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A =42 uid AlA GDPE 5%~20%¢]
sk o] o] 5 SIRESlaL Jti(Stern Review, 2006). ©]oll o], =, dE
ARAEE 71508 0182 913 A9, S5 Nae g

11 Green Raced]] W&7F= Low Carbon Economy(Society), Low
Carbon Growth, Carbon-Free Prosperity!) 7I'dS HHZQl s}F= AFsla

_4

o)
P

1) Carbon-free Prosperity by U.S. Senator Maria Cantwell of Washington : Repowering our
economy with cleaner and more diverse energy sources is one of the most urgent challenges
and opportunities of our age. Carbon Free Prosperity demonstrates conclusively that prosperity
and reducing our dangerous and debilitating reliance on fossil fuels are mutually reinforcing
goals. ---(FEH)-"The Carbon Free Prosperity action plan will help spur and leverage our
ongoing efforts to create the policies and federal incentives needed to accelerate the clean tech
revolution and help build a 21st Century clean, smart, affordable and job rich energy system.
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(E 2-2) MSAl HIUY #2 AE ofufx| LH(

(2t - HTOE)

Bl= 2 Mg ks LNG TRIE 2%l

Aoy 553 35 3 3,136
2,546
7 446 211 0 657
1990 S3UIEN 143 81 251 0 475
&M 177 2 0 0 179
Al 2,865 1,081 497 3 4,446
Aoy 1,014 86 0 4,504
3,404

71 628 1,777 0 2,405
1995 S30IEN 490 107 538 0 1,135
&M 340 2 0 0 342
A 4,233 1,751 2,401 0 8,386
Aoy 963 1,487 357 0 2,806
7 797 791 3,083 0 4,670
2000 S3UIEN 287 169 622 0 1,078
SEu 293 2 0 0 294
Al 2,340 2,448 4,061 0 8,849
Al 246 2,027 663 0 2,935
7K 654 998 3,270 0 4,921
2005 220|Eh 26 230 815 0 1,071
s 4 2 0 0 6
B 930 3,256 4,747 0 8,934
A4 406 2,114 689 0 3,209
| 267 1,017 3,100 0 4,383
2006 S30IEN 93 241 778 0 1,112
SEM 48 2 0 0 50
A 814 3,374 4,567 0 8,754
Aoy 456 2,199 712 0 3,368
7 187 1,036 3,024 0 4,247
2007 S3UIEN 151 257 778 0 1,186
&M 110 2 0 0 112
& 905 3,494 4,513 0 8,913

&}

= .

AL .

11990-19061 Alg], J1H Ag LHlzte MSSIEANM B2 Halsin oSz o elTolME
1900-19061 7|7+ Sk Algt7is o] AujZe E8siol MR,

CEE MAEA| b= 712 S| ofHA| AH|ER (RE 1) &X
SEMRIAL TMRREZEH ., 1990~2008, L URIAIAT, "HSSAH L, 2006
CHEE=AIZIASES], http://www citygas.or kr/ MEA|, TMSEH M, 1990~2008,

H2F MEAl oA 2H|EY TG 17



2) AR ¥&

Az F5] ouA] AHEe 1990 1,392 TOESA 2007 1,1363
TOE HE=2 18.6% =AUt A<t ING 2 22 An]gko] gif-Z =38}
™ AR ARREA] e FoE AR

AGA 28 IMF 9302 199732 71- o2 F243] 1H4sl] A2k
2000371A] A|&H 02 A FAS Holtpr, 2 7} F0]5 Kol 9t

A ZAoth wPH ING &M &2 19990 =LA
7kt 1990ttt A2 F-2 ollUA] &HlellA A8k BlFe] 7t
atlou, FHE7RA entek faFolE Hola vk <1y 23> X))

ol o qA] AH|Fe] W= AEAIW AR eZdo] ThE A HT o)
wlo] Bf A9 o2 ARGAIZ} o33 dFor FHHATY A A A
< 1995 81,8357H, 2000 72,7547H, 2005\ 67484702 FHAidkal glom
FARARE A FAaete] ofj|A] A e AR olojxl Aog ATETK<
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(E 2-3) M2A| MZY AT, SARE

7= | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006
:f;?)' 81,835| 79.419| 75287| 66,197| 68346| 72,754| 76,017| 74,043| 71,023| 68,866 69.982| 67,484
i*g 732,601/ 808,516|648,077| 575,849| 572, 114| 568,421 | 631,741 | 571,651 | 520,493| 464,256| 473,643| 445,157
AZ MBAl, MR, 245
E 2-4) M2l Mz F2 o9 ofjufx] 2v[
(2491 : HTOE)
T2 MeA W LNG SFolEt %
1990 632 295 22 0 949
1991 692 294 27 0 1,014
1992 557 201 31 0 879
1993 609 280 32 0 921
1994 793 276 35 0 1,104
1995 815 272 44 0 1,131
1996 861 270 49 0 1,181
1997 456 256 53 0 764
1998 372 216 66 0 654
1999 237 235 129 0 600
2000 217 247 140 0 604
2001 388 241 138 0 768
2002 420 248 138 0 807
2003 555 237 136 0 928
2004 582 207 120 0 930
2005 294 202 % 0 612
2006 493 217 71 0 785
2007 557 208 59 0 824

Ri2 : BEMRTAL,

oA
NRRTES

LS URIALRIE, THHSH R, 2006.

CHEE=AIZIASIS|, http://www citygas.or kr/

M2Al, TME2E7 01, 1990~2008,

A, 1990~2008,

H2F MEAl oA 2H|EY Zig 19
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(£ 2-5) MBAl oLx|AY #2 A ofufR] LH(

(kg : HTOE)

El= T2 MeA Wk LNG FHEL A

DA KIS 1 0 0 0 1

uixy 2,104 7 0 0 2,110

1990 Mo 1 0 0 0 1

x| oty 2 2 0 0 3

sl 2,108 8 0 0 2,116

IHENE 0 0 0 0 0

i 1 6 41 0 47

1995 Mo 0 0 0 0 0

x| oty 0 4 101 0 105

3t 1 10 142 0 153

DA HENE 58 0 0 0 58

i 0 4 39 0 44

2000 N 1 0 0 0 1

x| oty 2 5 208 0 216

sl 61 9 248 0 319

DA HENE 147 0 0 0 133

i 0 2 270 0 48

2005 NoFx 2 0 0 0 0

x| oty 2 6 43 0 227

3t 152 9 313 0 408

DA HENE 202 0 0 0 202

i 0 5 26 0 31

2006 Mo 0 0 0 0 0

| odtat 0 6 309 0 915

3t 203 11 335 0 548

IHHENE 118 0 0 0 118

i 87 0 36 0 124

2007 Mo 0 0 0 0 0

|4tk 0 0 348 0 348

| 206 0 385 0 591

F 1 MRSESAOIN JIEIUA" RS THASHAL uX| JH[OR 2R8
2:1990:4~2006 7|7t St0] oL XAt} HE20| M2 AIZZS TMBA| 2AIIA MZH T[S (MEA],
2008)0] AIZE Egslo] LMDt x| ALt MABS RS0 HAlsH2H, 2007 S=MAEARIE
£ #8313, o] ATHMETSH=HSA o EFRAA O “Mu|A" REO| AH|Zbof GLiR|Ae] EHE
M ALZ™0| EE=lof U= ASE Hthslod, vlite] BE0| “AeoZ ER5t0] MASIAS(EHA X
AR b= T[2F Seto| oA SH| 2= (RE) &),
A= =M RIAL TMRRFZEAL, 1990~2008, ZalUX| AT, "HaSA el 2006,

of
CHSFEA|ZEABS|, http://www citygas,or kr/ MEA,

TMEEH A, 1990~2008,

H2F MEAl oA 2HISY TG 21



SAS] £A7k WED BRAN oA &) B)Fo] e RRE EE o

FLAY FEolH, ole wle] tEAl Aol Uehbe 35d ddo=

29 AA7EA AW 2~ B Ao wje} HFE7] AR ol &2 F4:3 4
Holm, 2007 do]E= 157HTOE7}F &H)E Aoz Huyw 9ok w3t

BE WACH, BT FRANE GT6, AL RS A%, WACH, o

LY = Fe] G- <A TR FAAG 0] o] Fol
71 1991'3~1993, 19973~1998\d ]| T} &fj ¢} v &) 2u ]
YA| AH|o] 371 As & 4 Atk & T B
735 olluA] avEre 200190 AATAFE o] NEE o] % FA| i)

Atk ole HxFae] Aol dHTATH R oo I FHast

=
Ol
B
12k
=3
=
o]
o
1o
=2

I 9%

N8
M
H
M
1%
it
W
[\ ]
S
()
(@)
rL
o
ol
)
>,
Ky
Y
12
o,
£
£
o
>,
A
o

o,
et
2
2,
=)
i)
=
firg
™
B>
=
ol
1
oo
3
oy
B>
rot
po
b
T
ful
2
O

5) AA|, TAHSA] 227kx QlHlER] T3, 2008.

22 M2A 713EsiS MutEd 9 uHsE



E2-HEE 0|S2YH FE MR LH|Z

7,000 180
£,000 180
140
5,000
120
—
g 4,000 L 100
2
#3000 80 4 H3
60 LNG
2,000
L 40
—
1,000 20
o0 L - 0

1990
1991
1992
1993
1994
1995
1996
1997
1998

1999
2000
2001
2002
2003
2004
2005
2006
2007

(33 2-5) MEA| et £2-H|EZ2 £F oux] LH[Z

(E 2-6) MSA| T2 -HERZ HE2 ort of|fX| Av|
(£ : HTOE)

El= M BE LNG Soiet A

1990 3,022 0 0 0 3,022
1991 3173 0 0 0 3173
1992 4,084 0 0 0 4,084
1993 4,666 0 0 0 4,666
1994 4,562 0 0 0 4,562
1995 4,807 0 0 0 4,807
1996 5,209 0 0 0 5,209
1997 5,940 0 0 0 5,940
1998 5,049 0 0 0 5,049
1999 5,165 0 0 0 5,165
2000 5,096 0 0 0 5,096
2001 4,482 0 3 0 4,485
2002 4503 0 21 0 4,524
2003 4308 0 34 0 4342
2004 4377 0 53 0 4,431
2005 4,030 0 76 0 4106
2006 4183 0 106 0 4,289
2007 4238 0 157 0 4,394
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(E 27) M2Al £2-H|EZ2 22 ZERY o5 ojux] A

(2l : MTOE)
Mo
o =y - LNG A
SR | AR | LPG [HICH|7IEt AR

== 1,010 1,221 412 1 4 0 2,647
AMTH| 1 90 1 19 162 0 273
1990 HE 0 12 0 0 0 0 12
HI=E e 0 70 0 166 32 0 268
52 0 2 2 0 193 0 197
£2 1,734| 1,447 513 14 4 0 3,712
A A 1 66 0 4 726 0 797
1995 He 1 172 0 2 1 0 176
Hl=2 He 1 11 ol 48 0 0 61
52 1 1 1 0| 1,156 0 1,159
== 1,654| 1,362 822 0 1 0 3,839
HMEH| 0 18 0 40 793 0 852
2000 HE 0 82 0 0 0 0 82
HI=E e 0 2 0 0 0 0 2
=T 0 1 0 0| 1577 0 1,578
== 1315 1,389 870 0 1 76 3,650
HAMER| 0 36 0 58 428 0 523
2005 HE 0 55 0 0 0 0 55
Hl=2 e 0 9 0 23 6 0 38
52 0 3 1 0 291 0 295
== 1,322 1,286 905 3 2 106 3,623
MR 0 47 1 43 434 0 524
2006 uzz HE 0 50 0 0 0 0 50
ol 2 0 20 0 42 12 0 74
&z 0 4 0 0 679 0 684
== 1,337| 1,266 921 4 1 157 3,686
AMEH| 0 49 0 6 351 0 407
2007 HE 0 62 0 0 0 0 63
Hl=2 e 0 26 0 58 11 0 95
512 0 4 0 0 848 0 852

T 1176 4RE SR, ZTER, 3%, LA 84, 3%, O1RRE, 8Y

2: 220 MAER 2= 7|ZH Set9| ouX| 2H|EE (BE) X
A2 SIRARBAL TMRRLZEAL, 1990~2008,
SRR ALIEE, "RSHEAIQIR, 2006,
EEAM*S.&I, http://www citygas or kr/
MEAl, TME2E7 i, 1990~2008,
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1970:9~19974 717t Bt Ht 7.9%9] =2 AARTES ks, A&
Al olUR] 2B 7 F718ked gtk aEu IMF AR 2391 1998 0]
BARTE 6.9% 72t T odlUA] njFEE Ady] 11.5%9] A4S
Hejown, o]% A s8I} A YFOR A v F-E vHESH
A=

da AR AEN 1960de At Algte] F9 oUR|do R o
LR 19703 F—OM% 3T §49 T2 A Hlgol 547
FEsA AR7E T8 dUA R FARITE ey 1990 FRtel] =
AR AREO] fﬂﬂfz} ING 9 #7] ZH]e] 72 Afo] 4] H]Fo
e} W EAIZEAE INGE 20029 ©]F <P A A S Hela 9)
o} o]2fgt oA Au|FE| ] sl wel fEjveke] duA] AHER
A7) GolA] ouR] 4 SE=E 20079 71 96.6%S 7153k Slck.

