35,785 6.3
ok 7y 36,511 35,306 36,065 35,961 6.3
227) 4,256 4,068 4382 4,235 0.7
S Ry 57,515 51,737 48,354 52,535 9.3
aE e 47,398 42,377 45,376 45,050 7.9
7| Eto1 552 512 517 527 0.1
T 2RI, ASHA 27, TeAGAFLAAE, AT E2F, e
g, g E3, 1611%%(3 B, 71, olwAl, FolF EH)

g dAF 3g8% A&, , 2010. 11

ey <3 4-8>9] 7} 4T A WAlS AFERHS B, diE71A)
7} 1824k 7V =15 AR 1 2ol P EE0] 668.7k, WP A0l
530.6k1, SH71A(R)7F 467.4kl, HB71A (DLt TB7IAL)7F 242t
9} 287.6kI2 1 F= o|Qlth



| A4% Selufer 2afoioiel wravha Ael 9 BA%% 5% #4179

| E 4-8 | 72 200129 @

of

2 AT HMR AE 2R(2007~20093)
i A

Te HAF AHEE o] M A A AR AHEE
A A 566,769 3335.0 169.9
& 7] A () 14,552 42.0 346.5
01 & 7] A () 63,110 80.7 782.4
3 2L7) A 4,709 45.7 103.1
2874 (2)) 12,366 43.0 287.6
2714 %) 9,192 19.7 4674
jPEE 39,678 59.3 668.7
EHLEE 10,006 39.7 2522
o) & A 91,972 173.3 530.6
28 A 7911 90.0 87.9
2 89,867 591.7 151.9
HEE R 49313 437.7 112.7
288 At 35,785 4553 78.6
Zajokzbay 35,961 244.0 147 4
2227 4235 237.0 17.9
<o 52,535 232.0 226.4
oL 45,050 4323 104.2

7)ol 527 111.7 4.7

H
T ZAARTIART], dERAl 23, SAFAT AR, FAT 23, £
Q T 23, SHEHEHEE, VEEE, EoldAl, Holed 23

1_701—1:[0]—! ?_]—701—
AR sEHPAR R, AR - oA, #EITdE, Ol WAG I 9% AR
2010. 11

& AHo] £2 AF= 7hdl HFVIAGR), o
AFS2 4ol "t vl &7]= shARh 4

2 o ggol ua) S0 dF gEE} B Ao® eyt



80 | 2sfololel mAE FEAA ofsurol o1 |

| B 4-9 | 7Q 2o01%9 §32-952 HAQ AI§ A%(2007~20091)
@9

TE A | ME30(ER) | 3EH =R g A
RE] 90.7 1.2 0.0 7.3 0.8 100.0
& 7] A (2]) 99.4 0.0 0. 0.0 0.6 100.0
o & 7] A () 66.3 3.7 0.0 29.0 1.0 100.0
=37 A 99.0 0.0 0.0 0.0 1.0 100.0
23 7)4(9) 99.4 0.0 0.0 0.0 0.6 100.0
23 7)1 A () 99.7 0.0 0.0 0.0 0.3 100.0
jyES 50.7 4.9 0.0 43.1 13 100.0
ZHLEE 99.0 0.0 0.0 0.0 1.0 100.0
3T 96.0 2.7 0.0 0.0 13 100.0
A A 993 0.0 0.0 0.0 0.7 100.0
BRI 99.5 0.0 0.0 0.0 0.5 100.0
7| @ E 85.7 0.0 0.0 13.4 0.9 100.0
a9 A 99.3 0.0 0.0 0.0 0.7 100.0
ot 99.4 0.0 0.0 0.0 0.6 100.0
7] 99.4 0.0 0.0 0.0 0.6 100.0
<ol e 993 0.0 0.0 0.1 0.6 100.0
a9 99.4 0.0 0.0 0.0 0.6 100.0
7]Etol ¢ 99.5 0.0 0.2 0.0 0.3 100.0
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A eraiEAss Agshe AnAtgare] diet gavlare] AEET 1
Avpol] graitabo] gt olabsbebac] A ul&S A gt o] srsit
Al Zepo] Azt

(1) A e
gelUe AL oke] 2AtA MEY S AL Yo
b AL 710l shElolof stk Jeiy obH Al gelveke )

W B0 s1Zo] ukdislo] A ke AFolth WA FYSAruerY

L pul = ™
ok A E 3 Foll UATE ORI ZHA] AL Fofoll A 4 e FAIA
ol wiEAlG 7] gl diwoll FAH= A= IPCC7F AASEAL Qe 7]+

