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Eecutive Summaﬁ

Fisheries Impact Analysis and Response Measures

as a Preparation for the International Climate Agreement

m “Climate Change” emerged as the top priority on the interna—
tional agenda.

O Since IPCC (Inter-governmental Panel on Climate Change) announced its as-

sessment reports on climate change, most nations began to importantly address

the issue.

O Korea ratified the Kyoto Protocol in 2002. As a result, Korea is likely to be
required to cut green house gas emissiond from the second implementation

phase of the Protocol (2013~2017).

O The fisheries industry will be affected directly and indirectly, if Korea imple-
ments its emission target. Therefore, it is necessary to analyze possible ram-
ifications of the international climate regime and to come up with appropriate

résponse measures.

® Fffects of climate change and global warming

O Global warming refers to the rise in global surface temperature. It resulted in
the sea level rise and continuing retreat of glaciers. Over the past 100 years,
sea level rose 10~20cm. “Climate refugees” from sea level rise and other detri-

mental changes are likely to happen.

O Global warming affected Korea as well. The sea surface temperature rose 0.
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9°C over the past 38 years. Dominance of the warm current and sea level rise

affected fish catches, distribution of fishes and their biological characteristics.

® Responsive measures in the agricultural industry (Korea and
other major countries)
O Global major economies have been trying to seize economic opportunities gen-
erated from climate change.
O For example, the Korean agricultural industry prepared action plans such as
the “establishment of sustainable agricultural system”, “the 4th comprehensive

plan to respond to climate change” and “ways to utilize the Kyoto

mechanism.”

® Analysis on the greenhouse gas emission in the fisheries in—
dustry
O Analysis method: Under the IPCC 2006 guidelines, the fisheries industry is

subject to Tier 1 which applies the basic emission factor for COs.

O Results: CO, emission from the fisheries industry in 2008 stood at 312 million
tCOy/year. This is 0.5% out of the total CO, emissions (590 million tCO,/year)
of Korea in 2005.

® Analysis on the economic effects of a carbon tax in the fish—
eries industry

O A carbon tax is levied on carbon dioxide emissions. It has been introduced

in countries determined to cut greenhouse gas emissions such as Sweden,

Denmark, the UK and Japan.

O If carbon tax is implemented in the costal fishing industry, a carbon tax with

the penalty of 30,000 won, 50,000 won and 100,000 won are expected to cut
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CO, emissions by 2.7%, 4.5% and 9.0% respectively.( from the emission
standards in 2007)

B Responsive measures in the fisheries industry to climate
change
O “The Comprehensive Response Measures to Climate Change” should include
plans for fisheries industry.

- “The 4th Comprehensive Response Measures to Climate Change” included
measures for the agricultural industry and other industries. This is a part of
national efforts to prepare for mandatory reduction of carbon emissions in
the future. However, the fisheries industry is excluded from the plan. Only
parts of the industry, including the National Fisheries Research and
Development Institute, are covered by the plan.

- More efforts are needed to extend “the Sth Comprehensive Response

Measures to Climate Change” to include the fisheries industry.

O Similar responsive measures in the fisheries industry should be in place.

- However, the low carbon fisheries production system and green growth strat-
egies take time to be built.

- In order to be more effective and plausible, the measures need to be prepared
in three phrases such as the basic foundation stage (2010~2012), utilization
stage (2013~2017) and settlement stage (2018~2020). Detailed and possible
plans should be prepared with the focus on three goals, such as “greenhouse

”» 13

gas emission cut,” “greenhouse gas absorption” and “global warming

adaptation.”

O The greenhouse gas inventory of the fisheries industry needs to be prepared.
At the same time, more technologies should be developed for the better use

of energy sources.



IV | 7)Essrer ol ohel, ofe] .22 3 7t 9 ot |

- Tier 1 under the IPCC guidelines is currently used to estimate greenhouse
gas emissions in the fisheries industry. Korea’s own emission factors need
to be developed to precisely calculate carbon dioxide emissions.

- Carbon emissions in the fisheries industry are expected to remain at the same
level in the future. Emissions can be cut additionally by introducing ad-
vanced technology to utilize energy sources. Therefore, Korea should secure

enough room for further reduction by developing relevant technologies.

O Research and technology development should be systematically pursued. More
efforts should be made for “adaptation measures.”
- For more systemic research and development, research areas need to be div-

RT3

ided in the following three: “fisheries impact analysis,” “the establishment
of responsive system for climate change” and “research to explore green
growth engine”

- Adaptation measures are irrelevant to the mandatory reduction of greenhouse
gases. However, these measures are necessary since global warming directly

affect fisheries production and the fisheries ecosystem.

O Korea needs to actively participate in climate negotiations at home and abroad
with more strengthened PR efforts.

- In order to raise Korea’s voice at the international climate meetings, the
Ministry for Food, Agriculture, Forestry and Fisheries should have experts
in the fisheries field. A pool of experts needs to be built. Relevant organ-
izations should share the role.

- Global warming tops the domestic and international agendas. Therefore, those
in the fisheries industry as well as the government should recognize the im-

portance of reducing greenhouse gases.
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| B 2-5]| iz M2 321

- ) 13 o]%)7]7}(2008~2012) -
3B a3y 7)E = 38 aw o] ¥(banking) T
WEAA 35}9] annex B - _
any | ELEA UL BE 98 HE 8
cor | AAMEAACOME | gael Aol whe CERE | ol e
=3} credit T = SEEe] 1% 2.5%
FFolan Ade Fot e oo Pl e
ERU credit e fS 2.5%
Aoz Iy
annex B =+7}¢] LULUCF
RUM | MR T TR | e A wame | ol e
= 54 Sz A
Z : AAU(Assigned Amount Unit, Srgul&H) « B&A 1 277 B Ao A% 7

% mato] uiel Aol YT o418 Y
CER(Certified Emission Reduction, 3-18|& 74%) : REJAA 12z w2} CDM A}
4o FAP ot BYEE LALA 45
ERU(Emission Reduction Unit, SZH|&H) : AEQHA 60 wa}l ]I AFYS A3}
of wel WAEL LAtA PE
RUM(Removal Unit, AATS]) 1 EX] o]-§, EX| o]-§ HA 9 2AF(LULUCF) ¢
AT AT Gk

At& : UNFCCC, The Marrakesh Accords and Marrakesh Declaration, 2001.
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o 7t % AL WS
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o 3 ALH FoE HAOR wEEARA AMAY 4 A1(2003~2004)

BE | o gzasty By ERAGAE 2000060 REBAGAE AW
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237111?:_}%1]11] A2 E’-EQVJH 12z0f 4" Aoz Ax=el Ax

ANEAA T 7R SULoA) FHE e I7HU7IK
Designated National Authority : DNA)Q} UNFCCC 3slofA4] CDM - A,
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DOE) A7 COPMOPo] 79} 52 Aghs fsh= P31 219](CDM
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No B of

1 of| 1] 2] Ak ¢ Energy Industries(renewable/Non-renewable sources)
2 oy AL F Energy distribution

3 SUISRY —’,\—9._ Energy demand

4 Az Manufacturing Industries

5 Q}fi}/&?j Chemical Industries

6 AA Construction

7 S Transport

8 TAS= Mining. Mineral production

9 =439 Metal prduction

10 AR ZEEQ 24 & Fugitive emission from fuels(solid, oil and gas)
1 s 2 Aster s, 6&5313 Fugitiv eemission from production And consumption of

A A/ 4| halocarbons And sulphur hexafluoride

12 LA Solvents use
13 718 FHF L A Waste handling and disposal
14 zg 9 zhzg Afforestation and reforestation
15 =9 Agriculture

A7 7133} T H AL E Ao E(www.gihoo.or.kr)
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%917]94DNA) <13 24| 821 CDM 21571 THDOE)2] ety 2l
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HE S S AAk Tk
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Change Technology Program : CCTP40)) &e|2 53 ¥|stal Qlth
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| B 4-1] 9212t ojpA|2l z0]
g9 A, E vk, %

+ &2 20004 20034 20054 2006 20074 E?ﬁg

==

Rl 95,890 93,257 90,735 86,113 85,627 Al.6

sk A B4 | 923,098.97 | 754,439.66 | 700,810.03 | 673,719.29 | 663,368.71 A4.6
ubg 4 | 13,597,179 | 17,094,036 | 15,400,353 | 14,388,063 | 14,352,851 0.8

RS Eas 89,294 88,521 87,554 83,358 82,796 Al.l

il E4 | 917,962.98 | 750,763.42 | 697,956.28 | 671,299.40 | 661,519.02 N4.6
ul 4> | 13,597,179 | 17,094,036 | 15,400,353 | 14,387,995 | 14,352,601 0.8

o o A4 6,596 4,736 3,181 2,755 2,831 All4

e Eg 5,135.99 3,676.24 2,853.75 2,419.89 2,349.69 A10.6
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off
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88 | 7lwuisrer ol chel, ole] #2el 3 W7t 3 cheHet|

99l : %, £ e
. & A seA 25
—‘L_ - = =
A5 | B4 | ws | A% | 22 | wEs (3| 24

s A 85,627 | 663,868.71 | 14,352,851 | 82,796 | 661,519.02 | 14,352,601 | 2,831 | 2,349.69

ooto] Q] | 59,527 | 146247.67 | 9,554,037 | 57,843 | 144,701.06 | 9,554,037 | 1,684 | 1,546.61

2 | 3573 | 16226412 | 1975849 | 3,573 | 16226412 | 1,975,849 - -

Aoy 470 249,951.92 746,732 470 249,951.92 746,732 - -

kAol | 16352 | 2522599 1,392,276 | 16,117 | 25,004.88 1,392,276 | 235 21.11

ol | 4,000 3,353.59 244,516 3462 3,188.95 244,516 538 164.64

7| eto] ¢ 1,705 76,825.42 439,441 1,331 76,408.09 439,191 374 41733

F o JlEol Qoo Y EEA, AR, Ad © LAl 1 o/gold Sol g
AR SUSAIER SAHRED, SAEA DN

w7k A EFelA ofAdert grastdied, Adsiolde] 50~100E3
7b 15 1H200018 THH] 20079) 6.5%, 5.8% %