MEA] A5 4H] A-S A EH 19901 9,002HTOER AA| oUA] &

H| 2] 82.5% F =5 ARSI Af-F A2 Ha) 4sled 2007+
6,6141TOEZ. 42.9% F=o2 Wol% E‘r 19} ] dE AH)ERe 1990
1,385HTOER 12.7% F=0]lovt A& o2 Z7tsle] 2007d0E 24.0%

= 27kl ¢ 199019] ‘:AmA HEEL 194% F522 5194TOE
2 Znjelg ot 20029 EAZEA BEEC] 90% o] gl o] 2HA] ¢y
Aol HFgFES Holil AH|HE 46754 TOER S31t) o218 £3)&= A%
Al AA oUA] A 7R oF 33% FEd APEE Aoz BAEdth

6) 424 AR AR A, EAI72 18, AAIIA R BRele] BAelgoR, 42419
oA & Z]‘l]ﬂ‘d"ﬂo}‘ﬂ] A= avjFo g 38 A84H] FE7F LNG, LSWR, LPG,
QAFLI T oz ARrREA, BEHREA, BAVRERE FAAE SRS 2]

BE o] AFeME VRS T8t A S
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(33 2-6) MSA| olx|ee Au|3HE
(E 2-8) M2A| ¥ offx| 2 Ab|sig
(ct9l - HTOE)
T2 MeA aE SAZES SeEL %]
1990 9,002 1,385 519 288 10,909
1991 9,069 1,475 770 223 11,317
1992 9,723 1,587 1,138 160 12,450
1993 10,332 1,715 1,499 109 13,548
1994 10,763 1,920 1,008 062 14,682
1995 10,950 2,033 2,587 036 15,571
1996 12,209 2,215 3,141 021 17,655
1097 13611 2,355 3,427 014 19,303
1998 11,504 2,253 3,311 012 17,158
1999 10,382 2,449 3,037 010 16,768
2000 8,071 2,704 4,449 0.1 16,124
2001 7,710 2,870 4,491 0.10 15,071
2002 6,989 3,003 4675 0.09 14,667
2003 6,649 3,113 4759 008 14,521
2004 6,652 3,289 4834 010 14775
2005 5,861 3,488 5,232 0.14 14,581
2006 6,363 3,602 5,078 015 15,043
2007 6,614 3,702 5,114 014 15,430
26 HEAl JISHSIS HTEs o ulEeE
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(E 2-9) MSA| MEt AH| §E
(2l : HTOE)

o | 2WE | HE A
1990 2.88

1991 223 MEAMMer4H[HE

1992 1.60 146 350

1993 1.09 3.00

1994 062 250

1995 0.36 @ 200

1996 | 021 & 150

1997 | 014 0.17 100

1998 | 012 050

1999 | 0.10 000

2000 | o1
2001 010 233332333 2IRRRARARAAN
2002 0.09 0.10

2003 008 A= 7}|¢!Z§T1|—'?'—'01|L‘|K|§I1l_°d?%, |04 R|ISA M, 2008,
2004 010 sh=2gsli2e| 3 e, FallSAelE, 2007,
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UeRRAL gtk 199037E 19973744 A H-7 o
oL}, IMF AHel 21301 199818 713 0.2 2007 d7H4] #Hasta 9l
2 vt
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H7} sl FA1E Holau Slth 53] ARk BCR7 78 duAgez
o] &= AE 19901t (1990K9~19991) ¢} ¥ w & 739~ 20001 th(200013~2007
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A A TtA Q] Askel A xgete] A Ao E‘r%— A A = o] Al u}

oF 47.3% gk Ao R yepgoh Wi 31873 A%<l LPG &
H e T2 AHA1EY 1 FACdE B8k 20003t 19908t (1990
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2 AT EYE 1990l vlAk] Fate] A AH|EFo] 2,865XTOE,
T2 HER o]FedY FE] Hf An|ol
37.7%9] H]5S AL 9l

H|FE X|&H o2 7hag v o] - 22 o7 o9 F&2 I7I6k

S

20073N= 212 905HTOE(13.7%), 4,946 TOE(74.8%)7} 4~

MEA REH MR AH|EHE
16,000
14,000
12,000 -
| H
W 10,000 - R
2 8000 oA x| Ak
2] u A
6,000 - Mz=g
4,000 = |k
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A OO OO OO OO O O O O O O O
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AZ A= RS, MRFTFSSAL, 1990~2007.

(3% 2-9) M2A| 22 MRF 28| 8E
(F 2-10) MSA| oEd Me=2 AH|EHE
(E+9l : HTOE)
T2 | 3R | S7 27 |HEER | 7% |YIHCR | 3% | LPGA | Tl SHA
1990 | 1,030 83| 2410 22 27| 3311| 193] 941| 206| 9,002
1991 | 1,079  729| 3,009 27 22| 2537 415 1013| 240/ 9,069
1992 | 1,320 864| 3,154 59 23| 2216 532| 1127 428| 9723
1993 | 1495 1068| 3,169 162 26| 1987| 660| 1178 587| 10332
1994 | 1743| 1319 3649 81 13| 1,039 1008| 1,108 715 10763
1995 | 1,785 1,623| 3,341 81 18| 911| 1287| 1128 775 10950
1996 | 2001| 1781| 4027 22 42 802| 1422| 1166| 1,037| 12299
1997 | 1944| 1917| 3953 76 14| 1006| 2327| 1132| 1.224| 13611

H2F MEAl oA 2H|EY Zig 29
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(E AH) MSA| Y MRF LulEE
(kg : HTOE)

T2 | 3R | S7 27 |HEER | 7% |YIHCR | 3% | LPGA | Tl SHA

1998 | 1,704 1378 2,991 55 13| 1344| 2087| 1066 956| 11,504
1999 | 1811] 1551 2,621 37 6| 237| 2,138| 1,102| 879| 10,382
2000 | 1,677| 1,178| 2292 1 5/ 262| 1590| 1,082 883 8971
2001 | 1558 880| 1,874 7 7 426|  431| 1472| 1056| 7,710
2002 | 1572|  626| 1,704 5 6| 234 465 1832 547| 6989
2003 | 1442 510 1,592 5 4| 249 298| 1842 606| 6649
2004 | 1,335 887| 1671 16 5/ 252| 800| 1,858 828| 6652
2005 | 1,325 316| 1,652 12 10| 251 202| 1167| 837| 5861
2006 | 1335 232| 1504 22 4| 208| 732| 1461 781| 6363
2007 | 1,354| 199| 1,647 15 1 249| 919 1511 720| 6614

A= FFMFSAL, TMRRFEEA, 1990~2008,

3, EA7EX

AMGA] TAI7EA B RS 19908 519HTOE Fol|A 53] S7} 412
Hotr} 1998 989]7] Al7lel] Rk 7hAsslel ot 19999 ThA] AA| S}
St 73A 353 A Y] FFer TS WSk Utk BATE: F 4oH]

S A EE 2007'd 5,114HTOER 1990 7|5 thH] 885.4% A= A &
7RI e, 2000 712 E 15% A= 7 Ao UEkiTh

TR AR BAg] FE A2 B2 4H] vFe] I e
FAZ Holx & whH, oA AR BRE(EA T} A b4 EAIZEAR
o] Aug} HA7E: Az By JFo R ofiur] 4 P =
2 -HER o] e EAIZRA AH] HEE FURISITE 2007 o
UAARY] BEe] TA7bA AH| S 385HTOE, B2 - HIER o] 509y #
Fo] TAZFA AH)FRE 157THTOE 502 242} 7.5%, 3.1%2] H|5-2 214
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O «W N OO T N O N 00 O O 3 &N MO S 1 W I~
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A OO O O OO OO OO OO OO OO O O O O O O o o
— -l - — — - ) i i i ~N o~ o~ o~ o~ o~ ~N ~N
A2 FREATIAES| SH 0K EAXZ http://www citygas or kr/
MEAl, MEA| 2A7IA X278 5, 2008,

(I3

ZAIIA AHIE

2-10) M8A| ZEAI7IA 44|

3l

o

g

(Ehel : MTOE)

s B M HZEH Ol K| M EE-HER 2l

1990 497 22 0 0 519
1991 743 27 0 0 770
1992 1,071 31 36 0 1,138
1993 1,370 32 97 0 1,499
1994 1,852 35 111 0 1,098
1995 2,401 44 142 0 2587
1996 2,908 49 184 0 3,141
1997 3,152 53 222 0 3427
1998 3,087 66 208 0 3,311
1999 3,569 129 239 0 3,937
2000 4,061 140 248 0 4,449
2001 4,096 138 254 3 4,491
2002 4247 138 269 21 4675
2003 4326 136 263 34 4,759
2004 4397 120 263 53 4,834
2005 4747 % 313 76 5,232
2006 4,567 71 335 106 5,078
2007 4513 59 385 157 5114

Xt

=

CBFREAITIASE] EH|0|X| EARLZ http://www citygas or kr/
MEAl, MEAl 24712 XZT[HE 715, 2008,
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4. A4Y

MEA A AH)EE 19901 1,385 TOENA 20004 2,704 TOEC. = <k
95.2% Z7¥a1l.em, 2007d1E 3,723 TOER 1990 thH] 167.3% A= F
S35tk

R E AEA] WY A Ee] giFE-S vAky] FEolA Anjska 9le
™, 19901 HJAH] F29] ZoH] H]Fo] 78.1% F =S ok A} F7kete] 2007
Aol = 94.4% A Eel 2t o2 et 1990 th(1990~1999)F 20001
th(2000~2007) 717+ B2t A2 F-EolA 7.3% F= g uhd, o]t
o BENAE 02% FE 7H4ad Aoz Yepth
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A2 M2, MESAdE, 24
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(E 2-12) M2A| 224 M3 LH|sig
T B M HzEA of|A %] EE2-HER ]
1990 1,081 295 8 0 1,385
1991 1,172 294 9 0 1,475
1992 1,286 291 9 0 1,587
1993 1,426 280 9 0 1,715
1994 1,635 276 10 0 1,920
1995 1,751 272 10 0 2,033
1996 1,035 270 10 0 2215
1997 2,088 256 12 0 2,355
1998 2,029 216 7 0 2,253
1999 2207 235 7 0 2,449
2000 2,448 247 9 0 2,704
2001 2,619 241 9 0 2,870
2002 2,746 248 9 0 3,003
2003 2,867 237 9 0 3113
2004 3,053 207 9 0 3,289
2005 3,256 202 9 0 3,488
2006 3,374 217 11 0 3,602
2007 3,494 208 0 0 3702

NE:MBAl, MESANE, 243

5. AR A

AR ke 19973 50,203TOEC A 2007 189,867TOEZ <19
T 18.3%4 S7Fslsl o 200437FA] AR UA] akeko] S4ka WS}
o 2005378 oA 7] Al

AN LE A AeHS AR glRE {7153 blo] ooz 2
ZAA €] 90% o1Fe] Hlg= AA|skar et AR Y Tk 7Y A%
T 7ol =2 duAdE uloleoUAR2 32.6%clH, B
31.3%, H71E AAUR7F 24.7% FE2 etk 8 ALk 20034
ATOER 20029 Bla] TMl= Z7telslon), 20040l 2TOER 7Hadlo]
2005320073 717t B+ B 42TOE F =2 A2 Aoz Yepdeh
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3k 2| AWAEES 20031 15TOEAA 200739 = 653TOE A &2 °F 44
el B AAE o)A 250kW A BAR 7} A7 E S
© =2 2006 2,805FTOE, 2007'd 2,122TOES] oUA|E AAikslt Aoz et

v} Z7ketath a8
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A= A NBHEHARIZR AT, XHARISANE, 242

(a8 2-12) MSA| Axjdox| g it

=1
S

(E 2-13) MEA| Aol LAx| e Aokt
O | B | EHYE | Hio|2 | HYIZ | £ | BHLUM | XGY | AZNK| | MRHA|AR]
1997 | 3805 143| 11627| 34628 - - - 50,203
1998 | 3503| 167| 11.231| 45426 - - - - 60,327
1999 | 3206| 184| 14522| 47,905| - - - - 65,908
2000 | 3134| 186| 18843| 16,896 - - - 39,059
2001 | 2,790| 225| 12701 | 42690| - - - - 58,404
2002 | 2,665| 255| 30447 | 50468 | - 6 - - 83,841
2003 | 2477 71| 27369 | 48288 - 42 15 - 78,261
2004 | 2,738 80| 23958 | 47,036 - 2 | 183 - 73,99
2005 | 3043| 188| 21718| 69511 | - 44 | 333 - 94,832
2006 | 2886| 392| 64268| 84567 | - 44 | 471 | 2,085 153,150
2007 | 2467| 653| 63986 | 119948 | - 38 | 653 | 2,122 189,867