Al Tier 1 342 A&3te] 4 ZofF vlE®a tHdE safoll stk
o, AZE oA HiFEe] 2AVEAS HiEe] AR A4 BEel o Aol

ojrtster &5 AP A (Tier 1)

Amdo] ozt 247HA wETH(kg, GHG) = AR ALH(T)) x EWEA S

whebA] Tier 1 &40 W} IPCC7F AAIRE AmdE eraujEAleet ¢
givet ouA] 7R AR A AsRIPelA AAT &TEFE Ve

2 Tojole] Ak vl Age Ane e 2.



82 | 2sfoioe] EAE TEAA ofsjutr A |

|E 4-10| A5yE HAHEYF X CO2 HIEF NZE

Tz Yz gek LATEA : .
L MRS o | amaz| TS (comze | comay
(kg/GJ) (Unit) 7 (kg/L kg) e e
91.8(Crude Oil) 20 ke 423 | 00423 0.85 0.0031 3.1
A strh 2
(Natural Gas Liquids) 17 kg 492 | 00492 | 084 0.0031 3.1
3] 1k-2 (Gasoline) 18.9 L 310 | 00310 | 059 0.0021 2.1
AELXE=O
1585 19.5 L 343 | 00343 0.67 0.0025 2.5
(Jet Kerosene)
%5-3(Other Kerosene) 19.6 L 343 0.0343 0.67 0.0025 2.5
7 9(Gas/Diesel Oil) | 202 L 354 | 00354 | 072 0.0026 2.6
5319 (Lubricant) 20.0 L 362 | 00362 | 072 0.0027 2.7
B-A | 211 L 366 | 00366 | 0.77 0.0028 2.8
=z O 3
arResidual | g o) L 381 | 00381 | 080 | 00029 2.9
Fuel Oil)
B-C | 211 L 391 | 0.0391 0.83 0.0030 3.0

A= : IPCC 7Ol e A7 8y ARaia

o, ool ARgRE 4 kS| FFE ARE vTo| wEh dEddE

MEA 4SS HEE Agste] CO, WEWS ATt

sfebe glek. £3] 200899 Aol AAH 1h7t Ao o3
ofgfo] HASIHA FAo| Hls| fRAEC] B3 FolSUck 34
_]

CO; Hl&H2 oF 1730t COE/yeargl Ao 2 HAE
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1,800,000
1,700,000 0\

1,600,000

1,500,000 \ Pad
1,400,000 \v/

1,300,000

€O, £ fyear

1,200,000

20074 20084 20084

—— o7t co2 HEEE 1,702,194 1,361,983 1,536,409

s eESdE, AAA

| 3@ 4-1] Q@jue ZooM A CO, BiEY 70|

2) 452 WS

AFEE= gAY Co, HiEFol 7F8 =4 vebeten, sy
7|k i W(‘“)—J &% e 433 =7 Ytk 1, dig 7] 4]
(ﬂ) SHT71IA, TB7IA, 7] 52 Cop MiEHS AHAez 92 A

H/HE_]OJ]_‘,]‘



84 | Zshofqje] EAE LEAA ofeiurer 6

[E 4-11] 2901 P52 CO, HiET oY
‘i}-ﬂ . COE
=R 20074 2008 2009 39 g
21 1,702,194 1,361,983 1,536,409 1,533,528
o3 7] A (2)) 39,658 36,175 42,036 39,290
o3 7] A () 219,415 131,908 163,668 171,663
=27 A 13,738 12,493 11,912 12,714
Z37)4(2) 33,296 31,107 35,762 33,388
23 7) 4 (%) 20,579 25,750 28,126 24,818
fEPES 120,832 71,090 133,455 108,459
EHLEE 28,982 25,766 26,298 27,015
R 275,705 219,259 248,558 247,841
A A 19,184 20,998 23,895 21,359
2Lt 291,565 207,314 229,046 242,642
UGE L 142,439 125,504 134,897 134,280
R IR 101,968 92,813 95,078 96,620
e obzpuy 98,580 95,326 97,376 97,094
227 11,491 10,984 11,831 11,435
<ol gt 155,300 139,697 130,560 141,852
2o 127,975 114,418 122,515 121,636
7| ol ¢ 1,489 1,382 1,396 1,422
F 0 2ARIAR], AEHA 2R, AR A, A 2 L), SN
%7&‘%}, g EZZ, LB T, EEY, FoluA, Fojgd X3