IV L HES RS 5, Tolol Y FHOR Sk} ol4H e



| Al 4% ofg) $m0] 2Akx ujz Alehel 32l Sot| 89

| B 4-3 | OYETY NN FO|(FHOIN)
ol A, &, ok, %
AR+
T 20008 | 20039W | 2005 | 2006d | 200749 | 2HE
QW20
oo EES 59,064 59,820 59,240 58,390 57,843 A03
(e}
O? b B | 14763771 | 15735847 | 15721511 | 14827207 | 14470106 | A0.3
Tl mbeg | 7803944 | 11149253 | 10767476 | 9818909 | 9554037 | 2.9
E 5,287 4,166 3,687 3,629 3,573 NS4
s
;1 ;’3 E | 24727465 | 185773.09 | 164,036.87 | 162,831.04 | 16226412 | A58
upElgs | 2301454 | 2420936 | 1,767,543 | 1,880,114 | 1975849 | A22
Jor S 597 517 493 483 470 N34
9]o
(;1— N B | 34941989 | 273,086.36 | 257,613.95 | 25842211 | 249,951.92 | A4
Tl mbeis | 939425 | 803365 | 625533 | 758741 | 746732 | A32
" 22 19.491 18,590 17,876 16,049 16,117 N27
OFA
;1 % E4 | 2753144 | 2731646 | 2670132 | 2364569 | 2500488 | Al.4
npElge | 1430723 | 1,946,146 | 1,497,092 | 1,283,802 | 1392276 | A0.4
- B 2,797 3,737 3,531 3,549 3,462 3.1
]H °1T°*L B4 | 259139 | 369722 | 3309.010 | 337690 | 3,188.95 3.0
Tl mbes | 202178 | 258030 | 220998 | 224902 | 244516 2.8
AR FHPARER A EEY, PAEA AR
| B 4-4 | E3% oMM Z0|
el A, %
T B A | SE ok | 5~20% | 20-50E | SOM00E | 100200 | 200= o}
20009 | 95890 | 75,757 | 8850 1,930 1,584 518 655
2003 | 93257 | 75439 | 9341 1,589 1,168 407 577
20059 | 90,735 | 75063 | 9,117 1,461 1,024 346 543
20061 | 86,113 | 71916 | 8,126 1,434 1,012 341 529
20079 | 85627 | 71,806 | 7,720 1,413 991 341 525
Pt
Gocoo007) | A1 N0.8 A19 N4.4 N6.5 A58 A3.1
AR FHUFAMER PARRIE, ST AR




90 | 7I%iskyer ol oful, oig] Fol ofaF Bk Y gAY |
| B 4-5| O3 Fe EZ% OMNE 2T (20074)
el A
B A | SEUgE | 5~20E | 20~50E | 50~100% | 100~200& | X0E opf
3 A | 85627 | 71,806 | 7,720 1,413 991 341 525
doFolel | 470 - 15 43 412
Lol | 3,573 212 967 1,240 867 253 34
Aerold] | 59,527 | 51,593 | 6,234 16 - -
ofalo]¢] | 16,352 | 15,808 296 13 - -
UkrHel)d | 4,000 3,417 45 - .
71etl e | 1,705 776 178 144 109 45 79

-

AR B YRA B

| B 4-6| AQHO[RO E5 oA 70

A~
T

AF

% Zlgtojlof Mol e B2, A=
AR, 24

GEA, Y 9 gA, O QUlElol A Fo] E£F)

w9 A %

+ B g A | 1E ug | 15E | S~I0E | 10~20E | 20~50%

20004 63,342 18,604 | 33.848 6,518 89 5

20031 62,532 17,323 35,057 7,339 9 7

20054 60,892 16,613 35,138 7,392 89 8

20064 59,889 17,092 | 34,625 6,573 89 1

20074 59,527 16,801 34,792 6,121 113 16
%ﬁfgf £0.9 Al4 0.4 £0.9 35 18.1
AR AT AAEY FARREY, FAEAAR
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| B 4-7 | 2901gY E52 oM Z0|
e A %

T B |3 A | SE O | 520 | 20:50E | S0~100E | 100~200E | 200 oW}
20004 5,287 209 1462 | 1,755 1,440 394 27
20034 4,166 218 1,193 | 1,408 1,022 301 24
20054 3,687 206 992 1,316 891 256 26
20061 3,629 200 975 1,280 891 255 28
2007 3,573 212 967 1,240 867 253 34
giﬁ‘% NS4 0.2 AST | A48 AT.0 A6.1 33

AR : 5P EY PARRED, S A AR

o9 H %

T 8 3 A 50~100% 100~200% 2008 o4
20001 597 31 54 512
2003 517 21 49 447
2005 493 2 48 423
2006 483 16 44 423
20079 470 15 43 412
?2?0?30?7% £34 £9.9 A32 A3

[-'0
rE
=
>
rw
e
o
b
'|
[‘_L,
flo
19
3
N
o
1o
i
rlo
o|N
N
fito
filo
117
2
£
it
r

20073S 7|2 & AA ofds F 109 viRke] of A wiFo] 4% =
g AR 2101 200010 HlsiA = NS Holal gtk o9
Il =] HF A5 szobA] 20000l oF 17% A 161 o] 4k Auk

o] H]Fo] 2007 ofl= 23%7HA] ol Rtk
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oA %

T+ = 3 A 54 o]s} 6~10% 11~154 16~204 | 21 oA
20004 95,890 39,230 25,405 15,272 6,483 9,500
20034 93,257 30,174 29,019 17,127 7,763 9,174
20054 90,735 23,254 30,176 19,446 8,373 9,486
20061 86,113 19,927 28,008 19,882 9,077 9,219
20074 85,627 18,312 27,639 20,075 9,517 10,084
?zr?m)% Al.6 A10.3 1.2 4.0 5.6 0.9

AR FASAHER TAREY

@] %
T = st A | 54 o]3F | 6~108 | 11~15W | 16~208 | 214 o)A}
2000 100.0 47.0% 25.0 16.6 5.9 55
2003 100.0 36.2 34.0 16.9 7.6 5.4
oloto]e] | 2005 100.0 29.1 36.3 19.9 8.9 5.8
2006 100.0 25.2 36.3 22.1 9.9 6.5
2007 100.0 213 36.3 24.6 10.6 72
2000 100.0 20.1 24.0 23.6 13.9 18.4
2003 100.0 18.3 26.7 18.3 20.8 15.9
e el 2005 100.0 214 23.4 20.4 15.9 19.0
2006 100.0 21.8 20.1 24.0 14.5 19.6
2007 100.0 18.9 20.8 24.9 13.9 215

AR SUTAAES SARED, SAEA AR,
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| B 4-10 | o MY oA BT ZO|(H4)

4] %
2 n & A | 59 oat | 6~10d | 11~159 | 16~201 | 21 o] 4
2000 100.0 1.5 7.7 23.5 11.6 55.8
2003 100.0 04 0.8 23.2 15.9 59.8
YoFo] ] 20053 100.0 04 0.8 8.9 28.4 61.5
2006 100.0 0.6 0.6 1.2 34.0 63.6
20074d 100.0 0.2 1.1 0.6 32.1 66.0
20004 100.0 29.3 32.7 12.8 7.4 17.9
200343 100.0 22.1 24.5 253 8.4 19.7
oFAlo] 2005 100.0 15.6 27.1 28.1 8.7 20.5
20064 100.0 17.3 214 27.4 12.0 22.0
20073 100.0 23.4 21.8 20.2 11.9 22.6
2000 100.0 54.9 30.5 7.6 3.1 4.0
20034 100.0 48.5 329 11.0 4.0 3.5
Ug=Hoi] 20053 100.0 29.1 39.8 19.9 7.0 4.2
20064 100.0 20.8 41.8 239 9.1 4.5
20074 100.0 21.8 37.6 23.8 10.0 6.8
2000 100.0 16.3 17.8 18.7 12.3 349
200343 100.0 15.0 20.1 14.8 11.8 38.2
7] elo] 200543 100.0 20.6 18.1 17.8 10.8 32.7
20064 100.0 22.0 20.0 17.4 9.5 31.1
20073 100.0 13.3 11.9 16.4 13.5 449
AR FHPARER AR EE, A AR
2) O{MOIY E29 RF A8 &
ilole] RS 47 A AHS £UFYNY 47 3T 4L T
3 A EQdTE £Eo §F T2 19904 8390 =S HAHoZ o5 7F
25}7] AlEo], 20009 ] 2008 WA AR 5%l BLAE 72
sttt 20089 AR A FF AR 4848 =fof o]tk 1

20089 9] A w77k 2A 28
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o
oy
2
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AR 80%(20081 71B)= i AAsn Ak BF AHS 20004
o)F 7o) HEe] fEolA Frashs Ao ekt

(EEE)

10,000

8,000

6,000

4,000

2,000

19904 1993 = 199645 19995 20023 200534 2008F
AR #EFYS YRAR

|33 4-1] o8 87 8 =

@l %
+ & | ¥4 | 23+ | 4B | AER | BA | BB | BC | M0 | &
2000 100 64.0 19.4 8.0 5.8 0.3 1.9 - 0.6
20034 100 58.6 23.8 9.7 4.9 0.5 2.1 - 0.5
20054 100 58.9 22.6 10.7 5.1 0.4 1.9 - 0.5

20064 100 61.0 21.1 10.0 4.0 05 | 21 0.8 0.5

20074 100 63.9 19.2 9.6 32 04 | 21 0.9 0.6

20084 100 60.7 20.3 11.6 3.0 0.6 | 24 0.7 0.7

FFiHE Al2,
ooy | 255 | 462 | 450 1 ALl g | 35| A25) 00 | A29

AR +EER8 AR

¥ F ERR STl Be 4FL they 2ok Ad
El q

1R
-
9 BPFAA 7% AR oF 16%2 7P B, ol A H4et
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o A =4 %

T = 20059 | 2006 | 20079 | 20084 (23(?;‘%8) qff

st A 6,391 6,318 6,266 | 4,843 5,809 100.0
dotEglo] ¢ 1,049 961 935 799 898 15.5
271 632 579 531 379 496 8.5
g Aol 520 492 512 407 470 8.1
o otapgo] 523 484 466 393 448 7.7
714 o Y 437 434 412 248 365 6.3
oA ae] A 285 277 283 287 282 4.9
71 A P& ol 285 285 264 232 261 45
I B 245 239 238 214 230 4.0
T Ere] ¢ 251 237 217 194 216 3.7
dotEdro| 229 210 208 184 200 35
P ES0]Y 250 246 225 131 200 3.5
A QK52 227 200 186 169 185 32
Zafotzbato] ¢ 171 184 186 180 183 32
a0 2ol ¢ 126 129 137 125 130 22