Z:1999d 1 20019 XZE oA ZR[pITe 2o Zat
N2 K| AGHE - AR ZH AT, X FHRISHAL, 245
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o7 HotHch
FEE AuH)SS A EE 1990 oUR] AH)EE-2 10,9094 TOEZ 1
H|Z& H]4l]lo] 41%, T2 - HER o] 59 Fo] 31%E AAsta ¢

t} 200790 ANUA] AH|FEFo] 1990 7]F thH] 414% BT Z7hd
15,4304 TOE®] &3} o, 1 H|EE HjAkY] F& 58%, &2 - H|E& o|%

oAY HE 33%2 AA9 °F 91% & Hol1 gtk

19901 (10,909 K TOE) 20073 (15,430 M TOE)

2.
HE2
33%

OflLA x|
4%

Hz=g
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(32 2-13) MSA| S24 ofufx| AH| H|E(1990d ChE| 2007id)
A, UL 4] A e Al71F EAJo] Yelda itk W77
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20001 o] FFEd] hAekal Qe FAlolth olehs gy g AR
215 &= LNG9 LPGE] AFg-o] 4401 Z7 FAIE Kol 2007d AA A&
Z2H)FF 71 42.9% HEE 2Rk Atk

1990 (10,909 H TOE) 2007'(15,430 M TOE)

ING FIER

B M
ZIEE WY ) gy

= o
13% 2T
8%

(73] 2-14) MSA| OLAX| e AH| H|Z(19904 CHH| 2007\

AR, A AAEA] ALk 1997'd 50,203TOEIA 2007 189,867TOR
B AR 183%H TVlel], &% AR 5453 ST Al e ot
A AANABAUAS] 90% o) HlFS #HZIER ulo]ldUAE e
Energy mixol|A] Bloju, @Fdlle FaA80d, AE & U5 opdet A4
AUz By izt a7 vk

2, oA A] =H]A|e] Wt

1) &5oluiA] 28]

AEA] oUiA] A AgEE F2 ouA] N EE AW EH, 191 T
A ZH S 19901 1.03TOE/Q1C.2 19973 1.87TOE/Q] +F0.2 Z71813
o} 22 o] IMF ALY o] Z4siithr) o] § Z3Al 8 53t A 9] 4
B 42 wHEEska odvk 2007'd AR AeAR 1999 HFeUA] an RS
148TOE/Q] 302 A9 AAIA = Bslar, thh 9vtat Z714%

[o

36 M2Al 71FHsiE MatEM 9 dESE



2,
<
XN,
(o,
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nZi
E
AQ
rE

Sholl A vehd npel o, 1919 A
A dgs A iﬂd 1°J% AfanEe 19908 0.85TOESA 20073
0.63TOER 25.2% 743}l Itk Wb TA7EA AH)RE 19901 0.05TOES)
A1 20074 0.49TOE <02 FEATRE S7ME Kolx glth ¢hd 1919 A
2 2] 19901 0.13TOE/Q1olA] 20071 0.36TOE/QI -2 172.2% A &= ZA|
7kt % HFUA] BeldA 7P FESllol & Ao Ak

(E 2-14) M2Al 2 odX x[E

2Z0|L{x] e 4% S
S 1ol GRDPZH 1ol GRDPZ 1ol GRDPZ 1ol GRDPZ
Aoz | 2efy | 2w | Ael | 2w | Ae@ | 2ej | 2w
TOE/?) | TOEmigie) | (TOE/Ql) | (TOEMeied | (TOFJe) | (TOEmpie) | (TOE/R) | (TOEppie)
1990 1.03 022 013 0,03 0.85 0.05 0.05 0.01
1991 1.04 0.19 0.14 0.02 0.83 0,07 0,07 0.01
1992 1.13 0.18 0.14 0,02 0.89 0.10 0.10 0.02
1993 124 017 0.16 0,02 0.95 014 0.14 0.02
1994 1.36 017 0.18 0.02 1.00 0.19 0.19 002
1995 152 0.15 0.20 0,02 1.07 025 0.25 0.03
1996 1.69 0.16 0.21 0.02 117 0.30 0.30 0.03
1997 187 0.16 023 0,02 1.31 0.33 033 0.03
1998 1.66 0.15 022 0,02 112 0.32 0.32 0,03
1999 162 013 024 0.02 1.01 0.38 038 0.03
2000 163 012 0.27 0,02 091 0.45 045 0,03
2001 146 0,10 0.28 0,02 0,75 043 043 0,03
2002 143 0.09 0.29 0,02 0,68 0.45 045 0,03
2003 141 0,08 0.30 0,02 0,65 0.46 046 0,03
2004 144 0,08 0,32 0,02 0,65 047 047 0,03
2005 142 0.08 0.34 0,02 057 051 0.51 0.03
2006 145 0.08 0.35 0,02 0.61 0.49 0.49 0.03
2007 148 0,07 0.36 0,02 0.63 0.49 0.49 0.02
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A A7k WSS 1990 47,5873 E, 2007\ 45,622 E 0.2 1990
QA oiH] 1,964 0 E(2F 4.1%) FE 2Ac Ao BAYAT) o= 1990 F
2 AHE A oduA e AsAg A Aol wE ARt 5, W
ACH] anF 24, wfhA] oA wjek AT 215 83 A9 ol
Al Aok =8 o 7|A% TFEAQN oz ArkETh T AEA] oL
Ao uhe} 27k 7HAae] Fo] S Zo R o SHTh
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W A7 wjEHFo R AuEd 19904 HIAK] 524%, &

2 - HER o5 2dY 18.8%, ANUAIAYT 13.3%, mlHA] 8.9%, X 6.1%

To 2 YEPTh 20070 1 H]5o] ¥4 62.2%, B2 - H|=Z 0|5

A 28.1%, AZY 5.1%, ARG 2.2% o2 AT 19901 tiH]

HAR Y B2 - HER o] 5 i AL wiE H|So] S Wi, of
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YA AZS] HR] HFEe AAe AR e
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MEA 2H7t2 HEEE
60000
NS
50000 - 2%
. 40000 | [ =gya
u% = o x|
= 30000 -|
ErEdEE
20000 - e
10000 -| R ESe
o iy
(37 3-1) MSA| A 2AJA uiEs
(Z 3-1) MBA| Y 24712 S
(&l : HECO,)
o | vide [Hizel| oldnl |==-ui==]oexl | ol | 2% [ are| oA
1990 | 24,944| 2,889 6,346 8,946 | 4,242 0 32 245 57| 47587
1991 24241| 3157 4,272 9,709| 4,473 0 20| 233 64| 46,042
1992 | 23,071 4,573 1,993 13,109| 4,872 0 17 238 2| 47872
1993 | 22,612| 2,953 464 15,445| 5250| 1,248 14 232 (6)| 48,223
1994 | 24,981| 3,602 244 13,322 4,998 1,799 1 228 9| 49,184
1995 | 24,880 3,660 350 14,243| 4,746| 1,543 7 227 82| 49,574
1996 | 27,750| 3,894 440 15,221 4,305| 1,200 22 229 85| 52976
1997 | 24,623| 2,635 576 19,432 4,242| 1,050 72 225 87| 52,769
1998 | 26,124 2,090 2,719 16,452 4,095| 898 57 225 65| 52,594
1999 | 27,444 1916 628 16,292| 3,885 914 79| 223 70| 51,311
2000 | 26,755| 2,025 600 15,192 3696 972| 196 224 74| 49586
2001 26,333| 2,457 729 11,824| 3528 1,123| 223 213 82| 46,348
2002 | 25,889| 2,530 604 12,452 0| 1,398| 242 212 87| 43,240
2003 | 25,931| 2,440 647 11,901 0| 1,097 271 211 177 42,320
2004 | 26,451| 2,389 758 11,961 0 953| 374 212 176| 42,922
2005 | 27,889| 1,616 851 11,225 0 315] 297 223 176| 42,241
2006 | 27,731| 2,222 971 12,268 0 390| 455 225 94| 44169
2007 | 28,386| 2,330 988 12,842 0 378| 574 226 101 45,622
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(E 32) MSA| HiEYY 2A0lA ST Hat

(el E/d)
I 1990 1995 2000 2005 2006 2007
COp | 24,456,851| 24,747.902| 26,682,062| 27,827,965| 27,673,015 28,329,233
HjAtel | CH, 19,716 4417 2,357 2,182 2,120 2,080
N:O 236 126 76 48 43 44
CO; | 2883397| 3652015 2022232| 1613425 2218269| 2,325,240
HZEQ | CH, 54 72 42 36 47 50
N;O 15 19 5 6 10 12
CO, | 6324997| 349,521 599,517|  849619|  968944| 985689
qug CH, 250 6 12 23 30 29
N0 50 1 1 3 5 4
CO, | 8894844| 14,147922| 15,087,887 | 11,156,412| 12,188.991| 12,756,201
u|55§§ CH, 1,157 1,800 1,757 1,632 1,693 1,806
N;O 86 184 217 111 141 155
oj2Ix| | CH, 202,000| 226,000 176,000 0 0 0
o2l | CH, 0 73,463 46,265 15,023 18,581 17,991
GO 29,875 6877| 186908  287,354| 443816 552,810
T INO 6 2 30 32 37 68
e CH, 287 270 0 60 64 50
N0 4 2 0 1 1 1
CH, 0 0 0 0 0 0

a5
N:O 768 713 706 716 720 725
CO, | 42,580,962| 42,004238| 44578)606| 41,734,776| 43,493,034 44,949,174
sl | CH, 203463|  306,028| 226,433 18,957 22,534 22,005
N0 1,166 1,047 1,036 917 957 1,009

4, 27} v & Wiz}



199013 H]al 90.2% A= IA FHAsle] 2007300 22,005 5

S U

Uz gitt &3} Al 31091 N,O<2] 739 19901 o] 13.5% H = A4

st 2007 = 1,009 WIS A o= YET

(E 3-3) M2A| ¢zt 2ATIA uiER 5

(2hg] - E/d)

T2 CO; CH, N.O
1990 42,589,962 223,463 1,166
1991 40,928,412 230,353 1,284
1992 42,368,919 245 489 1,108
1993 41,164,870 320,134 1,067
1994 41,883,716 332,304 1,046
1995 42904,238 306,028 1,047
1996 57,728,727 269,045 1,074
1997 58,032,303 258,906 1,141
1998 47,223,859 242 640 1,097
1999 46,147 872 233,037 1,078
2000 44 578,606 226,433 1,036
2001 41,412,507 225,494 912
2002 41,564,724 70,425 915
2003 41,033,655 55,920 934
2004 41,779,967 49,008 928
2005 41,734,776 18,957 917
2006 43,493,034 22534 957
2007 44949174 22,005 1,009
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46,000,000 500,000
44,000,000 000
000, 400000 T
T 42000000 w000 &
u 300000
@ 40,000,000 250000 =
= 200000 =
g 38000000 —
36,000,000 100000 &
50,000
34,000,000 0
(3% 3-6) M2A| AT 2AIIA W{EEE Hs|
(E 3-4) M2A| 2AJIA HIEZ F2 XE
st CO, £ X it C FR X|E
T= B CO, | 1015 2t CO, | GRDPE 2k CO, et C 1o1ek s G |GRDPE &M C
(ECO) (ECO/?)) (ECO/HTHR) (EC) (EC/2) (EC/HTHR)
1990 | 47,586,617 4484 0965 12,978,168 1223 0263
1991 | 46,041,619 4222 0772| 12,556,805 1,152 0211
1992 | 47,871,599 4364 0708 13055891 1190 0193
1993 | 48,223,027 4414 0623 13151735 1,204 0170
1094 | 49,184,394 4555 0553| 13413926 1,242 0,151
1995 | 49,574,016 4845 0485 13,520,186 1,321 0,182
1996 | 52,975,529 5,060 0476| 14,447,872 1,380 0130
1997 | 52,768,740 5079 0440| 14,391,474 1.385 0.120
1998 | 52,594,409 5.096 0459 14,343,930 1,390 0125
1999 | 51,310,827 4971 0410| 13,993,862 1,356 0.112
2000 | 49,585,581 5011 0358 13,523,340 1.367 0098
2001 | 46,347,800 4486 0309| 12,640,309 1,004 0084
2002 | 43,239,830 4206 0257 11,792,681 1147 0070
2003 | 42,319,870 4118 0241] 11541783 1123 0,066
2004 | 42,922,426 4172 0239 11,706,116 1138 0,065
2005 | 42,240,957 4102 0228| 11,520,261 1119 0,062
2006 | 44,168976 4265 0229| 12,046,084 1163 0,062
2007 | 45,622,432 4378 0220 12,442,481 1194 0,060
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R3Q 7]1¥Ws g3 £2 A9 HgE2A
1. Y A] F-& i3
1) EAPI~ S B

AEAE 1988 99 1978 t7| ed &4 miEA4h2 flall AsAH-etAl
Al ofaf Hde &7k go] 2= o]}l AF-H(IHE B TFE& £F
Aol tiete] HFARS LNG AHE2 o F3telslth o] % o5 gufisie
199019 18 ©]7d, 19919l 0.5% o]/, 1994d0] = 0.2F o)/ B
Mg AECA7A] AR B AR AR-S o Feeith

20079 MeAl9] 7HY) EAZFA HEUEE 35603 VTR HEES
96.7% 0|, TAZE B F Aol BAZE wjd BARE A Elg
AV FuAE T Al ARG wjBEAL FACHE R E Algelth

TAIZE Hg Sle] mE olilElea AREIE AW ET A4
INGZ Hghel A% 1713 A3 04384, 2] SRolA] INGE Hge
Afole UV 04754 F=E A7 A 4 9

20073 HEAe] =2 AR Hg A s 16 8615-4 o]kt
S AR Zlo 2 A E e, 20009~2007'd 717 Bt FA AR 36
HE ol 2ot 2l1 2030974 o 12430 o|dkahea ujZ 4]
o] 7Fse Aoy FHHU<k 3-5> 3=x).