R

AAA




| Al 47 Selutet 2aoiqlo] ehaulz Alel 3 ehazk

% A0 hEga cha TR PAS ATk 5, Tejdsolu TajA)
Q0] 9ol Akl uls) Arin] AEI} B, CO, WEE ATiA

2 ol ohi S oludtka ¥ 4 gick

2 g CO, W& AArgE Co, HH%%‘:
= 20079 | 20084 | 20099 | 2007¢ | 20084 20094
o3 7] A (2)) 991.4 904.4 913.8 0.03 0.03 0.03
) & 7] A () 24934 | 16488 | 22117 3.32 247 3.15
Ea L7 A 327.1 223.1 305.4 291 2.18 2.52
237 7(9]) 792.8 7234 812.8 2.48 2.04 2.08
28 7] A %) 1,1433 | 12262 | 14063 1.89 1.84 1.87
jyPES 2,013.9 | 1,108 | 24714 2.06 1.24 2.15
EILER 743.1 613.5 692.1 0.72 0.53 0.46
tﬂ%‘ﬁ% 1,443.5 1,252.9 1,614.0 1.42 0.93 1.03
Rk 191.8 2234 3144 0.59 0.57 0.74
a7 4549 338.7 438.8 4.65 3.38 3.79
7| A 3179 280.8 3227 131 0.83 1.16
oA 224.1 198.7 214.1 2.65 1.95 1.56
2okt 376.3 407.4 412.6 2.25 1.75 1.98
27 485 46.1 50.1 0.97 1.05 1.10
e ok 613.8 594.5 627.7 3.66 3.49 3.23
dajds 241.9 275.0 348.1 7.54 4.67 7.37
F 0 FAASIAE, AETA EF), TR, A ?a?}), S N ARG s
?_701—1:101-, ].70]—1101- :,L_zﬂ— OHEHF(:LOHEHF 7]1:,].5%1—’ _5_011:}1] %HE]- \*2;;1—
AR B ER, Wéii‘ﬂ oA BAA 010““4%741, s3], AAA
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W77k e S ATk B dol SRS WAks 24718 B
3 A7k 24 dolHE o gatth ANl /TR et H|
4719 ZEHE o|gdte] HolHE ALHom ZAHh
2T WA SalEeS S5 $iske] AUt Ao A

5ol A7 e3HRE Algo] AR ol E SAg% Adrdlzle

N
[>
ﬂJlﬂJ
_}L
JIN'
0_u

FFEEE oY dolEE A shae] wHe] utet Qo] 1HEA
2 7HE 5
2147

[1% 4-5] 5% BN HOH 2N 28
Shgl, Yukoldel A Alute] =Zol FAwE fue] ZAo| ofele
Aol WEEE shae] g olgstel 2 24 g & WEgom
b S glth e FelWs] SIsA w7 7kATE ek e 2o
2HE 950 WAL T 4 otk A% WHoRNE AL 0§
3 w7177t AES Balshs RS 4T o5 AFe) WA F3



| A 4% Seluet Zaoiole] ehawhs

o

=0 e F=Hol A

24 A, 2AME w7) kA of
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BAHE

A

(kg) = ©t28l & A1 5= (0.249kg CO2/ L) X

=%

i

CO2&N
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90 | Zsfolofel EAE BEAA ofsyulet A |
COREMNZEE (kg) = 2 (Z8 71719 CO2%k (%) % 1.293/100
(547171 CHAZX (ppm.) < 1.293/1000000)
olAde] AE A AL 165cmo|H, AE WAL 0.021m’o|H, dEES A}
£ 717k e] HE7 3misEhE, o7 7k G 0.064m7 /s 2 AP E
now, S rRY SHE doly 42 54 oAt fholng %@7&
S Fof Folof g
<Y 4-6>2 AR SHE Fh= o8-8 vehd 1efszolw, 15A|RE 204
7HA1E] CO, HiE BHl= o2 &l osdhz ol sAlel yehd sigo]m, 204
B 04X 7FA] ] COME BH= ool =2Fste] 29T GAlof| Uehh=
el o]rt. o] % 04A|FE 05A|7FA1 9] Sl ool A ¢S off Y=
COMl= Fefjo|tt
CO2(%) = C02(%)0~20
M P M~ M~ M~ LU i an n o Mmoo o oo Mmoo
R R B = L B R s B
T oof O ™ W oM N0 oo W 00N o
o = M mMmomMmNO A O = MmN W o s Mmoot
@ S S MRS o R M oS 0
A A A A A A NN NN OO O OO OO0
|13 4-6| AN ZFEH CO, 2T
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0.97%
6.10%
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[e]
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(1) ikt =24