T 9ol A

=
712 oF 599 1,1005F CO,E0]
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2RE Y F4aFQl oF 32908 CO,E& AlohH, &2 oF 59 58209t

COECR AA A$9]

e

(20059 712) R o] U x| I 84%,

AYFPRE 1%, Y FE %, 144G 599 vF S ojep 27

1l [e]
Hlal W SEoR 2AEAT w FE 19909 o F i 0.7%4 F
7het Ao yeget, w44 WA e e AR e T IF
o ofgt Rio] u|g] F71E0] AZo] WEFT
[E 4-13]| Q2Lpafo] 22 QAUTA HiE Ay
A"
AgEs 19904 19954 20009 200413 20054 =7 =
(1990~2005)
o7 2477 372.1 438.5 489 498.6 A8
(83.3) (82.3) (83.1) (83.3) (84.4)
19.9 47.1 58.3 68.5 64.8
Aol 3L R
CHoe (6.7) (10.4) (11.1) (11.7) (11.0) 8.2
v oo 132 16.6 15.3 149 147 07
(4.4) 3.7) (2.9) (2.5) (2.5)
16.6 16.1 15.5 149 13
(7 = .
A71E (5.6) (3.6) (2.9) (2.5) (2.2) AL
s 2974 4519 527.6 587.3 591.1
Zylj &=k
s (100.0) (100.0) (100.0) (100.0) (100.0) 47
Exol w7 4
01 9)( 2= 2)) A23.7 A212 A372 A315 A32.9 2.2
s &k 2737 4307 490.4 555.8 558.2 4.9

10 O #aud
2) COE : Tons of Carbon Dioxide(o|At3}ErAE)
AR YA A A ATA(2006)

0059 L 7|F0R 24k BjEFS B ol AsEa wjEgo] 7t
28 4

T BN, SR 6E2R(SFe), aESteAHFC)S] oltt AER
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£ o] ofuA) BEo) i FEst 744 2

al
COrEL2 ofef Fiof HlsfA= W2 Holt

|E 4-14] Q2|L1ato] 2ATAS BiZ ®%(20054)

LA 7} A & _ :
?'E]‘ (€0)) CH4 ‘—N;—]Oﬂ# HHFECo PFC: SF6 Il _)‘Eﬂ =%
= S S % = % .
(0CO2E) | (otCH4) | (otN20) | (((Ey) | (@) | (@) (HoC02e) | (HD:E0)
2ATFA
W &/32s | 533444 | 1,126 57 6,483 | 2,945 | 16,668 | A42481 | 558,269
=%
LA
011,] 490,580 | 327 4 y . § . 498,570
T
AATA | 27,649 22 34 6,483 | 2,945 | 16,668 - 64,829
Lo NE 480 15 - . . NE 14,683
7] & 5,588 296 4 - - - - 13,042
EXol&
HA Y | 9,627 - - - - - AA2A81 | A32,854
(E=¥

Z : NE = Not Estimated
AR oY A A AEA(2006).

rfo

FARS) A9 Holut BAIINAISE Zo] Aolt Abgel o7
A7k20] wjE0] lnjste] IPCC 7lol=eRlofA s MER hEstA o
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MjEe 7o) o] o|mES 97 dAw koA HEHE. kHold]
A9 o] o3t el et B 4 9 Aolth ofx Sejife
= 44t Hopo] g PCCOl A AAISEL Qi MiE A4 7ho] =2}l Tier
1 olelo] Tier 2 2, Z7h Wl EA4e] 7128 s Eaiar glrks)

whekA] of 7] IPCC 2006 7ho]=afelo] 7]25to] S-ajifet 4241
R (o Alol)el A ] o JeEol oFt 47 AE WY LA
IR P

ol

e

1)

A

HI

27k wiEF AE fgE 712 IPCC 2006 7ol =2FRI(IPCC,
2006)°] wel o] FE AL A Q] T|EpALE | el U XY
E CO, 7|2 EATE 287 Tier 15 A& Tier 19 ¥ 242}

o] oy oA A= AL
A

jus)

HEATE o83t CO9 HlEd=

AASH= Ao Z A, IPCC 20061 7Fo]=gfelof| A o] AAbAlL olgfe} Zth

Emission gye pue = Fuel Consumption,,, » EmssionFactor gue pue

Emission gy fuel Ag Yo gt 24712 &K ke, GHG)
Fuel Consumption;,, A5 A2HTI)

Emission Factor gyg e ETH A 4

olitetEta MiET A A=Yl ti "HalEATE o83t &4
AEdo Aol gk CO, HiEHS A5 Hsii= A = 84

44) 241 okl Slol 4= AR ATl Ao S HEAL A2S vhis] Slet AT
o] ¥a}5 7lsbal QLo E 2(Ziegler and Hansson, 2003) 2% oz Ao lo]A 9]
ojAdol gt FAloly T 2ATME WEA S A T1Ee] dE AFE AETor & A

45) Wazkosk ol s ae A9 19 g Liehd.
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B 4-15] OjtorE

2% (B-A%a

(Net calorific value
Az 15Fol] A
(Surder A8 <k 4163 Lok

| Al 42 o]

B‘ﬁ‘, 'C‘ICT)‘)
CO: Hi&d= AHgst7] el AH8-sh= IPCC
:NCV)E 7|#0o 2 3t

BOo| QAIZEA HiZ

Alejot zhe] »ct| 99

gl AL Az
Sof AL =8

©2)tat
I R ERARE A RV

A HIEH R

Fuel type Default carbon content (kg/GJ)
Crude Oil 20.0
Natural Gas Liquids 17.5
Gasoline 18.9
Jet Kerosene 19.5
Other Kerosene 19.6
Gas/Diesel Oil 20.2
Residual Fuel Oil 21.1

2k& : IPCC 2006 7Fo] = kol

[E 4-16] qunEZe

Fuel type Unit Net calorific values (MJ)
Crude Oil kg 423
Natural Gas Liquids kg 49.2
Gasoline L 31.0
Jet Kerosene L 343
Other Kerosene L 343
Gas/Diesel Oil L 35.4
B-A L 36.6
Residual Fuel Oil B-B L 38.1
B-C L 39.1

AR : oA ey ARE 5
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IPCC 7hol=gielofl A AAIgH ARdE SamEA +

UA71ER A2 Asz 13delA AAISHL Sle sHagFe s ALlet
ZF Aedd dold A viEs 9 200LY B B CO, s offiet
2k o] ke TR0 feiie Aol AolAe] AR o)
Z CO, Hjl=sFS HH 1980 1279 COEfyear, 1990 2319k CO=
/year, 2000 3979 CO,E/year, 12|32l 2007 3129 CO,E/year O 2 4] 2000
d ol% HIZHA| GRS Holal Sty nEHA EdEd 19903
7o e A5 2 2008189 COp HlETE 108%°] o]=il itk

1
©

1o
o

S
-

[B 4-17] T AgdE BA HZF X CO, HET

| e | 90| ROV R | i @i
(kg/GJ) (kg/Lkg) | (t200Lkg) > ke)
Crude Oil 20 23 00423 | 085 0.1692 0.6204
Natural Gas Liquids | 17.5 492 | 00492 | 086 0.1722 0.6314
Gasoline 18.9 310 | 00310 | 0.59 0.1172 0.4297
Jet Kerosene 19.5 343 00343 | 0.67 0.1338 0.4905
Other Kerosene 19.6 343 0.0343 0.67 0.1345 0.4930
Gas/Diesel Oil 202 354 | 00354 | 0.72 0.1430 0.5244
B-A 211 366 | 0.0366 | 0.7 0.1545 0.5663
El‘:;dgﬁ B-B 211 38.1 | 00381 | 0.80 0.1608 0.5895
B-C 211 39.1 | 00391 | 083 0.1650 0.6050

A oA e ARET

Selufet sarelol A o] A 1B & €0, HIZHS 19909 098 COLE,
20004 2.13 CO=, 18]a1 2008 0.93 COERQl Ao Z FAE a1, WA
1Eof i3t dmAREFRS 1990 3721, 2000 819L, 1237 2008 359L <1
Aoz BAE T,
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25

2.0

-
(&)

(ton CO2 / ton fish)

-
o

CO2 emission per production

0.5

0.0
1970 1980 1990 2000 2008

Year

|13 4-3] ANF1E T CO2 HIZF(HY M)

(1) 8 Tl 247tx & F=

@ YE0|tH 7| ML e
7t oldAe
To| g 7] A kel gl o] of A4 19714 203 F o] 4] 1991 418
Moz =gt} 2000 2063, 1] 3 T 20079 0] 962 o] o] 2 7] 74X
A&H o7 45ttt 2E4LE 19719 29 GT, 19913 49 4,000 GT=
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Z7vskga, 2 = 2000 29k 3,000 GT —22] 3 2007 19+ 1,000 GT= A
ot tlEo] A&HHoRE FAsglnh FubE R 19719 69F 6,000 Hp, 1991
| 224k 7,000 Hpoll o]0}, 1 2 2001 179k 1,0009F Hp 1] 32 2007

| 89k 7,000 HpE H4:3] AL

AT WS 7

i

[

Aot g 7] A A Qo] ¢
20084 4,9349H 2 7FA3FE T oo ula)
E 20084 139 5812E 02 Zo]SQich AAFY o7 AH| T 2005
0

92L fuel/kg fish= °F7F &3, A

O AZF A= AW[FE 20053 8,731FH o A
CO, W& 2005 24%F 1,110

d 1131 fuelkg fisho 4] 2008
CO, HJ& 7+ 200549 3.13kg COy/kg fisho] A 2008 2.54kg COykg fishE

=3t

~ 10,000 300,000
T 8000 | § 250,000 f
S S 200,000 f
£ 6000 | §
£ S 150,000 |
g 4000 £
g 5 100000 f
o o
g 2000 ¢ 3 50000 f
w
2005 2006 2007 2008 2005 2006 2007 2008
Year Year
z 14 > 40
5 _ 12 % %
£% 10 E 537
2208 § 225
g% 06 9 8 20 ¢
22 E O 15
g2 04 s 210 |
g 0.2 8 05
[T - -
2005 2006 2007 2008 2005 2006 2007 2008
Year Year
|78 2-4| Al Ag AHF, COs Hizd, YFT Oz AH Lk, CO»
[=]
Hiz (SO NENATOIY)



104 | 7)sister ol chel, ole] .20l 3 7t 9 chgHet|

6,000 GT= A2} tj&0] 20009t E°] 4selch Frbe2 1977d 2%k
Hp, 1996 125} 2,000 Hpo. 2 FZ3IH oL} 1 & 24=0] 7hag 20074 7
otk 2,000 Hp2 7FAskaic.
U 2A7RA Wi e

fHEZSo|YPO A7 da Au|EFe 20053 4,9939H o 4] 2008 2,591
L2 ZFASE Il o]of whaf CO, vj&=%= 200543 139 9,617, 2008 7
ok 2537802 Atk ARG o® An] ZEl 20054 0.74L
fuel/kg fisho| 4] 200818 0.45L fuelkg fish2 2931, ALY CO, HlE H=
= 20054 2.27kg COykg fisho A 2008 1.26kg COy/kg fish2 Z¢th.