O

l‘>

— N

9) "MAl A7k ARER Y 8L oA ok, HEAENEATH2006)2] =A7E
i 8] €O, AZET} TS A43 o, L2471 2 Ton C/TOER $H41510] 4H4]
ShAl €L o] 718 Al Alezel N AMlshs BEE AR T A E AR 28
st A

kn
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(E 3-5) M2A| ZAI7IA E5 &lo o2 2A7IA MZET}

o EAIE =2 SAIIA M TN ALY
s BIiA Ol | EE3 217 |AEE 2| Bas (=/d) (HE/)
2000 | 3271316 | 2931009 | 177,945 | 89.6% 80,075 80
2001 | 3328378 | 3081127 | 150028 | 92.6% 67,513 148
2002 | 3418027 | 3,230,000 | 148873 | 945% 66,993 215
gy | 2008 | GS046% | 330144 | 119144 | 955% 53,615 268
T 2004 | 3560343 | 3423590 74446 | 96.2% 33,501 302
2005 | 3604402 | 3,476,156 52,566 | 96.4% 23,655 325
2006 | 3644476 | 3519558 43402 | 96.6% 19,531 345
2007 | 3704269 | 3,556,000 37,468 | 977% 16,861 362
2008 | 3,760,800 | 3,640,453 58427 | 96.8% 26,202 388
2000 | 3812000 | 3,693,899 53446 | 96.9% 24,051 390
2010 | 3872400 | 3,756,220 62,321 | 97.0% 28,044 418
A | 2015 | 4104870 | 4,002,248 35836 | 975% 16,126 535
2020 | 4250566 | 4,165555 33177 | 98.0% 14,930 608
2025 | 4,357,898 | 4,292,530 25692 | 985% 11,561 665
2030 | 4467941 | 4423261 26,452 | 99.0% 11,903 724

T 4%, B2 SR9 M A9 OjMSIEK: BR AZBS KBS0l MEE.

x2: 201171 2 B BEAE XZ, B30 7170 BBE1T4E ANAES SRINEHY
(2004)9] 7Iteied ™A E7i22 M8e(2011~2015 : 0.8% E7t2, 2016~2020 : 0.7% &7I=8,
2020~2030 : 05% &7l ME).

F3: ZATIA EZES 2030W7HX| ofd 01%% Sotete A 74dsto] 20300l 99.0%2 71dE.

A2 2007 SH4EHA M20| A, ME2E-A|, 2008,

2) AdollUA|(R|dddd) g

Aol = R Edme, A3l 249Y 55 &8st A5
d dUnAEoA E e G AA71E Bkl tee] FetllAl FHEthe
oA FFA I 2Elolth HEAIE 1985 119 EFollE 1944] 1,824t =
ez Al oJal] d3g-= MAIS o] F, 20083 971 A< 468
AAHe F5FEHA] Z FH 4006840 11.7%, TETH71E 36%)
I} 5317040 AE] A W - WIES FFsl Qth S7IH R

i
mﬁ

HBR MBAl 7|8HE 02 27 sHaEs 59



Aol S

of

Aol 49 F ol

rr

T Aol AEANEA G & 9F2 7
UA|(CES)E HF3H= Algle] AES T 9tk

HeboliA] 2ol B Algd] uhe Ak EH0= 430,9214 0] FHdhe
20073714 2153 E<] COE A8k, 20309714 1,6100E A =S A71e
Aoz EAHIA

(£ 3-6) MSAl HEofUA| & 250 WE CO. tHEY Mzt

(91 : £/d)
T= 2007 oA 2008 2010 2015 2020 2030
S2AMH(E) 430,921 468,000 540,290 1,210,000 1,879,710 3,219,130
SHMLEE) 215 234 270 605 940 1,610
F1: 20100747 RS ABA 2AKA Y JWTE" B, 20150 ST TR U 7T O
ofLix| EEAE oA SSFEUO| 60%¢l 121250 RoiLky 23 Sk AE XS HEaAS
2016-208071%] =3 22 20104-2015d BE HASYS N3] N,

A oz Fao] Aol AFE o] i vjg7IQl o5
LA B a7 59 o] &F AStE o|A7} BulE = As WAlskaat

10) TAEA] 247t AR 9 2 oA Hrt,, ARG NEATA2006)004 AAE
WA Az kA gd o 2 x|dunt 3 Al oF 0.58/59] CO, AREHE 4



(Z 3-7) MEAl x9ddt 25 g4sio wWE CO. tHEY Mzt

7= 2009 2010 2020 2030
ZaMy 170 2576 13,730 13,730
2ATIA MUZHE/A) 216 3277 1,744 5 17445
FREHE) 22 349 2,094 3,838
F1: DRt U 7I3ME 02 oA| BEHE, MSAI2008)0lM X|ofdit ATALS An{Ee AT A
Sofl 1704, 2T S2E0) 257640 KW 23S £A Fel, 2020-2030d 2 S

2009320104 7|2+ Solo] BF HASYS MU,
F2: Rody HE0| G2 SAJIA XUTTE HEA| SHTIA XY JIHTE, NSA/2008/ A A3
0.13E/MIE HB3H%iS.

4) W-'54%5, 71252 LED 2A|D

MEAE 20100 7H4] 84l SE 157 4
& Agoln, &% =7 2T 17% 2HNE 188U EE wAFaL oy
2 71ExEE Wgs T8 B 285 W79 FBE £ LEDT

A& o) Fslel wlolth
olydt £2 FYJTE, 7t25)9] LED uﬂi ol 2030d9]= 67,451
7

11) W= A7kl LED Al 562 ol 88 oA A< 85%S HarzlaL, =240] &
Sri 19 1 A%E ARES A S WOES Agekn oA U8
70% A3, 2009-05-19).

H3E MEA| 7|38 02 27 BEEY 6l



(£ 3-8) M3Al LED Z¥ uAo| w CO. 5% Mzax

2= 2007 2008 2009 2010 2015 2020 2030
23 8| MBS | 69,390 84,610
oh | oizs 5,520 5,320 5320 | 52,920 | 52920 | 50,000
24 Jja | MBS | 23196 28,284
AlziEk | J1ES 513 494 494 4,914 4,914 4,643
® | =~z | 23196 | 23708 | 24202 | 52980 | 57804 | 62808 | 67451
F1: T4 MBS TAAH|Y 100W, LED A5 M| 10W, LESVIZS 400W, 12 8UE JIZS
350W, 7t5 AIZE2 ASS2 1Y 244124, 7&%8 I 124|202 J1Asto] MAEH
F2:201047HK| B S22 "MST A=A g, A'iEAl(ZOOS) 9| $AE MBIl WELSSE 2010
H 100% WAEE AR J1Hsldon, 7252 20306 HX| 172,000/ 25 SES HAl€2 Mg

5) AR ol A] o] § - 5

T 87 oA A9, 129 AAgeA BEES 2s] 9% A
= 2 FAlgdel B FAHD vk WA AAPNIA B BY2E

e AEAle] Qgto 9= B AAAenIA derlaz oA
2ol98 Ak, NEA] A AR LS A gale] o]

2007 A7) AP AR BRFO R 28,638% A2 COE AXE 4= U

12) 2007'd 4€ 2% o[YA] o] &5 20001 ] 2010 12% A7, 2020 15%5 7tk
2hE Egsle] 247k ilEE 1990 T 20104 20% A<, 20204 25% Agefe, 4]
zﬂ/‘g dux] 2FEE 20043 0.6%01]"1 20104 2%, 20204 10%% Bske 2S 2xgh
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oR, 2030971 Ae] AU} N2A Aol AT AE AR Pgo]

oF 6,3724E2] 247 wjEFS AT o= d3d

(£ 3-9) MEAl o] 25 Soiofl o CO. tHEZ XMzA=zt

7= ~2007 2010 2020 2030
EH2ERHKW) 2,940 33,529 254,000 1,400,000
23 AN g9 Efj2bd(m?) 118,327 38,990 55,000 160,000
4|32 X|™(RT) 1,401 36,654 738,286 1,566,857
A= o ZFZ|(MW) 025 25 300 600
SlHTd 4 slERW) - 66 700,000 1,545,000
ey 1,693 19,307 146,259 806,154
Ef 24,067 7,930 11,187 32,543
g%'i fﬁ X 2,752 71,989 1,449,997 3,077,313
Aﬂp;;ra:@ IEHX| 126 12,625 151,500 303,000
st o sl 92 975,380 2,152,803
il 28,638 111,943 2,734,323 6,371,813

=1 MESA| FSAAR 7|2 S0l HA|E EJUZ KW 0.929t0e/H, TOESH 1.972tonCO,/, EfL met
0.064toe/d, TOEZH 3,178tonCO/A, X|@ 1RTZ 0.618toe/d, TOELH 3.178tonCO-/AE X278

F2:2020471K| HE S 247tA MZAEHQE MM MSTIEET|EAE, MEA(2008)2] F%],
20302 Hg EU2 "MESA| MEIL ZMMT OIAEEN UER X2 +RIE 2EF.

A2 MEAl, MSAl ZIZHEOLX]7| 242, 2008,
MEAl HERIZ, MEA| MEtL SMAMZ OIAE(E-, 2009,

2. 75 9 =X 8 & U

D) F3A571E AP

MEAlE 20079 8E &9 A, 74 - w2l B =ANE 5 AAEA
| 2 ALart BidH =5 AgA57E & A

MEE oA Aok 5 e A
3L

etk A7 33 - UL A% - 7€ ASEEE Vs U
=) )= ]
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[
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IN
1o
—d

eht ofuiA] 715

1O
EIUA s AR 44 oPhS BHFES s, 2P te} 45HoR

FRetal ok A& QZE A8 gl s HEA - 534 5 AYAHE
20084 79 5E SFo) wal 5%20%S 72FAd F1 gom XNIAAZE ol

(£ 3-10) 2SHUFI|E oA 45 X E

e J1E
oJR| 7I= 85% ofat 75 0|A~85% OBt | 651 ofA~75% O|Rt
EPI 85% O|At = I 11 I
ASHX| 28 152 (Platinum) (Gold) (Silver)
EPl 748 o|A 818 O|gt = 11 1 v
HBUYA| 28 252 (Gold) (Silver) (Bronze)
Z ¢ EPI(Energy Performance Index) - AMNEEO| ‘AXEQ| MH|7|& Sof &8t F2&I'0| 25t AE LR
ot AZMo Ealsl= WX MSKEZEN AF, 7|HAH], MI|4H| S WA H 23 dA QLS

mMasist el
X2 : M2A| 2007 M29| &2, 2008,

SHA MA] 115ES] & AWAL AR S51kif(7PE F 320k + A FE
231km)e|™ 20108391 23.966km, 202013 185.4kn 7} Al AWz o7 Z71Ed A
o= dFdrt 20100704 HA AFAES] 10%E 15852E A58,
202030l E RE ASAES 15922 A58 4 d8ddd e 2407}
2 WS 20109 163E, 202013 9350 E = 7HEo] 713l Ao B4
k. 2e]a 2030l U] &5 1ew A5HA0] 386kl = ol
Hug old mE 247k APEIE 2,360 E FFol| olE Aol
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(2 3-11) UV EM22E 158) H30 WE CO; tHEY M=zt

= H=as 152 A8 (w) 2ETIA ALYE)
2010 240 16,000
2020 1854 935,000
2030 386 2,360,000

T MEA TEFAURIZAZ N HAIE JIYRE, 4AURE0| A= UL HY, 2L ALY 28
A2 MA|, M2A| ZIEZANX|7|=24 2, 2008,
MEA| LIEXIZ, MEH MM OjAE{Z2)

2) 712004 ] 2l3} AFA(BRP)

71E AEoA ] A Hok} o] &R E 2 fal dEeluA] &
AFI(BRP : Building Retrofit Project)S 371 Zl
B3l AEelAMe] &F, A7) & oyA &4
Tjetato], e @, Wby, =9
& 882 Hdiskehs Alsdelth
FTAEL A2A HAE T 2070 713 32705 thsle] BRPE A=A o
ey ghgate] mid 247k 2,6318 AEE Atetar 9l
HAES] HAGE Aol AEA] 71 a5 2d5ke] AR FHedAl
AEd Hd 1099S S T2 o™ AR 521 o] % 20083714 A&
L3 AE], g}, S 5 477 dEe] Fodste] 307047 SEE I 1778

b

=1
=
a7} 370 Fow 140858 LAk W& AZE) JleE n ol

E 3-12) AS0UiX[R2[EAIE(BRP| WE CO, tiEZ HZZrH2008H)