AR ol Xeeh B, ol HAULE)Y AARHHSE
F(X1) 23 ShE, ol ofze] A4 Alelollis TRt 2 A7 EAIC

X,
HX)=rX|1-— (1)
9 Mol KE T AR 250 F7)7} Aoz 2 4 Ak 8
52 (carrying capacity)©] Ao A 2] Ho) AAFL Eojul, v ALY X

7b 0ol 77ke o] 18 A -E(intrinsic growth rate)S o|u|3t) o &
o8] ojmekFol oJsf AJzte] Aol wel AYALo] MItHER o
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Y, = Y(E)=aF, ~bE} 0)

e

Yasy

Y, e

MEY

=F[E
. (2
0 Eer Eusr Eoa £

| J@ 4-7 | gz oyl 2o Ay

(2) Hdh AAE of2ke] A

2)d) BAH o} =) Maximum Economic Yield : MEY)& A% o]eje]
A7k B AHA O] A S ofn]stul, Kol golAo] of T (E)
MEYol] 719he & A2 32 o S eA G (Bur) & E7FTh 4AAA 8ol A
MEY: o}2]icelsaio] up2 §hu] 8 AMO) T 34 3 AMR) o] wh}
L HolAo] AESS Thel7|n], o A& A ofHwe L By 7} Hrh

A A1HS A, o) SEo G2 AU X457}

SAFE S (sustainable yield function) Y+ 3-21(10)2} o] Hw g o] Al&-
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o

o g AL 4 Utk
Y=aE—bE* (10)

ofelcelB)el oal 13w MSYOlH o3

(Ewsv) = == & 33, sid 235 o]-&3to] MSY oA 2] ol (Yusy)=

E3E AETkul Zojt ojslofslaa2 228k w), F2)(10)

oA aQ} b{ES F AW (ordinary least-squares regression) &2 L&k 4= ¢t}

= 240 o] &H AR ZH(TC)= AL ofEl=f AA = U
on), ofgelge FA(N} To| HHT 4 AUtk

TC=cFE (11)
9] Aol A H9IHIS(0F ofuldich Aol Bt 2o HH A0S &

ojRul gL MEFoR rojgoan T & it TA10T (1)E
o|-&slof ALlstd, FA|F o= FA(12)3) Eo] AT
C ckF c

A prm— p— prm—
¢ Y @wE-bE* a—bE

ER, FA(10)S of&=HE)o| dish et vy gol xdY

A1) AE FA12)9) ofSwmelo] thelstel thal AkkstE Zol
PH] $AC)S that o] el 4 9lck
C C C

AC= = = 14
a=bE g platvVE—awv)/2n  {laxVE—aY)/2} (9
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£, FADA A3 oL dYstel ARE wET T A
=7l dis nlEgtth & FA(15)3 do] #dT 4 Utk

g .ot Va2 —4bY
ce ————
d1C 2
MC= < (15)
ay dy @ —4bY
R34 o= Z(Edvards) ol AHET MHUSE o] 8T 4 Y
Y FAAOT Zo] AL FEHUSE ohi, 25S BYULE S wb
3 @eolct
P=o,—oY

(16)

ol == Ftu| &, AMNEA, 2= MSYQF Buwsy,
MEY &} Evey, 7iWo]7dol A 2] o=

(Yo 7t o] 311 2l(Eo ) & H] L34
F851 AHgEH<1Y 48>

W= 6_]"15‘ Eﬂ
2).

2
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| A4 gelviet 2eoige shavha Al 0 sha% 3% ¥4 | 99

TFAHOZ AR, A A &7HsAHMSY) Sol A Yusy o Busy s
FA10E ojeE)e] 3l vEstE 242 AT (189)2 Zol ek

a
MSY= (17)
a
Eysy = B (18)
MEY %} Evpye= SAHEH 854d0] vhits HMR=MC)o A =&5

_dTR _ d|plaE—bE?)]
MR= 15~ dE (15)
_dTC_ d(cE)
MC= "~ aE
~MR= MC

oft
rlo
)
EY
e
oo
;]
s
i)
o
fo
1
r>~
o
2

AMupoiabol A o) Atzarat of3eg
L H(TR=TO)N A AA ], FA20)7 Zo] Fejd 4= e

TR=pYV=plaE—bE?) (20)
TC=cF
~TR=TC

2) 24 tid ¥ ciolE

(1) 24 ddols A4

4 "ol de AAsH] AR 7Iee R ofdFy A Age 2
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100 | 28loleie] EAE LA ofsjulet o7 |

a3k AARstl dolg e 7hg ofx

flo
s
o
ol
o,
2
=
2
3
2
o
N
1
1o

e =
g A F LA 7 1507 A HAF
o] &z 239,464 207,938 151,839 68,049 31,069
|F A7yl Ea=tikl 27 7FA ] R
ol g 24,101 20,032 18,589 16,541 14,996

ARAZ R AR R EE http://www . fips.go.kr/main.jsp.