Q@ Mg
7}, ol AN
Aol o] o= 19799 3662 oA 19904 3672 0= F716+3]
SO}, FE 20076 ef 179802 &Stk FESE= 19799 39 6,000 GT,
1990 449k 7,000 GT 22|32 2007 2%k 5,000 GTE 49} t]Eo] 1990
g x&Hoz Fhastact FukEe 19799 19%F 2,000 Hp, 1990 28
o} 8,000 Hp, 183 3 2007 229F 1,000 Hp& 7FAsHec)



| 247 oy 32o] ek ulZ Aot B2 4ot| 105

~ 6,000 160,000

2 5,000 § 140000

z = 120,000 |

S 4000 S 100,000 |

g 3,000 é 80,000 |-

>

g 2,000 § 60000

o 8 40,000

g 1000 O 20,000 F

L - - NN __NN__NE___N
2005 2006 2007 2008 2005 2006 2007 2008

Year Year

> 08 25

2 o7 g

g . § = 20

£% o5 gg?

% o 05 5 ;5 15

g3 %4 2 38

22 03 E O 10

c £ o

§= 02 < &

T 041 Q ’

u:_ o
2005 2006 2007 2008 2005 2006 2007 2008

Year Year
| 72 4-5 | Al Ag AHF, CO, Hizd, YFT Oz AH ¥k, CO;
[=}

4

Hiz S (MIESAAY)

300,000
250,000
200,000
150,000
100,000

50,000

COz2 emmossion (ton)

2005 2006 2007 2008 2005 2006 2007 2008
Year Year

- N
3 o
T

(L fuel/ kg fish)

o
3]
T

COz2 emmission intensity
(kg COz2/kg fish)
5

2005 2006 2007 2008 2005 2006 2007 2008
Year Year

ol g AHF, COx HiET, YUTT A= AH &, CO»

3 4-6
13 bz 3o (pamaoen



-

106 | 7lwiskalor ofs) chul, ofe] 20| oigk moh g choek |

X oLl

0.

U ATk HE 7=

@ Agelse] 7k AR Au|FE 20059 105F 4,010L0|A] 20081
8,095WH.2 7FAd}a o]of whel CO, Wl&eFE 2005 279F 2,745%, 2008
9 21Ut 4544E 03 Zhactelnh AAERT @ AH] ZFEl 20059 0.600
fuel/kg fisho]l A] 2008 0.35L fuel/kg fish&2 &1, AR CO, HlE 7=
= 200549 1.57kg COy/kg fishofl A 20081 0.91kg COykg fish® Z¢Ich

@ ZehxHH7101e
7t oAM=
A7l g el Ha= 19739 1,577 oA 2000 7583, 1E]al X
20079 657H o2 29l FESZ 19734 19 6,000 GT, 19861 59F
GTZ Z7algick7t 1% 7F4ske] 20079 39k 2,000 GTZ 7438kt 1
it Zupge 19734 49 6,000 Hp, 20001 18%F 3,000 Hp, 28|11 &
20079 35%F 5,000 Hp= X|&2Q 2718 B

L}, 2AVEA HiE TR
oA el A%t AR B2 20059 19 2,650FLof| A 2008
| 7561RHL.2 =131 o]of uwke} CO, vjEFE 20059 33%F 1,688+, 2008
199k 8,837=0=2 TrASIth AT Am AH] = 20059 2.01L
fuel/kg fishol| A 2008 1.23L fuel/kg fish=2 &3, AT CO, wiE 7=

I 20054 5.27kg COukg fisholl A 2008 3.24kg COykg fish2 =Tk



| Al 47 ole} 320] ©AbA di% Alejel wel 4| 107

~ 14,000 350,000
© 12,000 'S 300,000 F
X =
= 10,000 f £ 250,000 |
o =
-1;1 8,000 | 2 200,000 |
5 6000 E 150,000 |
g 4000 S 100,000 [
T 2000 | S 50000 |
L -
2005 2006 2007 2008 2005 2006 2007 2008
Year Year
%. 25 > 6.0
§_ 20 g __ 50 |
c C -
£ £ 2 40 +
c = = A
&> 15 S o
g2 2 % 30 |
£ 19 £ 8
g3 E 20 ¢
S 05 N =
5 8 10 |
=1 (@]
[T -
2005 2006 2007 2008 2005 2006 2007 2008
Year Year
Al Ag AHF, CO, Hizd, YFT Oz AH ¥k, CO.
| 18 4-7 | .

HiZ S (ZOMST101™)

7Z1AAA T o] A4 19723 968 F of| A 20004 575, w1l X
2007 423202 EQth FESE 19724 9,000 GT, 1993 2%F 7,000 GT
2 Z71trE I 3 ghAske] 20079 19 6,000 GTE ZH4shgich 1
U Fukge 1972 191 8,000 Hp, 20001 187+ 8,000 Hp, “12] 31 2 2007
| 179t 3,000 Hp& Z7}8k4lc.

th AR HiE 7=
ZIAgEEAY o] A7 A7 AH|EFS 20054 5,690FH.o 4] 20084
462302 =T olo] wal CO2 wiET= 200549 1549t 1,583, 2008

129F 4023202 ZAsioh AARFE A= AH] s 20059 0431



108 | 71uisror ofgy o, ofg) el o Wk o theyet|

fuel/kg fishof| A 2008 0.31L fuelkg fish® Z¢1al, AR CO2 vl 7%
= 2005 1.15kg CO2/kg fisholl A 2008 0.87kg CO/kg fishe Z it

_. 6,000 160,000
- —
< 5000 | S 140000 |
3 < 120,000 |
§ 4000 ¢ S 100,000 |
g 3,000 f é 80,000 |
>
3 2000 | E 60000 |
I3 § 40000
g 1,000 O 20000
w -
2005 2006 2007 2008 2005 2006 2007 2008
Year Year
> 08 > 14
£ o5 | 2 _ 12
£8 25 10
& 04 | £ &
L O oD
22 03 | 2 £ 08
E 2 O 06
2 02 | E o
§< 5§ 204
= 0.1 o) 0.2
3 3
L -
2005 2006 2007 2008 2005 2006 2007 2008
Year Year
| 13 4-8 | A g AHF, COx HizT, YNFT Az At Tk, COo
[=}
Hiz T (NMHEATO)

71, olAiAIE
Zajobgoldlel ol H4 19721 1327F o)A 2000 629, 12

I AT 20079 251 F 082 EQth 2ESE 1971 21k 6,000 GT, 19854 8
gk 1,000 GT, 283l < 20079 19+ 3,000 GTE ZAshglch Zulge

19719 39k 6,000 Hp, 1996 324k 8,000 Hpo. 2 27}zl 2 200749 12
ab 3,000 Hpo& ZHashdch



| Al 47 olgy 320] LAk w2 Aslet B2l 4ot| 109

U eavka Wiz 7

ool A%t dAm AH|[ERE 2005 3,4229H.of| 4] 2008
360292 okt Z7}ataa olo] wheb €02 HjEEEw 2005 8wk 9.738E,
2008 99k 47802EF 07 Hojyfth AAEFE dAm AH] = 200549
0.80L fuel/kg fishol| 4] 2008 0.66L fuel/kg fish=2 =131, AARFG CO, Hi=

ZFEI 2005 2.08kg COykg fisho 4] 20084 1.74kg COukg fish& Z¢Ith

~ 4,000 120,000
= 3500 S 100,000
X 3,000 <
c
§ 2.500 § 80,000
g 2,000 é 60,000
=3
g2 1,500 £ 40,000
8 1,000 8
T 500 S 20,000
w - -
2005 2006 2007 2008 2005 2006 2007 2008
Year Year

> 10 25

=4
£~ 08 5§ = 20
= E B
c =
S o 06 5§ 2 15
2 %
53 o4 € 8 10
c E o
o () <
387 02 8 T 05
3 o
w -

2005 2006 2007 2008 2005 2006 2007 2008
Year Year
< Al A
| 18 2-9 | It Ag AHF, CO, HizT, YNFT g AH FL, CO,
o ~ o
Hiz ST (2R LTA)

@ Zah(Eof, 7|ehSLo Y
7t oAM=

23 (Ao, 7IEhETeI o] ojdH sl 19721 6172 o4 19954 245

), 283 < 2007 218H o2 t} 2ESL 19719 19k 5,000 GT,

19919 191 2,000 GT, L8] 3L <L 2007 19 1,000 GT 2 7+48tgict 1

U Zokgle 1971 29k 8,000 Hp, 2000 59k 2,000 Hp, 1&]1 X

20079 79k 8,000 Hp o2 Z7}slgic)

3:9 -‘

1



110 | 71=wisrer ofs) oyl of¢] 89| gk Wrt ol oozt |

Lf, QAVEA HiE TR
olEdol o] A7 AR AH[F2 20059 S5FHL oA 2008 81FHL &
Z7tsl Al o]of wket CO, HiESTE 2005 1,453%E, 2008 2,141 202 =
ottt AN AR AH] ZFE= 200543 0.06L fuel’kg fishofl 4] 2008
0.10L fuelkg fish= F7}5}Hal, AHAFRFS CO, Hl& ZEX 20053 0.16kg
COy/kg fishol| A 2008 d 0.25kg CO./kg fish2 o5t}

ZIetE ol el ATt AF AH|EF2 20051 6,299%FLof| A 2008 5,006
L2 ZAsEY Al o]of wat CO, Hi&=F = 20059 169+ 5,173, 20084 13
b 1,685EC 8 =9tk ARG A8 Ad] 7w 2005 2.57L fuel/kg
fishof| 4] 2008 A 1.59L fuel/kg fish= 745t L, AWARFS CO, W& =™
2005 6.75kg COy/kg fishof| A 2008 4.18kg COy/kg fish=2 &SIt}