(9l E/d)
T Chad 247|A AIZIZHE)
S3U= 207 7|2 3VHS 2,631
DIZIAE 47N A2 14,085

X2 MBA| SRR, CA053| S2lAl ZEAR LE S2(oh), 2009,

HSE MBA| 7|3HS 2 27 HEEY 65



ARA 5,000m* o)/Fe] FAEH FHE DE tiste] 20101 = 0.33
km, 20201 12.4kr FEE &8 159 UEZ /W3t 7P 8 74, 2010
& 3,900, 2020 194,000 FE2] CO, Hl&H AH7to] oSt T8jn
2030\ d0] AA 679kl ABHE AZES & 15322 AT 750

£ 00, LOGIAE HES 7158 4 9 Joe Bagn,

1y
¢

(% 3-13) A=0LX| g2l3t AIH(BRPRI| WE CO. HiEY Mzt

= ASEE 153 AUE() 2Tk~ ARHE)
2010 0.33 3,900
2020 124 194,000
2030 67.9 1,061,000
% £ 20106t} 202067] @Al TZROILITIZAL0| HNEl 71 2ol Eig 2349} Betsiol
/C\l—%i 7|_7F_ HE ||_-|K| 221 =808 7HA1ol 74°O| 9_/\|7}A AIJlEtc’ zlgg 203 OL10| 740 el
A 5,000m OIé,FO._I A2 EHH 342mi9| 33% MEQl 113k MEE 01X 28 18822 M=
Aoz fafstol Mg

AZ  MEA, MEA DEZolAX|7|2A4 1, 2008,
MNEA LHEXIZ, MESAl MEt: MUY ORAEEH, 2009,

3. A4 - H71E g

A ABFE Io 1B Bge] 271 Bel uel, o))

Azppael sl A71% Aol it €0, W el F7leke e ol

3 giek 2el7] o] 93 gl 7b SEA A Yol Bz AgAlE
=

H71E 237 AEEE A7) ES 201199 1Y 11,093E0.2 7HAA]
X

! 5,055%5°|™ WAL 200kme] 11,
, BAL 133k (A= A &AL, TA&A l%ﬁ&?éoﬂﬁzl 712714, 2008).



A o Zd A7 E e A EE AP 1909 20079 397.4keid
oAl 2030 409.5kg/d o2 Z7) d&H 1 9k - Ay E

AL 190 10% FES 99 2 72920300 oF 328.408E] £417}
A

(£ 3-14) dgmo|2 10% AN Zo| g CO. tHEZ MR

(el E/4)

2 N7 H7ISE/) 217 ALH(E)
2010 11,154 10,038,916 342,056
2020 10,730 9,895,548 329,066
2030 10,709 9,636,292 328,408
F1MBDI2 BN 52 NSl HPISTR| AN FHE UNS 250 HEA| 2UTIA
NLZE 28 % o[AE HololA 2020E71K| 0S5 LS £AEH 20300 MEH IS AM2A|

ol Hy|g A4 MRS/ XSEE A2 J1Hstod 20204 ] 0.3% = ALE A2 FHE
F2:2008H MEA SANUES 2EX] X2 2020'-477P7<| eITTE MEA 2Tt MZ TIHE ol
M OIZE X=2E 28 2030E7A2] 7t 0F2 1990~2020 7|7k Sete| ol A2E E|HEME
ZIE MEF(EEA T 084),
A= MBAl, 2007 MS9| &4, 2008,
MEA, M3Al 28712 X 7I811E, 2008,
MNEAGNLATR, MSA 2e7l2 MASE E H 0ldAE EJt 2006,

2) £ A1 Urban Mining) X2 A E F=x]15)
o] ZRAEL MZero Waste TA] AL, AL 93 Ao Ugto =z HF
UZ, gpC, H7FAAZN 2, &, 5 2eE & 4

dsteto] AdAL-E-S SHhstehs Atdelth

SF7PAIES AR ‘)'Pr BHEHWO] st WARS &
2ot

14) 1902 12 60gAZ D) L 45 93t 184kgd] COE AFAE 5 glomzs Azt
155 Asl 0849 CO, A5 A ¢ (AR X7, Al72us 247k~

&ML A3 YSE S EH, 2006).
15) AM&Al WEALE, C40%53] e/ BHAR TR E2(h), 2009.

N3T MEAl 713HE S T HEREM 67



83t} @ E7]154(Phon Give) A28l 5 9 FAAAIE ALeSAEE

2] - £9E 7520101 o] F AzE 670HES] CO, MEF o] TheE

4, FHE A

T2olE - HEZ o]5 29 F-29 CO, &2 200410 XA Bﬂ%i‘“i
9] 43.9%Z Ax|sta gloH, E3] o] 7kt B2 o] oA Yol 98.6% F=
O & CO, HlE 719180 A Yehda 9t =2 o] el Co, HH
% AW Al A2Ale ATl AFeat B, WSk AR 52 A

Q7RAI 2 H) B 5] ARIE FA8ka 9)

D) A&l AksAt B

(1) CNG K}%il- EE.L ﬂl:H

o] 11 am. fﬂ?ﬂﬂé Z}%ﬂﬂ u ovx}izw o uﬂ Ak}
& = 0984 w30 113 £50]1, CO, HiEEL 7|& 2FEkET} 20% Ao
2 oA o loje & glom, Ay FM ek te T oS
s

SV A= 1913 FE 19973714 AA7EAE AR AMSE Al
b e Eskan, 1998 79HE AT A A QoA F 4tfo] HAvt
W25 AP S vE Sleh 20000 69 FE A2 A ollA 15tHe] ATt
2 AE 23P31] A2k 20080 7,748 AT 2 - 4,8500H(62.5%) 2]
CNG HZ27}h 23 Folm, 2010970 Al 2~ Ads wAE Aot &
g AAlE ONG BEg A5 nlei2 52 HAb gdiste] 2007

68 M2Al 713HsiS MutEd U uHSE



CNG "FeH 2= 226tHE Egal3lon] B4R &3 Wlwrt o FHE59
Ho] Be Hiagn HAZAR wAsle] 2007d 129 715 132th7F
=8 Folth 201097F4] CNG w22 1,073d], CNG A4t 612U & B
g Al golrt.

Ho

it
d

(F 3-15) HMAHItA Alit{A 2o 2 CO, HiE2 a2
(s EM)
7= [EEES A(E) )
2007 4,492 85,395 85,395
2008 900 17,110 102,505
2009 1,242 23,611 126,116
2010 1114 21,178 147,294

N %EIE%E}:*%J = t7|E JHMohs 2o mE CO, ZEE T 244, 2006,
M2 2010 ECyaH(2008 1= 2l), 2008,

>
1o
>
r|6

mlo

1tHe] CNG 25 =allS 4 CO, MlES 19015/ F =S At
g = glE Aoz BAFoll6), 20106 7M1 MEA AA 7,748th2] Al
22 ONG B2 wA|E 79 147,294% A= CO, viE% AHgto] 7hse

(2) slo|He|E X=Xt HF Sl
AEAE 710 e oAl DAY SUIR Qg AN 3 i) <fs)
o thg-at7] 9l wg BYARS AHote A7k A B g

16) “F=A th71d A 30l ©hE COo, AEHEI AP A A Agat Bl we
CO, A7t B35 AT EHA AA7EA AU 2 CO, A7 A fAUH 2~ HHgﬁ]ﬁg/km)X
Az WA7I2 AW 2 wjE7EA A7RE < DFEFAY (/D) x 3652/ x 10 x 107
FAE AHE Asla 9 o] ATellM e A AU 2 vl &A1 43(1,106kg/km) F 2007
Lﬂ *1@1 AW 2 A=A 2] (235.46km/Y) AHRE AHESEa, MlE7k AHE 20%E 4

g3t 119] A7k AU A~ Bl wE Co, AasE F4¢.

H3F ABAl 7IEHs OIS 3T BYEY 69



19] stele|= AFeAta wAgE 72U 8k, A7 2%Hm T3

S8 AL 71 AU 715) ARE o 170€2] COE A 5 )Hk1)
3}
=

2030 7kA] 1009 B 298 A% oF 1,7004=2] CO, vjETF 21|

Fed A BAHE)

i

(£ 3-16) 5t0|22|= RS B il W CO. tHEZ MR

= 23 A=) AZE

2007 474 806
2010 646 1,099
2020 180,000 306,087
2030 1,000,000 1,700,483

F1:20104 B2 2 D97t W 7|SHs Ch2 olux| SeliRo] MAE £% HE
70 MZA| oi7t 28Ik 1508ic) 5 ojid 10% A7 250 0] X1z 5 ol= 10% HEJ} sjo|=2|=
A2oZ BHZElE A2 MHMZ st 20207HX| 180,000ciZ2 7+
73: M2A| HEth SMAE DIAEZ(MESA| X0 1217} 1008k 23 22 &g
XZ: MBA|, 1571 U 7585} 042 o4z Faichs, 2008,
H2A|, MEAl SA7IA &ZH 7|41, 2008,
H2A| ERIE, MSA| HEK SMAR OjAE(Za

(3) ZISAA|LHHA(CNG 3lo|EE|E) 74t 22
AEAIE 20099~2018 FF AW 2~ AR} FEATIES B3 &
g F< ONG H22 BAIHoR Aln)-slo]Ha)=19), F-dlo]uz) =, HlE]e)

17) 1909 slelu= A A7 A7 1,869 ¢ (H] 10.7km) —1,069 £ (A¥] 18.7km 7]15)
= 3PEf 8004 . Ff AR wWE CO, A = 18.9kgC/GI x 7400kcal/ ¢
10°Geal/keal x 4.1861GJ/Geal x 18.9kgC/GI x 0.99 x (44/12)CO,/C x 10°kgCOy/tonCO, =
1.7tonCOy/yr(AHE. © A8A|, MEA] 247k A7 7193, 2008)

18) o] AlA 2Fg e ARt a7t F slelBe|= A= 1009 B AR & AR
o7 gje|lH|E AR} 247IAE o A wlEste AVIAeE AARAR A 2
J-7FE A BEE A Co, AR 9 M T e

19) AlE Al YABE 75 AURAE thA] A2 3], AR 28 2] 9F BE A Eol| A

BN
=)
>
Mo
>
N~
Hob
re
ok
=
olo
0x
i)
A
1z
P}
=
>
il
m



W AR wAZ Agolt), A FAAE S-S AT EA Anghy, A
¥ A7} & €O, AEFol= 2 ) e RS & 5 UUh<E 3-17>
A2,

Alu]-slo| B == 2008\ Al =913t 20009 £ o] -3}, E-slo|H
20139 A =93ke] 20159 =) o] %3] jE 2] wEh A 20159 A
H Este] 2018 = o538t BAR FHE g el

(& 3-17) CNG3lo|Hz|= 2ed e EM H|w
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1. & (New York) : PlaNYC 203030 o]UA E]H.

o7]FHgtN M Z ;N PlaNYC 2030 =% (2006. 12)

A7k W& 20059 tiH] 30% #EShe S5 A4
— A7 WEY AES 91T 27709 oJUMEE 5

OA] AHO] 2ATt wlEH 52 o F8lete A7 % (Executive Order
109) 3£(2007. 10)

oAl9]3lof|A] PlaNYC H3EE HEslsh= M <M(Local Law 55) #17(2007.
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—ud 247k W& ER] A o] 73]
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2007 Citywide COze Emissions by Sector FY 2007 City Government COze Emissions by Sector

Total = 61,5 MMT
1%

Buildings = 77% Total = 4.3 MMT
= Residential = Buildings 8%
. .
Gommercial = Landfill methane /3%
Institutional Sewer and water

= Solid waste export gy,

Transportation = 22% 9%
Streetlights and

Transit
=On-Road Vehicles  12% tfaffjc signals
]
Other=1% Vehicle fleet
= Methane = WPCP methane

Xtz @ City of New York, Inventory of New York City Greenhous Gas Emissions
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Changes in New York City' s greenhouse gas footprint, 2005-2007
Millions of tons of C0,e

W05 039 4005 +012

631 +0.85 +0.92
o0 | | 001 614
1.2
-3.20 -0.04
2005 Population Milder More More More More  Higher Better New Improved Other 2007
adj. growth  weather electricity heating  vehicle- transit emissions at landfil  power efficiency C0.e
C0.e (reduced used per fuelused miles service wastewater capture plants in steam ¢
€ heatingand  person driven treatment generation
cooling load) plants
A J
Y

Increased consumption,
above impacts of population
and weather

External effects Changes in utility operations

A= : City of New York, Inventory of New York City Greenhouse Gas Emissions
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Projected Impacts of Our Greenhouse Gas Reduction Strategies

90 —
AVOIDED SPRAWL

80 —| 15.6 MIL TONS/YR
@
R 70 — " CLEAN POWER
8 ) "BUSINESS AS USUAL 10.6 MILTONS/YR
o
Qg 60— T e e e e R P P e EFFICIENT BUILDINGS
2 16.4 MIL TONS/YR
£ 30% 50—
E SUSTAINABLE TRANSPORTATION
= 40— 6.1 MIL TONS/YR
-
o
w
g 0
3
= 20 —