SR, AALSH dlolele] g olel A TAC HhiolFold @
A FAHOR AURI} ol FOR ThE ofFo] Hls| Hlolg o]
ol glek. wfebd 2744 712 FEAE 0TS IFololth dhukst
TFoll TAC thgolF oAl o|§7bs HRAT] WE SthA HoA]
B 8o S oo, FACl AT oBozA F2 dEAY
ool o3 ol2lE|a glo] PhAFAFol Bl A Tabu, oj2leF 9104
= 3918 sk glo] ATtiAoR HFsttn & 4 917 ujRelch

T

ofN




| Al 4% Selueh Zafiolqlel ghauls Ael 9l ghazhs: sk 24| 101

2) ALF 4 o IF

V5olo] A A AYuke 1990t ZubEE 1996 71A] 1684t
2 Z7kstn7t 200297HA] fashe e ERAh ths] 20031 o
HE= AhEFe] 2k 7187 AlAste] 2008doll= 1208t & o =
= FHE Hola Stk

2,000,000

1,500,000

1,000,000
500,000 | |
Q
N
D

N

HF(E)

I

o

$»
§
P

AR AR YR

| 2% 4-9 | 150 AL 57 NAUTF

TE0]= 2009 A 109 9549E 0= Sogtal dul HolY F
ero]l Al HiR = wE ofFolth ilFol] oA 1990d 9%t 2,775F
OS2 109 Eof 3 wA= ojger AlAsitr) 1996 d o 384 6,877 =2 =

3435 ZAsHE 2000 o]E 2= wiy 154k
UL} 20099 HA aLFo] ofFEES oF 105k
9,459E 0 7 ufQ ZFASH Arejolth<1d 4-10>2FX%).

2
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450,000

400,000
350,000
300,000

W 250,000

o

ol L

& 200,000
150,000
100,000

50,000

1996 1999

o

2002 2005 2008

g (http://www.fips.go.kr/main.jsp)
oI AY(1990-2009)

Sol= 2008 AA HHF A ol 27t o2

o] A o272 88%

s AAskAL Qlew, ARl 8.2%, 2FAALeId 1.7%, 71E 1.3%,
SAolR] 0.6%, AAWeIS 04% o= BAH Ik
| B 4-76 | 150 ofge ofgzy 314
9y E %
e 1990 1996 2002 2008
- A | vF | B | v | A | bF | AAE | HE
A 97,227 | 100.0 | 415,003 | 100.0 | 141,751 | 100.0 | 187,240 | 100.0
o & A 92,7175 954 | 386,877 | 93.2 | 126,519 | 89.3 | 164,375 | 87.8
A 668 0.7 2,111 0.5 3,663 2.6 1,061 0.6
A 1,749 1.8 1,735 0.4 2,732 1.9 15,312 8.2
Ry 1,101 1.1 8,185 2.0 982 0.7 3,242 1.7
A1 423 0.4 12,544 3.0 6,402 4.5 674 0.4
oL 276 0.3 2,023 0.5 260 0.2 195 0.1
dh= 235 0.2 1,528 0.4 1,193 0.8 2,381 1.3
AR FUSAAER AP B (http:/www.fips.go.kr/main.jsp)
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3
71903 Aol ofelege sjut At ME &
Hl, olA2 F o] tidelFel asel % WA Aol
olftell &3t7] wiitolct. ARk 1990 ol 219~477E Eo] o] EH Ho]
20000 SojAl= 109k & i7bA] hashalekz 2008\ ol BhA] 209 =
2 5= whd, A oZFA2 o7t e JFOR ANl A
SHIE Holil gl