= 90 2,500
o 80 =
= 70 S 2000 |
S 60 S
o = L
;é 50 § 1,500
5 40 £ L
g 30 g 1,000
5 2 & 500 |
S 10 o
w - -

2005 2006 2007 2008 2005 2006 2007 2008

Year Year
> 012 0.3
§_ 010 | g _
£3 2%
=& 008 | = & 02
22 s 2
e 0 | £ 3
2<% 004 | g o 0.1
87 002 § =
3 3
w -
2005 2006 2007 2008 2005 2006 2007 2008
Year Year
| 18 4-10 | I 9lg AHFE, CO2 HiET, YNFT Sg AH Tk, CO2
[=]
Hiz o (ZOTOITEOAY)



| A 47} olo] BBl QAIZEA HiZ Alefo} Zhe] 4rt| 111

7,000 180,000

S 6000 | = 160,000 |
x 5000 £ 140,000 |
s > I § 120000 |
3 4000 r @ 100000 |
§ 3,000 | £ 80,000 |-
5 2000 | s 60000
o & 40,000
g 1000 r O 20000 |
w -
2005 2006 2007 2008 2005 2006 2007 2008
Year Year
z 3.00 = g.g
$ 250 2
= L2 T 60
c& 200 £ &
s = 5.0
22 5 2
8= 150 | 3 = 4.0
E 2 O
? 2 1.00 | E o 30
g s £ 20
> o050 } 8
::i 3 1.0
2005 2006 2007 2008 2005 2006 2007 2008
Year Year
| 93 4-11 | Al g AHF, CO. HizE, YNTFT F= AH Ek, CO»
o B

iz SC(ZNHTEOIY)

(2) F8 Aol 247k HiE B

@ Hetxigoe
7}, oA
Aol o] o] H 4= 1971 4,831 o] 4] 2000 8983, 18]
220079 463H 02 29tk FESL 19714 39 5,000 GT, 20009 29
7,000 GT, 71283 X< 20079 13} 4,000 GTZ ZAs et 18y} Zotg
2 1971d 7% 7,000 Hp, 1999 321} 4,000 Hp o 2 Z7Fgictsl 2 2007
d 2179 3,000 Hpo 2 7hA3kgct.

U, 2AIZEA HjE 7HE

Aotxjtolle] Azt A7 AH[ERS 2005 19 4,9899H. o 4] 2008 1
ok 124U E 20591 old wal CO, wiEE 200549 379k 1,609,



112 | 713sskydor ofaf o], ojg] $mo| ofsk By 9l choet |
2008 2749k 8,992E 02 ZhAastgTh ARG A8 AH] ZFEl 20053
2.35L fuel/kg fishol| A 2008 1.59L fuel/kg fish® =31, FARFG CO, vHij&
7= 2005 5.83kg COy/kg fishol 4] 2008 3.95kg COxkg fish2 =tk

= 19774 1,822 0l 4] 1999 88182, 12| |
20079 5971 H 02 Eirh FESE 1977d 4,950 GT, 1998 212+ 3,000
GT, 1283 27 2007 19k 6,000 GTZ A3tk 2t 2opge 1977
| 1%k 2,000 Hp, 20008 1233+ 3,000 Hp, ~12]31 )< 20079 96%2F 3,000 Hp
o7 =7latgrt

~ 16,000 400,000
< 14000 T 350,000 f
X 12000 | < 300,000 |
S 10,000 | S 250,000 |
g 8000 [ é 200,000 |
3 6,000 f £ 150,000 |
S 4000 | § 100,000
T 2,000 | O 50,000
'S _ -
2005 2006 2007 2008 2005 2006 2007 2008
Year Year
% 25 > 7.0
€ .o 2 _ 60 |
€5 £ 5 50
%g 15 _E 2 40 |
= 0w
£3 10 £ 8 80
c E o 20 |
Q O X
87 05 | 8 = 10 |
3 13) ’
[T -
2005 2006 2007 2008 2005 2006 2007 2008
Year Year
| 23 4-12 | o A AHF, COx HizsT, YNTT g AH ¥, CO,
= 1 o



| Al 47} o19) B29] @Ak~ wiZ: Alefel gte] fch| 113

Lf, QAVEA HiE TR
AotgHrold el A7F A= AH|EFS 20053 4,6029H.of| 4] 2008 3.692
W2 A5l oo uwkat CO, vji=sF: 20059 11%F 8,165%, 2008 9
Tk 4580202 FQoh AR AR AH| = 20059 1.70L fuel/kg
fishof| 4] 2008 A 1.28L fuel/kg fish= 745t al, AWAFRFS CO, wil& =™
2005 4.37kg COy/kg fishol| 4] 2008 3.27kg COy/kg fish= =SiTt.

~ 5,000 140,000
© = L
2 4000 | § 120,000
= £ 100,000 [
o =2
g 3000 2 80,000 [
£ o
2 2,000 | E 60,000 [
8 1000 S 40,000
g " 8 20000 |
[
2005 2006 2007 2008 2005 2006 2007 2008
Year Year
> 20 5.0
5 £ _ 40 |
£5 15 g5
c — =
22 S @ 30 |
2= 10 B R
£3 € 8 20 }
§= s 2
8= 05 8§ T 10t
3 o
o -
2005 2006 2007 2008 2005 2006 2007 2008
Year Year
|13 4-13 | G Ag AHF, CO2 WMFE Hg AH Tk, CO,
<
iz T (AAFTLOIY)

AtER oI o] H4== 2003 349k 2,000 ol A 2005 37t 4,000, 1
Al ZF 2007 39k 1,000 0= ZQick FE 20039 7RE 4,000 GT,
20059 8%F 2,000 GT, L& 3 X< 2007 79 7,000 GT& ZFAshglch Za}



114 | 71%sisksor ofa o], ofg] 22| ofsk W7k 9l choaiet|
-2 2003 558%F Hp, 2005 6379 Hp, 12|31 |+ 2007'd 4429+ Hp o 2
Hashich
o 247A HiE =

AQHEOIA e AXE AR AH|FEE 20054 29 9827H. o A 2008 1
o] 5028QH. 8 7FASFgal olof| whe} CO, wiEw 20059 529 3,952%E,
20089 399k 7,635 08 EQrl AT dE AH] ZFEl 20059 4910
fuel/kg fishol| A 2008 3.28L fuel’kg fish=2 F431%al, AJARFG CO, Hi=
ZFE % 2005 12.26kg COy/kg fishol| A 2008 8.19kg COy/kg fishE =i

~ 25,000 600,000
S 20000 § 500000 f
< S 400,000
£ 15,000 2
£ &8 300,000 |
2 10,000 13
g 5 200,000 |
o o
5 2000 8 100000 |
Z

2005 2006 2007 2008 2005 2006 2007 2008

Year Year

%» 6.0 = 14.0
5 5.0 2 120 H
8 S =
£% 40 E & 100 f
g‘;, ) c "c_,,
B2 30 2 £ 8or
Eg 7 € 8 60 |
23 20 E S
8= & £ 40 1
e 1.0 S 20
% o

2005 2006 2007 2008 2005 2006 2007 2008

Year Year
.
| 12 4-14 | A g AHF, CO2 HiETF, YNTT g AH T, CO.
[=} < 1
Hiz $-(AA=YOI)

QR

T2ojd o] ogFE 19979 8,700=0f 4 2003 27t 6,000, “1¥]|aL

272008\ ST 4000502 X|&AQ] 27} 2AE Her)



| Al 47} o19) B29] @Ak~ wiZ Alefel gte] fct| 115

Lf, QAVEA HiE TR
TEo|del ATF AR AH|EF2 2005 288WHLoA] 2008 350FH.Z2
271819 olo] whel CO, HiZEEE 20059 7,506, 2008 9208 EC & &
Aot AAEFG A= AH] ZFE+= 20056 0.29L1 fuel/kg fisho A1 2008d 0.29L
fuel’kg fish=2 WH3lro] I, AARFG CO, W& ZF=% 20054 0.75kg
COy/kg fishof| 4] 2008 A 0.75kg COx/kg fish= HA| BHslo] ATt

~ 400 10,000
© 350 | ’g
% 300 | £ 8000 r
5 s
S 250 r % 6,000 f
g 200 | 2
3 150 | E 4000 |
8 100 | N
S & 2000
S 50 | o
'S _ -
2005 2006 2007 2008 2005 2006 2007 2008
Year Year
> 035 1.0
2 930 | g
8~ S —~ 08 |
E5 025 | 3%
e
S 2 020 | § o 06 r
+ g 3
a‘g 0.15 | £ 8 04
c 1 010 E o
g§= (TR 02
s 005 I S :
=1 o
[T -
2005 2006 2007 2008 2005 2006 2007 2008
Year Year
| 13 4-15 | Al O AHF, CO. HiEE, YNTFT H= AH Lk, CO»
[=}
Hiz ¥ ()

3) BAYY A

ik Zopol A o] dehEel oF A& dAa BEE IPCC 2006 7ho|=af
AeflA st = ZhEl At 2JsHEIPCC, 2006), ofvA] — 14
= 718 FE(sd, o, A S)ell aFet sy Sakdell et

e ARl Al 93t 2Av}se] WjZe] lujsly] RO Folg



Oh. Al Zofoll oAM= ARG AR AR AR viEA e, gatte)

S AR B4, A AREAE 5 a8F 27

olefat ZHA Seuetol A ofg FRolA 27t mfo] wEA%
2 AP 913 ATE 8 Fol UAT AR BRI oby e
 vlie ek g 4 ek olelt 9t 25 Sl HE &
of} HRTHA| & 44k Bkl QlolAE o|u x| ARGkl Tak 71wl B
A7t Dol obx ofel et FAEAT gitk B3] Aleidleltt €
Fofele] glof dla AmTHEX|, Bl 447bE Hobo] A9 AE WA T
ol that e o] 57 AR ARsicha & 4 ek TejnE 4
Ab Bop A o U] ARGl that BAAQl BA o] AFiEetE 1

AAS zholor & AOR Holth

Sefete] ofujx]) RE gk gl tig Z]2Ame] 459 AL
oA AR Aol 4] Teha QA U FES 1w WSt e
Sl HSIel] whEe] ol & SAje] Yol Felt nhech ofux]
AAAT AR TAKEEL 2008)9] ATIME FHAAOE il HiojAel
5903 ojole WBHs| TEAA Tk Qlrk TeEE ojefat Lol e
Lo AR SACA A2E 47, FEst Bekstelor & Aoltt