10

0
2005 2030

Source : NYC Mayor's Office of Long-Term Planning and Sustainability

Al : City of New York, PlaNYC
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Transit Improvements in MTA and

Port Authority Capital Plans
Selected Projects
—MTANEW YORK CITY TRANSIT
—MTA COMMUTER RAIL
—PORT AUTHORITY/NJ TRANSIT
+«NEW SUBWAY STATION
+SUBWAY STATION UPGRADES
+NEW COMMUTER RAIL STATION
*COMMUTER RAIL STATION UPGRADES

X2 : City of New York, PlaNYC Progress Report 2008
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2% WAwe B 54 BE
(Proposed Amended Legislation Regarding Benchmarking Buildings)
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8 1900 2005
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w

A2 : City of Seattle, 2007-2008 Seattle Climate Action Plan Progress Report

(O 4-9) Alo}S FEE 2SHIIA S

GHG Em ons by Sector 1990 2005
Residential 735,000 612,000
Electricity™ 123,000 74,000
Direct Fuel Use”
MNatural Gas 259,000 370,000
il 323,000 152,000
Dieseal 50 60|
Gasoline 20,000 16,000
LPG 4 4
Commercial 875,000 816,000
Electricity™ 169,000 113,000
Direct Fuel Use (other than Steam)”
Natural Gas 281,000 350,000
Oif 139,000 56,000
Diesel 29,000 35,000
Gasoiine 90,000 24,000
LPG 3,000 4,000
CNG 12,000 13,000
Steam plants*® 152,000 161,000
Industrial 1.541,000 1,319,000
Electricity” 62,000 29,000
Direct Fuel Use”
Natural Gas 265,000 245,000
il 48,000 20,000
Diesel 112,000 129,000
Gasoiine 6,000 4,000
LPG 20,000 26,000
CNG 11,000 13,000
Process emissions* 10.000 5,000
Cement ™ 1,007,000 845,000
Transportation 3,889,000 4,010,000
Road Transportation®
Diesel
Truck 1,063,000 1,079,000
Bus 47,000 53,000
Gasoiine
Car & Light Duty Truck 1,329,000 1,433,000
van 500 500
Marine Transportation*
Pleasure Craft, diesel 800 1,000
Pleasure Crafl, gasoline 5.000 5,000
Washingion State Ferries 41,000 41,000
Other Ship & Boat Traffic 125,000 137,000
Cruise Ships 46,000 51,000
Rail Transportation* 34,000 37,000
SeaTac Air Travel* 1,046,000 1,067,000
King Co. Airport* 152,000 106,000
Other 147,000 73,000
Wastewater Treatment* 3.000 3,000
Closed Landfills* 144,000 70,000
Subtotal (rounded) 7,187,000 6,830,000
Reductions from Seattle City Light Offsets” -216,000|
Total Emissions after Actions/Offsets 7,187,000 6,614,000

= : City of Seattle, Seattle’s Community Carbon Footprint
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Indicator 1970 1995 2000 2005

Transportation Choices, Smart Growth

Per Capita VYehicle Miles Traveled! &,707 NS A 4,932 4,845

Average Weekday Meifro Ridership2 N A 210,000 251,000 252,000

(1997)

Annual Sound Transit Express N A M A 3,818,169 7,243,490

Ridership — Seattle Routess

Annual Sounder Ridership+ N/A N/ A 562,740 1,268,291

(2001)

Downtown Bicycle Commuters — 1,104 1,408 1.737 2,273

One Day Counts (1992) [2007)

Percentage of Seattle Residents 35% 38%

Living in Urban Centers/Villages#* (2004)

Clean Energy, Efficient Buildings

Residential Per Capita Electricity 11,250 10,257 10,31& 2,011

Use — kWh/vear”

Non-Residential Fer Capital 159,422 177,848 121,738 157,108

Electricity Use — kWh/vears

Residential Per Capita Natural Gas NS A PN A @73 821

Use — therms/vear?

Non-Residential Per Capita Natural NS A N/ A 7,668 6,113

Gas Use — therms/vear©

Per Capita Water Consumption — 152 125 120 102

gallens/day "

Per Capita Non-Recycled Waste — 1.5 1.5 1.4 1.3

pounds/day 2

7% of Waste Recycled'= NS A A4 AD0%% A4
(2008)

Clean Fuel Clean Vehicles

# of Biodiesel Stations in Seattle+ N A M A N A 13
(2007)

A2 : City of Seattle, 2005 Inventory Seattle Greenhouse Gas Emission : Community & Corporate, 2007,
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U YA EAE TOER g@g u] A TS 285l WA IEAC] A
ot duA] A ¢ &4 ]
AT e wiEAF A& ] Ton C/TOE ¥WiE&A4 WAl Ckg/Gl WiEAIFE

e A A6z AN e, AR
£ 099 ARE Apa
CO, HIZZE = (HBAH|ZH 0 fyr x (2i2bkeal/ L x (B2 10°)Geal/keal x

(BRMAI= 4 1861)GJ/GcaI X ERHIEA T /G x (RIEka) x
B 10°) tonC/kgC x (44/12)CO,/C - (2LIEIAE

AZAH|ZY 0 fyr x (2rd2bkeal/ £ x (A2 10%Geal/keal x
(B4 4.1861)GJ/Geal x EFSHIEA ) /G) x EFHNEQE)




(E 2) IPCC MBY HpdLe
HEAE k=
MeA 0,99
AED 0.98
Pl 0,995
UHME Peat 099
F MEF 012 0982 M| Wark|o|o, MEt| HEfJL SASH X}0|E LiER moll= JH& 2 R(2l 0,91
£ 0|&sl= 20| 7t58. peats 71HE2Z 0|8 42 47| HUEC %2,
A2 : IPCC(1996), Of|LX|ZH| ¢S (http://www keei re kr)
(E 3) IPCC Bt& viSAIS
AHUZ=HIA
oz o= ELHIEA| 5
Cke/GJ C Ton/TOE"
1xteiz ﬂTr 20.00 0.829
FodoHstTIA 17.20 0.630
LR 18.90 0783
Avi-Gas 18.90 0.783
ST 19.60 0812
A43® 19,50 0.808
olapioiZ ZO:-E- 20,20 0.837
oxfolz =7 2110 0875
LPG 17.20 0,713
AL 20,00 0.829
Bitumen 22.00 0912
2ER 20,00 0.829
Petroleum Coke 27 50 1140
Refinery Feedstock 20,00 0.829
S2odE} 26.80 1.100
SIZE 2580 1,059
1= OIZE} 2580 1.059
[BM o= ZE 27.60 1132
EE 2890 1.186
2580 1.056
foiz . .
2Red BKB & Patent Fuel Coke 2950 1210
J|HE M2 LNG 15.30 0637
1| Hio| oA 2990 1,252
bjo| 2027 x| Hjo| 20 A 2000 0837
7|x| H}0|20fA 30.60 1,281

ZF1: 01X IPCC GuidinediA MAJstE U= %’Eﬂg A8 NE
2) X[ inE oIt
http.//www_keel_re_kr)

2: YNHIE Y JlEHHto| 20~

[MEES

AIZ : IPCC(2006), H|LAX|ZAH oA

02 HiZE

g2 =7t CO2 HIESAIM H2
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(£ 4) IPCC H|EY EAEQYE
HEZE EIA29|Z(fraction of carbon stored)
OIAZHE(Bitumen) 1
Fanery 05
SIZEtO|A| AMEl Coal oils L tar(@ZEL 7|1F) 0.75(0.045)
AL 0.75
LPG" 08
Hotyja! 033
4g’ 05

o}

LB

LIPS

0| 0750|122 Y=Et J7|E
A= 1 IPCC(1996), A7|7HLed

Shetatel 222 0|2
: YIZELAM MAMz|= Coal oil U taro|

e13=3 OJEE} AH

==t

3% 2T MEo ==le

H|Zo| 6%E 718 Coal ol Y tare| EIASQ

EtA0| H|EY

ﬁ

OEE 45%, & 00457} &.

& g7 Al RIRHHI2 8*'7}ﬁ HIESEAM o7, 2007,

2) H|ITHCH,), ofthstE!2(N20)
IPCCOIA A|AIBH= Tier 1 Wil ©]gh Wl CHy) 2 o] A AN0)9] bl

EY WPPHS AGARS] TR Y 2A/kse] WEASE D] )
FSS VYA AGEE HEAS G4 IPCCAIA AXSD 9o, AR

S dUA R FAIgE ghate] Fo= ALkt

HHEEOt = Z (EFab X ACtivityu,b>
Activity =
a
b

Jof

O
Td
2=

I(TJ)

_I
=
=
2324 Activity
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(& 5) Tier 1%“0” |§_ CHq HH§71|‘/I\' (2] : kg/TJ)
T2 Mt | FoigjA Mg 2x/=xH|S | =8t [DIEL Hio|2oA, w72
OflLAR| Ared 1 1 3 307 2007 30
HMEgl g Y 10 5 2 30 200 30
gz’ | - - 05 - - -
. sHle | HS
gez| | |0 A - |- -
292l M 10 - 5 - - -
512 10 - 5 - - -
Alelz|lg | 10 5 10 300 200 300
7|} 7+ 300 5 10 300 200 300
22 | =zl | 18 | 300 5 10 300 200 300
oglos | - 5 5 - - -
T NTPAFE SRR &S Jtstt 2IMol MAAel 1Rz
1) E“?_(brown coal)e| HiEA = FoiEKhard coal)o| HI6}01 T =2,
2) o] A= ofLx|Atei) OJEOJiQI H2Y, SE MAM2 SEHMAR Non-CO; 78 &=xE.
3 B, 5%, TAl ¥ MiHI|Z _E*E*
4) 32xDE0| AR CH,2 $A|5| o= J}AEHWisen et al, 1994), LTO Al0|22| A, HIEH S
£ 5kg/TJVOC HH%%@I 10%)¢, A|71|4& & AZ09| 10%E LTO Afo|20i|A 2H|=|7| miEof ofof|
L_ &A= 05kg/TJY. (Oliver, 1995)
5) 281N AIRIo| HH§71I$E 48980f vlsto] 387t =2,
A2 AT, RS 2ATIA HZCHE o7, 2005,
(-IE-L 6) Tier 1 t(l)l-l:&o.“ Qlén_l' NZO HH%HI"/I: (|I;_|._c|>_| . kg/TJ)
7= Ael) |HoigtA Mg Sx)/SHH7|E | SEt [7|E so|20j~, H7|E”
Oill-i [ 14 | 041 0.6 47 47 4
HzEgd 2 Ay 14 0.1 06 4 4
g3’ | - - 2 - - -
2 - iR | 3%
HIE2 =4 ) 01 06” | 06 ) ) )
oy A& 14 - 06 - - -
e 14 - 06 - - -
Aol | 14 | oA 06 4 1 4
B M 71 14 01 06 4 1 4
22 |sal| 38 | 14 | o1 06 4 1 4
ol | o|= 0.1 0.6 - _ _
T NTPIFE SRR &5 Vb 2Mo] MAINel 1Akl
1) 7‘E+(br wn coal)2| NoO HiE2 FHEKBitmnimous coal)2Ct M, &AMl AX| SN0 =M,
SOIE} 0120 QJ8t N,O HIZRL PAIE, LK OZ FBCHM| NO HiZ2 HU2iof H]50] 10}
T g,
2) 0] AFE oUR|IMI| ciZoiAo| ARl ZEH MA2 ZSEHUME Non-CO, S A=xEl
3) B, 5%, TAl Y MRIHDISS EEE
4) EXZTI0IM Mol RfZHo é.“’._i—’—% H&x|(Three-Way Catalyst)S Z&tsta Q7| HZo| SA4TS

PI=

HEA S HIHE2Z SItAIF{0r &
5) 2&y ATIQ| WEATE 420 HlﬁP 37t =3,
T2 o7 (2005).
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A Aoz QIgh 247k AP 2 oUAIAAIAT-delA AlA 8=

HiZ2Hton CO/yr) = Y, MBALZZHMWhAY) x HM2{ES HiZA%(ton CO/MWh)

(2 7) dyM oE 247IA MY siEA S
(c+e] : £ CO,/MWh)
T HHEA T
1990 0.320536
1991 0337465
1992 0.355486
1993 0.364199
1994 0.399217
1995 0404334
1996 0432729
1997 0.448521
1998 0391612
1999 0391471
2000 0422628
2001 0430517
2002 0.431585
2003 0.423308
2004 0.436544
2005 0.424805

RZ : URZA 7Y, 7|3HE TheS Slet FA| HH U HeSEo] BEt QMK 24714 ol
2| U 57| TAAH ol 2006,

2

LA )
it o

g x]ol| Aol vgt wl&TS vl=r S3H([EPA)NA 313 LAEEM
242 njgx] e Uﬁ%ﬂé Hl &3-S 2yl 98 7N

AORA APUAES AGT Flolth WAl vErks wlZe 2

1>
rlo

192 MgAl 713HEE AntEs o udE



WA 12 HkeE = Belo] I ska Sle L o]+ v 2T

QC]-[‘ :LOR(e*/«:_e*kt)