&9 Wut oFF B SHE ATET, o2 1990d ] =1t 4,000~

L 4%k 8,000~9%F 1L000ETHE F7stich o] AL

29 Tl e, ol digst Wt} Sof rlQleth Eil B
Bt A TR o7HEe dFOR % il Qleh(<3E
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ar | e | 9% | emaa | wh oS
- T AS | @Y | (9 | a9
1990 48 358,993 113,174,253 315 7,479 2,357,197
1991 48 191,815 132,152,478 689 3,996 2,753,177
1992 48 212,475 147,368,030 694 4,427 3,070,167
1993 48 283,577 174,291,816 615 5,908 3,631,080
1994 48 310,967 158,553,143 510 6,478 3,303,190
1995 47 227,995 165,187,707 725 4,851 3,514,632
1996 42 453,337 189,655,776 418 10,794 4,515,614
1997 42 184,789 134,967,556 730 4,400 3,213,513
1998 37 205,037 206,412,905 1,007 5,542 5,578,727
1999 37 229,927 182,454,217 794 6,214 4,931,195
2000 35 179,988 179,256,114 996 5,143 5,121,603
2001 31 231,821 215,335,207 929 7,478 6,946,297
2002 31 181,849 209,066,280 1,150 5,866 6,744,074
2003 33 158,662 192,929,172 1,216 4,808 5,846,339
2004 32 220,004 280,617,407 1,276 6,875 8,769,294
2005 32 173,795 206,283,916 1,187 5,431 6,446,372
2006 28 146,839 186,256,250 1,268 5,244 6,652,009
2007 28 194,093 222,199,567 1,145 6,932 7,935,699
2008 26 234,525 264,668,939 1,129 9,020 10,179,575

AR YRR fQAEAN LY, AT A

150l dArd o]k v HH, 1990 0] 26.8% S XA F oL} A
£z o7 Z715ke] 2004F 0= 79.9% S 7125 o] % 2006 ofl= o] 3]
F ARE0l 63.9%7HA] HASHAARE HE Fo] thA] F7hske] 2008 ol =
70.1% 5 YeRHL Qlek i@ Aol d o] o g g Au i, 150

elefo] #2006 9] 3479 /kg& Al 2lehals 3] S7Fste] 2009E
A 1,611 9/kgS LFERHAL Qleh 200755 20081 Abe]efl 1,100~1,200¥/kg
S FAHE wujzAo] 2009 ol g Qlsto] tha THAtS A
o] LehbaL it

2

il
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106 | Zeioloje] mAE TEXR ofsutol o7 |

dole diAZ 70% &l UAAT FFdetz A%t FA7E FFoluA

20043 FE = 40% = oA

| B 4-18 | CIENFA AN ATAEZH G

: A 9) AR E | AF RE]
¥z
7 $E (%) (d) (1)
1990 2,847 258 78.4 16 89
1992 3,459 317 79.1 16 84
1994 4,168 360 78.9 16 81
1996 4,998 360 46.0 22 78
1998 5,641 242 74.8 17 73
2000 6,208 371 71.3 17 72
2002 6,311 439 73.6 19 80
2004 5,739 7,049 31.1 21 77
2006 7,141 2,854 43.7 20 74
2007 7,460 2,927 445 20 71
2008 7,537 3,365 442 21 71

As : SUEYE, ol ARYRAET, 7 A

ofgi e A|&HQ] FhEAE Holn gzt 1990de] 89Tl d
Aol 40]4 ofste] @RFom LuLAl 1Ho] 7raElwA 19906 T 2e] 70
S27hA) Zhastart B, S Ageldle] folut v ge Auuu, 4
of gm0l 19904 o] 5 Avbael Z7HAE Holtkrh 2006 1o Tk tere

b Z71sko] 20089 el H 19| ofgisele 71 Sakn qlrk 13

§2 19909 o|F Frket St glo] A% F7HE Holw giek
ofgiul gl FAM HgL Awuu, Amuler Yol AAFH: HFol
FEAQ|, F 7 HlgRAT} ol gu gl 41-51%F A5k et of
Z o] AASHE MBS oRb AAS v, FAT A 5O dure

220089 HAEH] H|FL 1990W Q] v o]AFow Z7bE|giT)

S
2 Hob
>

ol

2
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| B 4-19 | QENTOYO ojg40 b8
o] ek 9 9%
e JqE