Seutete] A5 ofdlojglel A o STt ZolE AR e B
AE Lot oz 041“514 olof et ofglel A o4l %
2 o] W €0, WEHE FolE A0 AT ofu]
o AHESlL glome mrh ofumeAel oy, ofF
Fol o3t A7} o] Roj Mok & Aoz AZELh Ao YA At
W2 o] B LATks EAS AR FHORE Auni vy

H7KLife Cycle Assessment : LCA)S =3t a7} Qi



| Al47f oig) R2o] QA7 uld Alejet ha] £at| 117

FAREGE 22ueke oju] Bl BhA Y b Zofo A= IPCCollA

Al = HiEASAE 7rol=gke] Tier 1 o]&f €| Tier 2, &, =71

HEAls 71Ee vhshA] Jokal itk ol"l oA 4l Zofell 3loiA]

E A Ao A A=l wEI viEAls VIES vhds] A% At

H2E 7k ZlojBR |k hom pabfol RlojA o dojdat oFaof
o =

de AV wiEA S A 7S] AT AFE AEEoF & Aotk

ALZEl 2051
=20) &HE(0)
A AL
_|_I1
(5]
ezl shEsel
LT TE BT
HHER 2 ) e 2= ©)
Bl UM IS AEE)

DA 9, TWEAYA oY g Y FE dieAH , A=wEAA
A9, 2007. 12. p. 33.

| 33 4-16 | 24A &5 ¥E AR



| B 4-18 | 2ATA Tzx 409 22

H

2

o 4

=
HEme AT

}

Z

e pHe A 7

b} ofet 27ke) Al & )

hS4

k9

o, AEAE -

gl .
=

=
e
= | 4
Gig m%
A O
7 < -
| -~ JD
T 9 & ZE
Gl __L/l op zm °
03 N\re on H, o
= [ v
PR T || = Mm
. = ﬁe B -
i e W | P B
R R I
HRl N | | B M
SRR I
I A e
i Mo g Ju =
E Wﬁ H B- ol
= ,
| ™
7=
~
H__l _:_H
)
Mo
W | or w._a
< v .
e T e
e | X || D2
TR T
B | H
J—,NO

2007. 12. p. 33.

I AES AR A

)

o} -]

1
—

wejer pe), 1 Fo|HE ofd E

o
o
of

K

i

N

;OL
4r

=

,m-o
of

i

_nm
To

5

Hlo
no

ol

ol4lolq] Hoke] £AlZks wele}



ST 51713

| Al 47 019 B2o| @Ak~ wiZ: Alefet gte] Lch| 119

%
B
,m'o
of
O

Hlo

X

ok

ﬂmo

4

]

S

o

A
T

ol g el

AR
X

a

=
R

o
o}, o

- du] Aol
Apolrt. AlFARIE ofdlolit of A4

=N

¢}

o2 29 A83K0)417]7]

)
5
T
N

fu!
o

AEERE

g

A9
A, 4Fsu s7Hge A4,

el o

o]o

=

[e)
| B 4-19 | ofpojQ =059

o

R&D A+

O
T
1}

N

E
o

7
[€)

bo

°

oA 5
4-20>3}

- BARDI A 7
ws} o

kel

<3t
5
T

1

R

)

=4

AR

UESC
20 A
[e)

.

o

=)
=7 Hoje ¢l=

il &% AF Zokel v

Al

o, @A A+ FolAY FREIL e AFAAEAN

=

o

=

=

H(

o B A

=4, ©]

]

S

R&D A 7
o

al

kol

o
R

o)

1

L

AulAl 4 A

o Al(E

PeE R&D AT o]

d AFBAE A



120

e
JI
TH
<]
<
=
= 1o o) ‘.M/@
- X
) Wo,&eﬂu o~ M ML o
o x| | o 1=
I Lt R o ol |+
Eo]] HL o] o WL
— | K CCRN 2 e AT
X H _.E _ZTMH_ ﬂAI‘_ )AO m le] Q.W .AT.c _EH J_AO L.ﬂ
wWERET R N[ T W] i 5T
= of| %3 . T | ao | AP n_m‘_wmma o | mo | < ﬂoﬁﬂ_\
MoD | gotr o 3|0 | T FN|TEIT T | W |5 BE
ey glo o o T <0 < o
PR dol {F | Eo | B AN %0 O 7 | aip |op o X
EMH? R Ko % |}~ mrom w kv
M M B T ok w | % B MRT i) | =)  bo
BB T QN KA | Ejvom H| AR | B AT
T
< 3 = w
i} ._ﬂ EO iniy
k- 0Y < Y
<] go uy LBN_ « i
o TR |T
H_T MJ” v o \O_I'_ = 1.n_u—_Mﬁ O_O ,EH ‘ﬂm
X ~ Hio 5P o = H
o N T =IL]] e | B | e
oy T O R|TH] T T Y
1_._A-0 il [ ,__Imﬂ
70 aﬁwm %Lmﬁ mﬂ W;ﬁ oo
mﬂ%& Ay ﬁﬂuﬁ

FAZH(SH),1(2009. 4)S 2R 2HA



Hj

J))

bk

)

g

o]

=

17} of#le waol Utk

9

=

A5

A

T

po] A AN oA

el

ok FAF R oyx] Azt

O

= agd 7A

B

I,

ol
Hlo

gl

1

R

%

119 1,1369H

o

.

g7

o=

T
I 4=2& Bt} 2008 o

A f7ke] oz ofd

2 g

o
il

3

“

ol el el 2005
__(vb__

[¢)

GG ISR E
29| Auprt o4

[e)
8] 49632

JERSpne

=0 =
o= O
7] wWEolch 2008

1

.

et A
2008 o]

1.

RS

+

=
o]

-

o

F =

ZFx

=k

S

A

B
]

712 AR 2007d
2005 2899k CO, &9

1

R

T olof & ZA oA

A

0]

A<
T

[e]
Al 20073 2679F COEC &, 209 COE o] AK

0

1
ol

—_—

el

3
ﬂAlO

o



122 | 71Ok ofsy iy ofq] HEo] ofek m} Ul chOAEk |

=] - o o X oLl

AlE olold Aoz o rt.

| B 5-1 | A2 MO ONYEA BIEY FA|

w9 E Y%
z B 20054 20064 20074 AP FULAE
3 A 2,886,501 2,746,639 2,673,299 A3.8
o3y 1,782,588 1,731,769 1,686,837 A2
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B3] 98 UM 45 BE AU R vestn AR R ol 4
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COE) dhr] ArlEoE SIS 22 O 8% 27 @ B2 © 4% w44
e Aol s

o Wl AN 37| 4% BE Avtel ot EUZL AR e a7she BAU
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Haseln SEY gE% 44 BIANE 4FY TA44ES wus Ba
sto] AIAA ol AT RS FHFS WEHE G

BE 9T 4
SAs 4% 24 10 zwﬂ A g

2. SN R W2 ALY ¥y B

AFLHBE BA AT $Holet: FFALL AH o] @RS BE

2 AleF glo] HepsiAl ARgRel whE FAgH efFane HId 4 Stk

AT A - AR AAY WA B AP $EY 2AUTE ER A
F 8 9 AAHAT 32 BhsE YR susw gk AT 8§

= i
A AT Belets FEARS Thsh Aol ol R A w2 N
A)E WEBHSHIL AT Skt sk w8 GARelA] A oE
Hote A2HE TEFORN o] st
olejdt YREIUE HASH] Yo B HATES FHOE BAA),
MEAANAE, FAALAA, TFolY 53t 2L 4 %
$H3 9k 7 F SAAE T Aol thE S ulste] wedt
1A Aol FAE 2ebrt ulma Goldh A, 3 Ba 4

o 7hH 87 FARYOR A8 4 g 5o Aol glo] ojiisiet

) BaA AREE FRAD iz Faod AdSlol LA U3 EFA, o
HAAel B e AL Ag olu Ao net Aol RiEE AFez oyAg
of Arglo] 1 AHgFol wel HabEls v, BNl WlEE L oldshg w ool ure}
Bubeme g ouA| o] Wt thes) s,
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&l et FaEe Ao, oju] Aqd, dvps, d= 5 247kA
Ae S8k wH =7he0l 190d5FE AEolal ot

mEbA 2 E40M e 24V IS e FolME EaNE g
2 gt B miAs 9 24 Ak SelAE 2 A oA
© 87T AR Afem Qs Fafoidol A 2443
Aol SHA Zh=ro] BN Bk AbE A dES) Hil e o R 'a

4
A Rk ket Tjelsle] At olAstEe WEel 1A G A
7w gl

1) EtAM Fab Atg|50)

1) 827t

HaAE 7P WA B 57k A9eR 199040 f5EE g
AE BEastgict o)alsleta wj&Eo] We 63k d=So]| th(ke)
103290 Rsta 7F §EER oldsigia wiEe] et 45 Fu
Aatelch o]F A9dl, w2 o]z} 19914, Qa3 1992 e] 7zt Bha
skl AG7HA] TS A& ek G A 2001 g
Fatded, 7€ w7bE0] HAE BaAE duifdez o

, FE HaAE AREER g AleE olEshe HollA

oft  br
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galstis A4 F9H AAAEE o )
Q3] Fobd Al HErg 25U ngsq griow uAs = FHE
Hstel 84 Bl Al Aokshe = .

AR 2rholl A 37 AL 8 Bzo] djstel Wilo] Skt
Aol 2.9 WjES Fol7] S BE U Lol ouAA W EraA
Al Sustlch sade] A9 wha el weh AAARS Hats)
T GUAEE SR AL 71E0] oA Ae] Hlste] 10-20% SEOE H
4 e szoltt 1¥m 84 Yl AAE AFHor BE AR
Sol A4 AAAUA, AU AT W BF 20 913 7]

Assta A&A o7 7)<4 A R&D S =3

i
N
Ir
%
ik
5
]
zo  Mu
o

| B 5-2 | BAN T 3UMEY A& H W (20083 2827 1|F)

T B s | 294 duta e
=ooE 1990 19914 1992 20019 | 19914
5 3
Aegs | awde | auda | awma [TEEE auge
™
[e)
Ao ne| 10329k | 102.99/1 (1(?;{&;{52) - 109.8 /K1
o— <y
53.2%/kg
ARARS | 87991 | 489.69/1 |(AHYE 7HHE - 109.8 /K1
10% 353
oz A9 86.99/1 | 489.99/ 52.39/1 - -
A& 3uro 76.99/1 | 367.09/1 4829/ - 163.8/kl
HAoA7tA | 32.59/m2 - 4749m2 | 3.2%/kwh -
AP g
[e]
Heb 79.5%/kg 807';‘;“? $2.190kg | 2529 kwh | 99.99)/kg
321.59/kg

1) E-8(2008. 7)2 EUR : 1,606.7¢, SEK : 169.9¢, DKK : 21549, NOK : 199.7¢
2) =2 7IFHSAR B
A5 A, AP o5t BhaA Zouel, AR EHY, SERAATY, 2009. 5. p. 21.