Qry,  AZHt OllMQ] HIEF MAE, m'/d
Lo : DIEFMARRIE, m® CHyMg 27|
R @0zt M| OfRIE, Mg/
k@ HEMSER]S H 1

c OREER ¥
t =1

: ORIA IR

i

A H( c=0= HETE J)
A, A

A9 Axd g A8 S ulg o2 LANDGEM= Y-S 2 8-5173) nj

HA9] A= ol ofste] vgte] A A S vid A2 =R

ygEs & AFE A=7A] 2= = Jth(Robert and Ruth(1996)).
43l Sl LANDGEM ®Hl9] {13 Alse 7|E 497

(1998) AT A FAE wgAL] H71% wEF SRS ol §akint

(£ 8) A= ohEX[Q Ho|= iR

(2be - E(wiw)
ol P Eely| | AR W AMEE | sl 23|
1978~1990A 2t 86,022,042 | 49,109,942 35,155,200 896,700 860,200
1991 13,712,544 4.651,244 8,569,200 114,800 373,300
1992.1~1992 9 11,959,992 4,964,592 6,669,600 65,100 260,700
=7 111,694,578 | 58,725,778 50,394,000 1,076,600 1,498,200

A= 27((1998),

2) WA FEQ Big R, ¢ 2 t= d vigAe] vihA SRR 7 5 US
P E 7 B AU & < ¢ls v A7 28)7] viHER)S F viHE 2249
A2 AERE g Es A7 2 Uso2H 239 4 35 B ke 228
3, pH, 2%, 7129 Y 59 dgeln ¥ Lie 2879 $E3 718 g3 g9l
o] ATl LAEEMe] WgEo] & k=0.051yr 2 Lo=170m* /Mg 28712 28319
(&9471, 1998). LAEEM Edlof tjgt gt o]&lli= ul= EPA®] "User's Manual : Landfill
Gas Emissions Model,(v=2.0), 199825 %t=3}7| nl,

3) ul= EAA 9] fa & o7& AEI(U.S. EPA Control Technology Center)oll X1 22871 Hf
HAloA WA s wH7laEgE dSs] 3l 1991 LAEEM(Landfill Air Emissions
Estimation Model)& 7]@&}31 21, 1997\ d¢]= LAEEM®] 91 %% #7¢] LANDGEM R4l &
Eldhabes

I
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A2AIE 1992714 dA Al #7158 miH el L, o] oA
TRl wiEE = e TS eesl7] Wl o] HiAE 1993
< 7Ides HrIEdA wEE e vigE stk H71E g o <l
[erAyghe] A2 IPCColl A AIA R Tier 1 WM< ]85k 2Hg 3}

L

-

F-|-4 l‘-l-u
=

28
=

CHa HHZ2E (Gglyr) = (MSWr x MSWE x DOC x DOCk x F x 16/12-R) x (1-OX)

MSWr = H|= fZh S'Ld=HGglyr)
MSWe = hMiz|= |7| o] £ FolM El=lE B8
DOC = 2sli7} 7tsst R7|EHS H|E(Gg/Gg waste)

DOCr = DOC S0llM O|4=0] ol St =+ U= HIE
F = DIRIZIA SollM BiEto 7W(Io}— Hu| HlE
= SMe|= OfETtA BoA ZES|E HEDHAO 2HGa/yr)
OX = ZZ-3|5ER| 42 HEDIAT| HEESS SoelHM Maisls Hig

3
CO, HIER™ (E/yr) = Y (B, <IW] xn,)
1

o EF = 2ZHX{2|ol| o3t H|MEA CO; HIEATE/S)
W = HyIS 12 A22HE/H)

7 = _/,\_JIRE

i = H7|E ERMEHD|IE ARIETVIE, A4HIIS)

(Z 9) 2Zte|of ofst HIM=A 22u7[29| BiEA T
(22l : E-C0/E)

g HetEeA|EFp) | 17T | HEddw | HEdIF | #HEmy | JE el

HHEH = 2347 2.094 1.408 2,299 1.870 1.045

FHMEA 22t 57|20l el §27|FE 2424o| Bletak64.0, 57.1, 384, 62,7, 51.0, 28.5%)2 0I8
stol BIEASE AEE
)

Of) BEAAK : 0.640x44/12 = 2347 CO,/E
RZ  HER, (HARTO 2471 uEY TA Y SATH, 2002, 8,

194 HSAl 7|3HSItiS 424 2 B35



sheE A 9] vl o

A=)
AREEG:%)= (- o b

) <100 (%)

O

| Aol e SRl BELFES 10%= TLHA A8 el A] 1
AT 1.417%, 27t H71E9] o AE FX19 Hdak 5091%E 4835t
o 78 A7t EE 97% A5 H-E39Th

27t A AAE s okl e SRl A 200097} 200210l =
& E7kA 7t oSt A vl E e e ot bR A4S 271 of

NeAL wEAe BEAE 2839

o

3
N:O HiSZE (Efyr) = Y, (BF <1W)
1

£, EF = 2ZkM2lof Qft HldEY NO BEHNE/E)
W = H7|8 ozt 2ZHE/)
i = HYIE SRS, AT IS+HEHYIE, S2IK))

(Z 10) 2Ziofl gt N:O BiEH 1+

(2l : 9/E)
=T 2000&4 20024 Az
E3%| 323 408 42 365.71
MEH7|8 90 39.80 649
AR |12 149 109,57 12924

X2 : HSAENLATEY, MSAl SUTIA HUSE 28 U 0

Si7|E "7}, 2006

@) 3t Ha
IPOCeIA AlATekE A@els Aelauloln was)t Merlss vy e
olls Rtk AeA] Al SAE e B B, A, BXBAAAE S
sro WA 5714 ADPYoR At Ao wHE W
93, Sgeln] szl 7] Balzde] PR vgo] wEH
Fhgetsict

1

rlo
Q,
T oy

rr

I
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(2006)2] A& Higks 1831k

2o vlet 753 Bo)e] e A9 FFFAAT} F2ukSo| o3k vet) o
Aheletaz AgtEva & o AE 5 e Hol WEe R 0.25keCHykg
BODZ 3I3th & 7+ EAAAE CA SRS daE g7t Ak, &
s Mgk s]egdtia 7P ste] mige] 3eA 2] E-2 100%E 78

™ =Y (TOW, x EF, x— MR,) + ¥ (TOS, < EF,~ MR))

o TOWI = 3} - B9 & F7I2Z2kgDC/yr, 3l5=-BOD, H%=-BOD)
EFi = 8} - H4=9| H|EHIZA|4:(kgCHa/kgDC)

TOSI = £3X|Y & R7|2E AkgDC/yr, 5t5=-BOD, H%=-BOD)

EFj = £21XY EhfEA|4(kgCHakgDC)

MRi = StE|30A RHO|B=|= SOEHHKgCH./yN)

MRj = £2{X|olM ®o|B=l= SHERHKkgCH/)

EFi = Boi x Y.(WS, X MCF,)

Boi = &t - T+ S2{X|0fA 19] DS Z|CHL A2 kgCH/kgBOD)
WSix = 3t - 5= IS 714 M2lSY x2 XMElshs HIE
MCFx = 5} - M5 8714 AM2|SY xoi ofgh HEHst 2=

EFj = Boj x (WS, < MCF,)

Boj = 3t - m= S2{X|0A 19] TEH |CHek A= kgCHa/kgBOD)
WSy = 5} - Bi5 IS &71d M2ISY x2 X2l6ke vIg
MCFy = &t - B &7|4 XM2|Sd xof 2fgh HEtMer 7

(E 1) M2Al s4H2/38 MCF ¥ WS

MCF WS

32 [ e [ Mg [ wm [ 32 [ e | Mg [ o

1999 0.641 0,549 - 0924 0.035 0.052 - 0.025
2000 0.709 0.483 0903 0774 0.044 0.070 0.042 0.034
2001 0.624 0.430 0.846 0970 0.057 0.079 0.055 0.033
2002 0,616 0.491 0.698 0877 0.052 0.063 0.054 0.040
2003 0.658 0.466 0752 0.836 0.043 0.059 0,053 0,044
2004 0.820 0,546 0.861 0.767 0,057 0.057 0,053 0,044
o 0678 0.494 0812 0.858 0,048 0,064 0,051 0,037

NE  MSAIYHLEATHE, MSA 24712 MGSE 7 3 O[AE, 2006

e
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sl Aol WA ol kel 4 v

B} @l 3 Al g, oligdL MEASE Folo

N.O = Protein x FracNPR xNRPEOPLE x EFs

£k N:O = 5l5=2e] N2O HHEZF (kg N20-N/yr)
Protein = Q17+ GHEHAL MZ[2Hkg/Qlyr)

FracNPR = CHHZEl = ZAH|F(7|=24t 0 0.16 kg N/kg protein)
NRPEOPLE = &0l

EF6 = HEA(Z|22} : 0.01kg N.O-N/kg sewage-N)

ARjE Aol 23 g wiE T = IPCC Aol whe} 2k o A& v
=% 3 7%, ST SN F53 A MCF= AHEsisit) ©f
ATl e Adapol e e ES fle Aoz 7Hstal, Akl
Al ofa A= gAYt g sisit

CH Wil (2/y) =S(Mel HSUNY x RIISSE x 224R2 HAsis 8IS
x MCF x DIEFEICHA A - DEkslHa)

el A E NO whEFe A8 AFH M@, 2000) AR

S @8oto], 48 ATl He dasis MiEAsrE Folol e
33l

N2O(E/yr) = BS2Hm/Y) x 365 x EH| EF6 x 44/25 x THe|atM(kg/g) x
EF6(kgNoO-N/kgE|4=-N) x 44/28 x 0,001 (ton/kg)
(E 12) AdholiM N:O A™E QIeh HBY w4t
T= 2| (gN/m -1 ) EF6(N2O-N/kg H|5=-N)
Atolsiat 5199 1.37829x10°
2 |™A 5199 3.66464x10°
Tsplat 45074 6.43981x10®
EVNES 1337 6.25794x10"
Mg 103.42 2.78679x10°"
K| 713 7.80230x10°
AZ SR, ST EAMOMO| 2ATIA BIEZ AL 2000,
22 197



A 3B Sl WEd

[HI&e F=2 0|Lt2tE2(CO,) tHER] (29l Ed)
= g | A == S5t g
1990 22 841,216 1,150,198 465,436 24,456,851
1991 20,623,510 2423610 800,367 23,847,487
1992 19,710,285 2,148,458 910,992 22,769,735
1993 19,573,472 2,014,564 796,089 22,384,125
1994 19,972,634 2,612,713 2,224,843 24,810,190
1995 20,924,397 2,852,721 970,784 24,747,902
1996 31,835,998 3,584,691 2,844,593 38,265,282
1997 29,105,713 3,261,883 3,088,807 35,456,402
1998 9,873,894 10,820,265 3,037,871 2,303,688 26,035,718
1999 10,640,135 12,036,222 2.880,888 1,600,844 27,358,089
2000 10,420,259 12,518,348 2,903,031 840,425 26,682,062
2001 0,065,248 12,707,982 2.321,961 1,071,764 26,266,955
2002 10,218,756 12,947,942 2.304,894 358,545 25,830,138
2003 10,617,457 12,925,668 2,323,965 9,236 25 876,326
2004 10,707,594 13,188,804 2,467 581 33,433 26,397,411
2005 11,540,298 13,424,286 2,842,910 20,471 27,827,965
2006 12,301,628 12,228,092 2,998,649 144,646 27,673,015
2007 12,865,756 11,895,887 3,244,199 323,391 28,329,233

198 MSAl 7|5HSIIS S22Y % BTG



[HMe] F2 HEHCH,) HIER (29l E/d)

e a0 [ o 23 s &
1990 19,552 100 63 19,716
1991 15,338 232 114 15,683
1992 11,452 214 109 11,775
1993 8,323 193 98 8,614
1994 5,996 259 282 6,538
1995 4,012 281 124 4417
1996 3,783 337 350 4,470
1997 4077 314 425 4,816
1998 959 1,187 268 314 2,728
1999 926 1,266 231 217 2,640
2000 781 1,232 230 114 2,357
2001 621 1,249 143 174 2,186
2002 567 1,211 135 48 1,961
2003 548 1,167 132 0 1,848
2004 526 1,202 139 4 1,871
2005 677 1,339 165 2 2,182
2006 748 1,169 184 19 2,120
2007 739 1,091 207 43 2,080
(At 2 OHtEFEA(N:0) HHER] = RE =)
e ad [ o 23 ] &
1990 228 4 4 236
1991 376 13 7 395
1992 158 10 8 175
1993 136 10 7 152
1994 116 9 18 144
1995 108 10 8 126
1996 96 16 23 135
1997 97 10 25 133
1008 37 34 9 19 99
1999 37 39 8 13 98
2000 27 33 9 7 76
2001 17 35 4 10 66
2002 16 34 3 3 56
2003 15 32 3 0 51
2004 1A 33 3 0 47
2005 12 32 4 0 48
2006 15 22 4 1 43
2007 16 20 5 3 44
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HIAY 22 2ATIA HiE2Y (9] £/