B2 | ag | @A | 92 |9zuz| 9= |dzwz | 29 | g
1990 2,317 2,447 894 36.53 326 13.32 207 1,007
1992 3,164 3,141 959 30.53 366 11.65 254 1,562
1994 3,572 3,698 1,041 28.15 486 13.14 282 1,889
1996 4,417 4,226 1,401 33.15 566 13.39 316 1,943
1998 5,347 4,902 1,436 29.29 780 15.91 526 2,160
2000 5,867 5,402 1,654 30.62 878 16.25 503 2,367
2002 6,441 5,810 1,876 32.29 1,062 18.28 319 2,553
2004 10,651 8,431 2,155 25.56 1,558 18.48 1,315 3,403
2006 8,375 8,173 2,290 28.02 2,010 24.59 810 3,063
2007 8,912 8,378 2,372 28.31 2,023 24.15 734 3,249
2008 11,487 10,125 2,490 24.59 2,739 27.05 802 4,094

AR s PTG, AYEIRAEL 7 A=

@

HE=Y

WEolE 2 ofFett HhyAweldd g AL Awnd o
e

l

Az, ol Heu], 7lgt o PRI 2
M 0)S B B 5 glom, welney uge PG ofgulge oy

3 = AR IO wEH 20073 ] g Ao
%ﬂl(l%)%* At T oAAHIES 839 7,7979 o= UEhElt
Foldd A FEAe &

£
N
2
I-N
oHﬂ
4>
i
in |
ol
ok
£
r (
[
<t
=)
oo
o
:“.:
ri

39) B9 g = Fu

b FegL Al AA F ol ¢y
§< 9ujate, wlg L

o %
02 r_V'L
, o
H

o

fijo
i



108 | Zefojole] mAE TEAA ofehuror o |

(ol By

|E 4-20] HgaTAie 5 o2u g, ¥YNL, YFY Hg U
o F oleug Y35 oy vlg
° (2 4 (3) (2 4
2000 189,074,970 9,318 20,291
2001 189,774,529 11,121 17,065
2002 181,972,418 9,585 18,986
2003 221,278,299 8,023 27,581
2004 264,689,024 8,255 32,064
2005 259,917,440 8,532 30,463
2006 228,831,260 7,344 31,157
2007 234,583,160 7,344 31,940

2 2006~20079 9] oF3IgTL HAjste] diEighe® 2004~20051 O]
TR ol FY FUSSE 7 F oA 2006132 200799

Aol Aol A9 LEAY FLHErS o35l Ao| ohet thop
3 olF2 7ol ofFsy] wjEe] mEolo] thit ofIu g A& 913
A AR % o3 F wEoj7h AASHe HFE wejste] BAs
ofof qhth. WEoJ] A hFAFOIY ol FW oM F L < 421>of U
et elrt
| B 4-21| 4309099 o5 oz 14
F9 & %
+& 2005 2006 2007
% o} &% H| 5 o g% Bl ol g% Bl
s 127,983 73.64 93,787 63.87 138,086 71.14
7§ 0] 20,831 11.99 17,815 12.13 9,566 493
A o2 173,795 100.00 146,839 100.00 194,093 100.00




| A4 geldet Zolofgiel sravha Al R §a%% 4% 24| 109

o = =
22720F 4,000 02 HAEQJH<E 4-22>2F).

| & 4-22 | 1599 ¥YT 4§

RO
A= 159 74 0]
2005 22,433 3,651
2006 19,900 3,780
2007 22,724 1,574
3IMd B 21,686 3,002

3) 24 Zn

(1) stepolg 2%

Zolxl ARE o|§3to] o2 WS BT A} <k 42357 2L
Setu|EE5e 245kt LA H o oFFLm oA aghe 57.35235, b
Zr2 0.0038952 A EYTh =, Y=57.35235E—0.003895E".

el o) oj2lE mEole] ¢l =y B ALY &

AU G F FYSE LT, 1 Aol fFAY F
-

O{
oll'l
)
N
-~
Wi
2
)
ol
S

[e)
So]o] oFaiet H]8(c) oF 21,686 YO = Vel &, 7C=21,686E0|c}
X = g 0Fko] 1343251, o 13ES



110 | 2sf01gle] AE TEAA| ofsiufor oi |

0.00256°0] ==%%tt &, P=1,343.251—0.00256 Yo|t}.

| B 4-23 | 23242 9ot LA0E 5737

7 F4%
a 21.77195
b 0.00056
c 21,686

a0 1,343.251

al 0.00256

(2) EN[EY, EMSY, EOAQ’] H]ﬂ_\ﬁr__é:‘]

Srol A B4 el T4, WA S TS, £aT4T ol8ate] MSY
9]— EMSY, MEYQI’ EMEy, Huol'oi’_g'oﬂ/‘ich /?_}__%(YOA)B} Oigia(EOA) = &]/\] &
ANl ABITHYS), oJB k= (E) HalEAd o UATH<ILH 4-12>3=).