)
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(2) 9=

AEe 1997d WESPA WE T A2} fjH o g4
o] = AT HAESIGT 200449 1Yol @A FAPL WEsl=
5 A&H oz APA AN WESIG T SN RS 87 o] FA|
oH= Algolu AIA =9 W] SollA Zol7t Stk S A9 AAH
AA NE 2ol A BAA(2A)E =stgic) wetd G275 8
A Algol QR ¢tuf thulsle] tiAR & Holv, PN EYPow
el Eohdl Al RS AEAY ¥MAAQ o BAG 2= FHS

o) *ﬂ‘g

R Eat 2004 20084
VSR = kg 1.58 1.58
k=1 X=X 1 1.52 1.52
= o 1 0.82 1.63
a4 & 1 0.86 1.72
AEAR 1 0.81 1.61
=z o 1 1.77, 1.83 1.77, 1.96
A7~ kg 1.76 1.76

LPG kg 1.96 1.96
A7}~ m’ 1.38 -
A7) kwh 0.28

AR A, SRS e wAN] =AWl AREY, sHERAATY, 2009. 5. p. 22.

R 22 AlA A 2Rde] ofyEt ZIEe] AlAl flell AlEo] A
=de WA i e A4t SFAE Bt ALR AEE Y =
F=ol =0t AAIZNE 2] SgA Alee] 1029 1 ol ZAaL Q)
ok okx® dE2 IAIBAY FE Y A2 4T W) 8% 5=

Sl Thapat Al W A 25 s ok

o

N

ol
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+ o]l Atk oAl Fall Foixl wiE VIES AVI=S AAA sTE F

o—]

A A4S ofe] b BHelAstEA A 7%, JUARS T 7%
AEAL H)S gI8) A 4 9l Aol Qlrk
o

HaAE FE 47 o

v &0] o574 9t} o]& EW=E {7 %Mﬂ% %iiﬂrf;}
sheba v EsFo] dupihE Wskel=A] Akt

EAAQ B ol ohA et Zafold o oYW - AREES A
HEH A2 FF AR HIS o] m9 #21(90.0%), F-H7.3%), MF30, &
2, U o2 AREEIL ok 53] AEold 7| Ao, HEEEC]
A, 71AEF TN 55 AYstiis AR Fajold ] Af AHE HlS
90% o2 AIstaL itk HPEEZU A% A/t F/9 Hl&ol Zt
7} 51%, 41% A2 S5 v]5o] o2 oo vlg] Ay oR ko,
BEOIHF 7| AN A= S HISOl 2% 2 w2 ALE RAMESIH:
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| B 5-4 | 2910199 oY% 97 AI§%(20074)
o) =4 %

o %
T OB e =
= a7 % hin romin A MF30 =25
i 412,423 290,108 91,592 26,980 3,743
A} o ’6:]7 Z ’ ’ ’ _ ’ ’
ol g7IA (100.0) (73.3) (22.2) (6.5) (0.9)
i 68,754 68,362 392
Io|th& 7] % ’ ’ - - -
AZoldg7IA (100.0) (99.4) (0.6)
— 225,041 114,900 91,879 ] 15,330 2,932
e = (100.0) (51.1) (40.8) (6.8) (1.3)
25,439 25,195 244
L3 7] % ’ ’ - - -
SHTA L (100.0) (99.0) (1.0)
65,337 64,962 375
M7 % ’ ’ - - R
17714 (100.0) (99.4) (0.6)
cqres 53,672 53,152 ) ) ) 520
o —= (100.0) (99.0) (1.0)
. 511,515 492,399 ) ) 12,820 6,296
oo (100.0) (96.3) (2.5) (12)
SpTE 264,131 229,504 32,428 ] ] 2,199
(100.0) (86.9) (12.3) (0.8)
e 216,632 215,658 ] ] ] 974
== (100.0) (99.5) (0.5)
427) 22,252 22,126 ] ] ] 126
= (100.0) (99.4) (0.6)
- 186,218 185,135 ] ] ] 1,083
seee (100.0) (99.4) (0.6)
. 531,301 529,017 2,284
::L" u_ y bl _ _ - b
oA ] (100.0) (99.6) (0.4)
oA 136,517 135,668 ) 2 ) 848
- © (100.0) (99.4) (0.0) (0.6)
Sl 238,336 | 236,400 ) 566 ) 1371
- (100.0) (99.2) (0.2) (0.6)
F0) e Z ol +3E HFY
AR FETYE YA
ANAY FHE AR B 55 AR 5oz TAH dou AR
o] A= Qg F79 7H ©HEAAE Vi 759 714 SEAHoE diA

sto] A4S 2 Sh3ith A== 1980 FE

gt on, 8% 1A of4l, ofg) Al
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din Qp = adln P+ Bdln V+~din Qs+ c

QO S EF P F
VolH(Re, B4 R, Qs oY A

9| 24 sthrloll SEA AAIE "HolE Z42+e] "ol o) P HA
(Stational Test)E AA|SIATE SHAA HALE dfiof 3= o]+ Thgol
A= AL Su] giolthsh w9 AR 7P F dEA
ADF(Augmented Dickey-Fuller) 7471} PP(Phillips-Perron) 4% 2] WIS =
A QA FALE STk 1 AT 2zke] oA elde] 2Afels A

o Ehgth old BAIE A5t 1A 2e] WaE 1% sl

g D)= 7ML Ade AL S0 diE who] AGAA
gof wshA FFH o2 EAs7] wiZol 713 2] F](spurious regression) 2] A7} LAY 3}A
7] g2,
52) AMdATA(2003)¢ AE A FERet AR HAREAdS 44 o
0.240~0.2449 0 YR ZAAALHA20049)2] A= AF 0.79, 0572 YER.
53) BaAle Y A= dEo] gaA B aEs FuE alY dAe ddste Al 7t
A3 ¢, subgl, 10%k = A=

167~0.209,
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| B 6-5 | SAN 21 N ONYEL HZT B
& COE, %
ojarsier | 3uh @ RIpAl | osuh 9 Rkl | 108 9 R
& ST oarster [ opifk: | ol L3k | ORIk | ol Alsket | oflks

(20079) | » wizer e | & WS iEeEle |4 WS g

AEolti@71A | 223,404 | 217,089 | A2.83% | 212,880 | A4.71% | 202,355 | A9.42%

_?.

=

SlBo|fEg7]A] | 36,056 35,105 | A2.64% | 34472 | A439% | 32,887 | A8.79%
JHEEE 124,663 | 120,998 | A2.94% | 118,555 | A4.90% | 112,447 | A9.80%

EH2IA | 13342 | 12,990 | A2.63% | 12,757 | A438% | 12,172 | A8.77%

AEL71A | 34,264 33,360 | A2.64% | 32,759 | A439% | 31,253 | A8T9%

FITEE | 28,149 27,408 | A2.63% | 26915 | A438% | 25,681 | A8.76%

o & A 268,819 | 261,713 | A2.64% | 256,976 | A4.41% | 245,134 | A8.81%

ZI1AEE | 140,635 | 136,815 | A2.72% | 134,269 | A4.53% | 127,903 | A9.05%

<o & 113,606 | 110,608 | A2.64% | 108,610 | A4.40% | 103,613 | A8.80%
7] 11,670 11,362 | A2.64% | 11,157 | A439% | 10,644 | A8.79%

oA | 97,658 95,083 | A2.64% | 93,367 | A439% | 89,076 | A8.79%

LA | 278,625 | 271,271 | A2.64% | 266,369 | A4.40% | 254,112 | A8.80%

<3l A 71,594 69,706 | A2.64% | 68,449 | A439% | 65303 | A879%

o ik 124,937 | 121,644 | A2.64% | 119,449 | A4.39% | 113,961 | A8.79%

st A 1,567,422 | 1,525,158 | A2.70% | 1,496,983 | A4.49% | 1,426,544 | A8.99%
F L pAYRERTY OlYFGRARI00)E NEARE BE

2 Ak et 2aloldlo] ol dbeheka HIET00TE 71E)el B
Al 39 €, S, 109 9 R A] ol deeka WSS 717 2.7%, 4.5%
]-

9.0% AT Ao

fu
M
>
m
32
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ujZlol 2ol Bo] Ao HFESCI, TaATIol, 71 HUEY
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EZolgle] wjEololgjoloj &L 25.2% Lt ZrAd
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| B 5-6 | 20019 EY NE(20074)
g8 39 %

2 m SO B B 0 N B B O 97 B %1?13;;; %10%]3:‘%1
+o | HgA) | ®) oo | o | oo
STolefals 1A | 3045213 | 3230174 | 1219890 | 377% | A193961 | A64 | A0S
ofmold@ A | 595158 | 561391 | 9343 | 166% | 33767 57 1.0
PEEE | 1222006 | 1661132 | 410,185 | 247% | A4896 | A359 | Al107
SAA | 369053 | 32047 | 56994 | 177% | 47006 | 127 148
AETAA | 8217 | 750324 | 164149 | 219% | 131849 | 149 15.0
SHTES | 61285 | 29032 | 108064 | 204% | 8384 | 137 14.0
AT | 891194 | 8377970 | 2023439 | 242% | 5B9M | 60 24
JMART | 1692049 | 1809325 | 452669 | 250% | AlI63T6 | A69 26
Q= | D142 | 64566 | 11909 | 184% | 7578 | 105 1.1
P 136513 | 108662 | 13838 | 127% | 27851 | 204 240
ool | 640912 | SS0061 | 126673 | 0% | %0751 142 19.9
DAy | 343,186 | 368481 | 130890 | 355% | A25295 | A4 62
DA | 43793 | 32048 | 4013 | 125% | 90845 | 205 19.7
aads | SRS | 147 | 84687 | 163% | 63365 | 108 56
= . 0= o]g o]o]&=o]%o]ol/mZM*100
A AABERT, o ARRAR T, 2007.
ol gt 7t T Fato] mE o] o] HAA mutE B4 9
= 2t 558 AU RA 7HE AR AlSo] oy, o]F siA=
stAau|E A7 a6tk S5 3 MF30, 85 5 olyA| Yol uet

MPASH o] ARBREA HjZ o] th oo ot
7he] WBHRE TEA trerb Etk o]2fdt ot Waks
AR} A5k, oldulg F7HR 3| viEol Yol BE Watsl
ek o}7] A R o]2le] o] ul g ARstTk T AeolA B
A4 BIp3 Qs Amb] Abs

: o]
Aulg 45 HEoldolE Pa F& Faharh

r
B>
__>L‘
il
off
o
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ol
o
L
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A ST A(E D) FH Al S Sl ddFes
o1 A(28.8%), AECIHEF7IAAAQ27.7%)9] BlE S7H7F #A vEbdew,
79 AES 259-261%2 UA FES KA Aok AR A vIF
o] & ojYo A TaAl Fib Al tiAA = 26.0% W] HE St
£ 23lon, dFom S/ HFo| 2 HIESIYT FEoIHF
71 A o1q] H|E Z7H= 247t 28.8%, 27.1% 2 UER} $8 A H]go] =

ol9o] A% ulg 2717k A vepieh

| B 5-7 ] 2999 @

ob)

 ONYEL BB

T % ojAteE A v =
I 0.524392
% 0.589534
I 0.429660
MF30 0.566734
LS 0.530933

T 1 1) COEL olilstea wiEFs uF
2) MF302 A9 35%, 9 65%¢]
AR oy A 71EY AW 3

A seb o F3 Al ujEdojgoldE HekES AEolU@7IA

A ZAAH7IAY, HBEEAY SolA A% el 14 HeRd e,
Hr71odd, ZEAgd SollA= 2.6% dashs Aoz et mi&
HojolofE HopzRo] 2 ofYP AR oPulE F ARH] HFo] B
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| B 5-8 | SAN RI A 290[0| 0|98 ot
49 % ¥/ COxE
Wzono) | 3% ¥ RN | sw 9 Rax | 108 9 R

AOIUE | mjzao) | WMale |mjE o] | Wle |ujEdo] | Wale
(20079) | o JoldlE | (p) | doldE | () AqoldE | (p)

A

q_

BLolF 7| A | A64% | Al3.1% | A6.8% | A17.5% | A11.1% | A28.6% | A22.2%

Lol 7| A 5.7% 3.2% N2.5% 1.6% AN41% | A25% | A82%

jIJEE A359% | Ad18% | AS9% | A45.6% | A9.T% | AS5.3% | A19.3%

o7 A 12.7% 103% | A2.4% 8.7% A4.0% 4.7% A8.0%

A7 A 14.9% 120% | A29% | 10.1% | A4.8% 5.3% A9.7%

FNFEE 13.7% 109% | A28% | 9.1% A4.6% 4.5% A9.1%

o & At 6.0% 24% | A3.6% | 0.1% A59% | A5.8% | A11.8%

7| AAdY AN69% | ALL2% | A43% | AL40% | AT1% | A21.2% | A143%

<ol 10.5% 79% | A26% | 6.2% A4.3% 1.9% AB.6%

A7) 20.4% 18.8% | Al6% | 17.8% | A2.6% 15.1% | A53%

<ol 14.2% 11.0% | A31% | 9.0% AS5.1% 3.9% | A10.3%

28] ATA% | A134% | A60% | A173% | A9.9% | A27.2% | A19.9%
a5z 20.5% | 189% | AL6% | 17.9% | A26% | 153% | A5.2%
ases 108% | 8.6% |A23%| 7.0% | A38% | 33% | AT.5%

% A gERTe] PG IRARLQ0NE NEARE &

ol AW ghaAl A AAA 9% BHL 72§59 ol st
ol Aolstel 4 slel 4 el o ot Al gisvl £

SR A7) BAole theat 2 sl Atk AL gl 3
), SuF 9, 109 92 B A9 zolofglo|olge Abmugront sha
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el N AR el 2.08 2.02 2.25
Lo A 5ol 8.88 7.84 75
ZallFAg el 2.63 2.67 2.74
A 711 5.27 4.59 4.45
ol gl 0.16 0.23 0.18
7] et g0} ¢ 6.75 59 478
ZIdddG ol 1.15 1.07 1.29
B Rt el 1.65 1.09 0.58
Hr7ofdd 1.05 1.03 0.98
A 0.32 0.3 0.35
S AR IS 1.76 1.58 1.46
Aoty 1.23 1.49 2.24

A otEglo]¢] 12.26 12.43 9.66

o obzpito] ¢ 5.83 5.19 4.36
dAetsdolyd 4.37 3.96 3.28
Aol 0.77 0.67 0.26
B 4.9 19.55 27.98
T8¢ 0.75 0.83 0.74
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T+ & 20054 20069 20074
@ Aol 0.6 0.67 0.52
HFEEY 0.74 0.65 0.76
71401 ¢ 1.08 1.07 1.07
T LEZ0]Y 0.33 0.32 0.27
BEolt g 7| Aol 1.13 1.02 1.24
BLol g7 A A Y 0.94 0.76 0.51
o] To|tF 7| A oY 13 1.15 1.36
Qo] A7) A o ¢ 0.91 0.98 0.97
o ool g 0.8 0.77 0.85
T A 3.39 2.98 2.85
<ol Aol g 1 1.02 1.04
7] o] 2.01 1.75 1.69
gojsold 0.06 0.09 0.07
7] EbE o] ¢ 2.57 2.24 1.82
ZIdddG ol 0.43 0.4 0.48
B Rt el 0.63 0.41 0.22
Hr7ofdd 0.4 0.39 037
A 0.12 0.12 0.13
Akt ol ¢ 0.68 0.6 0.56
ArEgodd 0.47 0.57 0.86
A otEglo]¢] 491 4.97 3.86
o obzpito] ¢ 235 2.08 1.75
dAetsdolyd 1.7 1.54 1.28
A --ref 0.29 0.25 0.1
B 1.87 7.45 10.65
g0l 0.29 0.32 0.28
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+ F
By A i A | MF30
412,423 | 290,108 | 91,592 26,980
68,754 | 68,362
225,041 | 114,900 | 91,879 15,330
25439 | 25,195
65337 | 64,962
53,672 | 53,152
511,515 | 492,399 12,820
264,131 | 229,504 | 32,428
216,632 | 215,658
22252 | 22,126
186,218 | 185,135
342 531,301 | 529,017
23 136,517 | 135,668 2
AL 238,336 | 236,400 566
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[MEXAL Z1}]
O NFALUY = NITHYo| 0ot oA 2%
T & 44 SHA(E) | F(P-value)
o A 3.7 200
UA]
o a 73 3.7 188 0.069
of A 3.6 12 (0.793)
20ty o] s} 34 8
30t) 32 24
1.960
=
S 40t) 3.8 37 0.102)
50t 3.7 73
60ty o] A 3.7 58
] 2.9 10
A44 3.6 71
Aekd 3.6 81 2567
AF2E e
44 4.1 13 (0.028)
A4 3.8 13
AR 4.0 12
oz o] AP ARA} 3.6 118 0.072
I=}
’ o} A4 0]9) 37 82 (0.788)
104 o]3} 3.4 41
10~204 35 42
2177} 3.276
20~304 3.9 54 (0.022)
304 o]At 3.8 63
S A SHA() | F(P-value)
o A 3.7 83
¥ g5 WA A 3.6 24
A AY F 4.1 26
3.487
il RS W 2z oro
Al g A= A 3.1 13 ©01)
83 3.7 9
4 ne 35 11
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O NFQUY Ex WAL ANQLY HHO D AN 47
E A2 SR () F(P-value)
3 A 47 200
- g A 4.7 188 1.375
e o] A 45 12 (0.242)
205} o]} 44 8
30t 4.8 24
1.611
o &
T 40t 48 37 (0.173)
50t 4.7 73
60 o]+ 46 o8
2rg 49 10
A 4.6 71
At 4.7 81
A4 o 025
e 19 3 (0.259)
A5 45 B3
Akl 4.8 12
. o] QA Ak} 47 118 0.059
T o\ A4 o9 47 ® 059
104 o] 3} 46 H
10204 48 2
o 1.671
20-304 48 >4 O17%
304 o]Ar 4.6 63
P A Sz} 4x() | F(P-value)
3 A 4.7 83
P 3] wAA AL 46 24
A Ae % 47 26
0.492
R == =z oo
o2 2R 9 48 13 (0.742)
a9t 4.9 9
A n= 47 11
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T+ 2 A SHA(W) | F(P-value)
& A 2.5 200
o 4 4 2.6 188 4134
T of 4 1.7 12 (0.043)
204 o]3} 2.8 8
30t 1.7 24
2.526
o &
A 40ty 24 37 006)
50t 2.7 73
60Tl o] 4 2.6 58
+=4 23 10
444 1.9 71
Az o Adetd 35 81 17.131
=344 1.8 13 (0.000)
A4 1.5 13
AR 1.8 12
2oz of Ay Ak 28 118 14.94
e o AR A o) 20 $2 (0.000)
109 o]sf 2.7 41
10~204 25 42
ZA71 7 0.439
20~304 2.5 54 (0.725)
309 o]4 2.4 63
T 2 e SHA4=(Y) | F(P-value)
3 A 2.1 83
IS b5l WA A Y 2.2 24
A A & 1.9 26
0.791
-7 @z oro
o e 2 a7 @S 1.9 13 0535)
o83k 1.8 9
IR 25 11




194

| 71eistaloF ofsh thu], ofo] o] ofer Wrp Ul choAet
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B A% | SHAR(E) | FP-valw)
3 A 2.6 200
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e o A 2.1 12 0.178)
20t o]3}h 2.5 8
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o &
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343 22 7
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s o] o A Ak} 3.0 118 21.661
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FA1 7 Vsl
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P EES SEAR(F) | F(P-value)
| 2.1 83
5 ) B A 21 2
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0.46
R R 2z oke
72 2 a8 &g 24 13 (0.765)
a8k 1.8 9
Z pe 22 11
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