| Az geluiet Zafoleiel shavhs Al % Srazs o3 24| 111

T (fon)
TR
T

(¥, o) 211106

(Yymy) 194,375 Tt

(I’DA) 170,790
TR
0 5,289 FiE62 10579 E(O]:D]' i
(EB'IEY) (E-‘M.SY) (£1OA)
AR
MR| mr AR
AC, MC

0 E MEY EM}!{\ E 24 \{

[J8 4-12] 1599 ANojdL 2 ofUFo AT

<Y 4-12>004 & 5 Qs AA™ MSYoA 9] o &g (=Yusy)> 21T
1,106 =0 v, oju] o] o8]l B(Eysy) 7,362% Y2 EAE QI E3L MEY
o ] ABTH=Ymey)= 19%F 4378EF 0|0, EveyE= 528002 LpERGTE
kol Ao A 9] MSY(=Yoa)= 175F 790E0]| Eoa= 19F 57907} B35
At



112 | 2sfoede] mAE LEAA ofeiutot o |

(3) Evev, Euvsy, EoaollA9] stAaulE&sf B4

OIS of2jshs B F2 o §E: AT COMEHS < 424>
oA B Hhel o] o} SRR 091~176C0 kg2 A4 4 e,

| B 4-24| UMy CObiET vy
@ E kg, COykg

dl= A COMET A CoME
20054 273,778 1.58
20064 258,921 1.76
20074 269,283 139
2008 214,516 0.91

A8 FE5EE WEARE, 2009. 1

asole] g o
o] & eko]| 2005 5]
L9 aFo] oo

3122 15,920kg(2000~2005E H)o= H
008717 o] AAFFG COM S 15}

2
£ YT CoiEEE 5T 4 UTh<E 4-25>

27,
| B 4-25 | 150 YT o¥FO| L2 COHzT
9] : COykg

AL AT COMEF ojgFo] W COMiEF
20054 1.58 25,153.6
20064 1.76 28,019.2
20074 1.39 22,128.8
2008 0.91 14,487.2
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919 A5 ©]-&5to] Emey, Ewsy, Eoa©ll A 9] COMHES 418 W
<3 4-26>3} o] A2 4 QU 20057 200813 7HA] 41370 Hatg 7]
o2 AuE u), CoMjEFol A W2 22 WFoldolAe] EOAR 29
3,746 6,291COx/kg= YUEFHOH, TF20 2 Eysyoll A 19 6,525%F 327CO,/
kgo] HZE AL, Emeyoll A= 19 18739 3,146C0x/kg S 2 7HAF A2 CO &
HiEshs Aoz 4= & Mol s F28% 98 oj=2g
o2 oA Aol W2 vl oS A2 vjaazel & u
Efubal Ql&2 Holal Qlok WhH, BupvollA= AAIAQ o285 e
24 ol=tisHERt ofyzt 8%t UA A2 AloFFe 24 COyH|
ST HaA7le adE BASAL vk 53], Yo" Eoadt Eusyoll A <]
CO M & Emevoll A9 COMERFET 2h2p oF 2uf], 14 wi7[=f @2 CO,

2 WiEsa gt A0 ekt

N

o

o

)

filo

| B 4-26 | Ewmev, Ewmsv, EonQINS YT COMIET
9] : COykg

i EMEY EMSY EOA

2005 133,048,490 185,174,125 266,096,979
2006 148,205,912 206,269,912 296,411,825
2007 117,048,988 162,906,351 234,097,975
2008 76,629,193 106,650,920 153,258,387
Bt 118,733,146 165,250,327 237,466,291

Hu

E3h 20099 ' 7]E 082 A AA S ARk oF 879 ES
Ag o] 1,4379 Gefof] Gaf oF 16.5E2/E2] 7HA0] FAHHIL QU o
71202 20109 109 A 1,133/ 89 &S H83sto] COMEHS
LS AA 0T BABHA, Eyeyoll A= 2291 2,0009F 9, Evsyoll A= 30
] 9,0005F ¢, EoxollA+= 449 9] Rtami&dS FAA5HA Hoth =, Ewey

= =2

—_—

il

.




114 | Zafolgle] EAE REAA ofsfulol A7

hud

Al =, Ewsyra=E k= oF 89 7,000

-%]__04 l:l]_g.;d 71—% S}

& 4= A "k

FEo 2 g drdojdeto] of g
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