I CO, CHs N0 EHAICO, e
1990 24,456 851 19716 236 24,944,115 6,802,941
1991 23,847,487 15,683 395 24,299,324 6,627,088
1992 22,769,735 11775 175 23,071,282 6,202,168
1993 22,384,125 8,614 152 22,612,236 6,166,973
1994 24,810,190 6,538 144 24,991,986 6,815,996
1995 24,747 902 4417 126 24,879,784 6,785,396
1996 38,265,282 4,470 135 38,400,956 | 10472988
1997 35,456,402 4816 133 35,598,751 9,708,750
1998 26,035,718 2,728 99 26,123,807 7,124,675
1999 27,358,089 2,640 98 27,443,786 7,484,669
2000 26,682,062 2,357 76 26,755,122 7,296,851
2001 26,266,955 2,186 66 26,333,381 7,181,831
2002 25,830,138 1,961 56 25,888,723 7,060,561
2003 25,876,326 1,848 51 25,930,848 7,072,049
2004 26,397 411 1,871 47 26,451,301 7,213,991
2005 27,827,965 2,182 48 27,888,614 7,605,986
2006 27,673,015 2,120 43 27,730,766 7,562,936
2007 28,329,233 2,080 44 28,386,412 7,741,749

Bl

L BHMCOE 2HBIR|FCO:=1, CHi=21, N,O=310)Z X E3}o] 4F35t1, HUCE EHICO0l EHAME
1

T 12/442 &oto] MER

200 M2Al 715Hsi2 Mot 9 dESE



HZEY F2 247IA siE] (9l : E/d)
= CO, CHa N2O SIMCO; SIMC
1990 2,883,397 54 15 2,889,174 787,957
1991 3,150,599 60 16 3,156,944 860,985
1992 4.561,567 105 30 4.578,047 1,247,195
1993 2,947 321 54 14 2,952,943 805,348
1994 3,595,015 69 19 3,602,313 982,449
1995 3,652,015 72 19 3,659,545 998,058
1996 3,886,081 7 20 3,894,048 1,062,013
1997 2,631,186 44 10 2,635,339 718,729
1998 2,086,803 40 8 2,090,240 570,066
1999 1,913,431 42 6 1,916,062 522 562
2000 2,022,232 42 5 2,024,734 552,200
2001 2,453,402 55 9 2,457,419 670,205
2002 2,526,033 58 10 2,530,417 690,114
2003 2,434,314 65 12 2,439,526 665,325
2004 2,384,059 63 13 2,389,285 651,623
2005 1,613,425 36 6 1,615,966 440,718
2006 2,218,269 47 10 2,222,459 606,125
2007 2,325,240 50 12 2,329,917 635,432

z X 235}0] AS511, EACE EHACO0 BHAFHED

: BHMCO= 2it3lR|$(CO=1, CHi=21, N20=310)Z
=1

T 12/445 &ojof MER.



3) o[ J X2k

[OIARILY F2 0|4kt (CO,) HHER]

o ==
A&

(el : E/4)

e THIEME | MK ' Rt &
1990 1,026 0 6,311,223 12,748 6,324,997
1991 953 0 4,251,261 6,492 4,258,706
1992 334 0 1,934,314 51,723 1,986,371
1993 524 0 315,855 146,313 462,692
1994 572 0 77,991 165,237 243,800
1995 arv 0 116,383 232,662 349,621
1996 429 0 125,431 314,107 439,966
1997 44,562 0 153,311 377,246 575,120
1998 66,633 791 2,276,106 367,071 2,710,600
1999 83,029 0 116,246 427,411 626,685
2000 23,122 0 103,153 473,243 599,517
2001 70,689 0 157,400 499,337 727,426
2002 9,394 0 85,561 508,650 603,605
2003 4,624 0 142,827 498,543 645,994
2004 154,047 0 108,074 494,518 756,639
2005 130,113 0 586,060 133,446 849,619
2006 206,317 0 79,830 682,797 968,944
2007 170,698 0 77,985 737,005 985,689
(ORI 2 HEHCH,) BHEZ] (29l EMd)
i THeIEHE | MSHK un Rlogihy R
1990 0 0 249 0 250
1991 0 0 166 0 166
1992 0 0 83 1 84
1993 0 0 12 3 14
1994 0 0 1 3 4
1995 0 0 2 4 6
1996 0 0 2 5 7
1997 4 0 2 6 12
1098 6 0 96 6 108
1999 7 0 2 7 16
2000 2 0 2 8 12
2001 6 0 4 9 18
2002 1 0 2 9 11
2003 0 0 7 8 16
2004 11 0 2 8 21
2005 11 0 10 2 23
2006 17 0 1 12 30
2007 14 0 1 13 29

202 MgA| 7|&Hs



[Olux|Ate) B2 oI A(NLO) HiER (29l E/d)

I R EERE, NSEH e K| oAt L
1990 0 0 50 0 50
1991 0 0 33 0 33
1992 0 0 16 0 17
1993 0 0 2 0 3
1994 0 0 0 0 0
1995 0 0 0 0 1
1996 0 0 0 1 1
1997 1 0 0 1 2
1998 1 0 19 1 21
1999 1 0 0 1 2
2000 0 0 0 1 1
2001 1 0 1 1 3
2002 0 0 0 1 1
2003 0 0 1 1 2
2004 2 0 0 1 3
2005 2 0 1 0 3
2006 3 0 0 1 5
2007 3 0 0 1 4
x|t 22 247IA Hil &3 (9] £/
=2 CO, CH, N.O SHMNCO, SHMC
1990 6,324,997 250 50 6,345,744 1,730,657
1991 4,258,706 166 33 4272479 1,165,222
1992 1,986,371 84 17 1,093,268 543,619
1993 462,692 14 3 463,774 126,484
1994 243,800 4 0 244,010 66,548
1995 349 521 6 1 349,811 95,403
1996 439,966 7 1 440,331 120,090
1997 575,120 12 2 575,865 157,054
1998 2,710,600 108 21 2,719,290 741,625
1999 626,685 16 2 627,754 171,206
2000 599517 12 1 600,193 163,689
2001 727,426 18 3 728,645 198,721
2002 603,605 11 1 604,207 164,784
2003 645,994 16 2 647,003 176,455
2004 756,639 21 3 758,074 206,747
2005 849,619 23 3 851,187 232,142
2006 968,944 30 5 971,030 264,826
2007 985,689 29 4 987,604 269,346

3 HNCOE SUBIRIZCO:=1, CHi=21, NO=310}2 HE5j0] AHSHL, HACE HACO,0 EIATE
& 12/442 Tolo] AEE



(L2 0|32Y€Y £F 24t 5] (9l : E/d)
& CO, CHa N2O SIMCO; SIMC
1990 7,188,287 1,101 62 7,230,533 1,971,963
1991 7,163,748 1,115 61 7,206,228 1,965,335
1992 8,407,405 1,337 72 8,457,830 2,306,681
1993 8,925,843 1,481 7 8,980,715 2,449,286
1994 9,761,245 1,682 84 9,822,591 2,678,888
1995 10,045,502 1,728 86 10,108,601 2,756,891
1996 10,613,192 1,879 R 10,681,032 2,913,009
1997 10,234,034 1,829 88 10,299,856 2,809,052
1998 8,930,905 1,595 7 8,088,412 2,451,385
1999 9,794,954 1,745 85 0,857,945 2,688,530
2000 10,282,051 1,705 89 10,345,559 2,821,516
2001 9,836,260 1,595 86 9,896,372 2,699,011
2002 10,626,408 1,702 93 10,690,867 2,915,691
2003 10,363,890 1,650 90 10,426,523 2,843,597
2004 10,468,905 1,617 91 10,531,014 2,872,095
2005 9,735,189 1,600 83 9,794,679 2,671,276
2006 9,618,249 1,651 82 9,678,413 2,639,567
2007 9,749,765 1,758 83 9,812,323 2,676,088

7 FHI00E 2UFBHR|F(002=1, CH=21, N:0=310)2 MEslo] AE511, SMCE BHMCO0f EHATIE

T 12/445 Ssto] ME %

204 M2Al 71342 Mot 9 dESE



o152

[HIZZ 0|52YY FE O[UEE(CO,) HIEE] (&l E/d)
£ Asz| S s a3 e
1990 328,076 35,295 800,605 542 582 1,706,557
1991 483,602 79,065 932,537 993,696 2,488,900
1992 367,330 37,896 2,898,703 1,323,669 4,627,598
1993 341,488 42,719 4,212,512 1,834,607 6,431,326
1994 335,038 451,775 68,118 2,618,313 3,473,243
1995 210,923 501,562 177,382 3,212,553 4,102,420
1996 262,493 488,262 200,137 3,553,651 4,504,543
1997 70,398 654,520 2,346,620 5,996,162 9,067,700
1998 102,233 428,822 1,377,298 5,498,975 7,407,327
1999 58,099 374,819 86,664 5,860,600 6,380,183
2000 181,853 235,854 7,010 4,381,119 4,805,836
2001 224,663 266,351 227,073 1,196,315 1,914,401
2002 289,277 156,268 65,028 1,287,367 1,747,940
2003 240,826 395 122,548 1,099,428 1,463,198
2004 271,735 125,324 184,491 838,689 1,420,240
2005 334,424 158,742 112,367 815,689 1,421,223
2006 310,474 143,485 219,709 1,897,075 2,570,742
2007 178,438 179,343 282,646 2,366,010 3,006,436

[HI=Z 0|S2HY 2 HEH(CH,) tHE] (29l E/4)
£ 2| Ac a2 83 ]
1990 9 2 4 4 56
1991 13 5 51 7 76
1992 10 3 168 9 189
1993 9 3 249 13 274
1994 9 31 3 18 61
1995 6 34 10 23 72
1996 7 33 11 25 76
1997 2 45 130 42 219
1998 3 29 7 39 148
1999 2 26 2 4 4
2000 5 16 0 31 52
2001 6 18 12 8 45
2002 6 11 3 9 29
2003 6 0 6 8 20
2004 7 9 9 6 31
2005 9 11 6 6 31
2006 8 10 11 13 43
2007 5 12 14 17 48

22 205



HEZ 0|S2Y¥Y F&F o3RI AN:0) HER (29l E/d)
7= HAAH] Mg e 3= EY
1990 3 0 6 15 25
1991 4 1 7 28 40
1992 3 0 23 37 64
1993 3 0 33 52 88
1994 3 4 1 74 81
1995 2 4 1 91 98
1996 2 4 2 100 108
1997 1 5 19 169 194
1998 1 4 11 155 171
1999 0 3 1 166 170
2000 1 2 0 124 127
2001 2 2 2 34 40
2002 2 1 1 36 40
2003 2 0 1 31 34
2004 2 1 1 24 28
2005 3 1 1 23 28
2006 2 1 2 54 59
2007 1 1 2 67 72

HIZZ 0S¥ £2 2AJIA HliEZY (9] E/)
7= CO, CH, N.O SHMCO; SHMC
1990 1,706,557 56 25 1,715,362 467,826
1991 2,488,900 76 40 2,502,913 682,613
1992 4.627,598 189 64 4,651,274 1,268,529
1993 6,431,326 274 88 6,464,411 1,763,021
1994 3,473,243 61 81 3,499,627 954,444
1995 4.102,420 72 98 4,134,319 1,127 541
1996 4.504,543 76 108 4,539,668 1,238,091
1997 9,067,700 219 194 9,132,392 2,490,652
1998 7,407,327 148 171 7,463,309 2,035,448
1999 6,380,183 71 170 6,434,319 1,754,814
2000 4,805,836 52 127 4,846,365 1,321,736
2001 1,914,401 45 40 1,927,599 525,709
2002 1,747,940 29 40 1,760,978 480,267
2003 1,463,198 20 34 1474148 402,040
2004 1,420,240 31 28 1,429,675 389,911
2005 1,421,223 31 28 1,430,527 390,144
2006 2,570,742 43 59 2,589,924 706,343
2007 3,006,436 48 72 3,029,761 826,299

3 HNCOE SUBIRIZ(CO,=1, CHi=21, NO=310}2 HE5j0] ASHL, HACE EACO,0 EHATED
& 12/M42 Tolof AEE
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(1) oH=IX] - oHE

[HEIX] - ofE F=22 HITHCH,) HHEH] (29l B/
e den Bes o wags| 2000 | ainc
WerNY | RN | aM e (oH2ofe)

1990 2 02E+05 - 2 02E+05 - 4,242,000 1,156,909
1991 2 13E+05 - 2 13E+05 - 4,473,000 1,219,909
1992 2 32E+05 - 2.32E+05 - 4,872,000 1,328,727
1993 2 50E+05 - 2 50E+05 59,447 6,498,396 1,772,290
1994 2 38E+06 - 2.38E+05 85,666 6,796,990 1,863,725
1995 2 26E+05 - 2 26E+05 73,463 6,288,729 1,715,108
1996 2 05E+05 - 2 05E+05 57,124 5,504,596 1,601,253
1997 2 02E+05 - 2.02E+05 49,987 5,291,727 1,443,198
1998 1 95E+05 - 1 95E+05 42758 | 4992922 | 1361706
1999 1 85E+05 - 1 85E+05 43503 | 4798974 | 1308811
2000 1 76E+05 - 176E+05 46265 | 4667566 | 1272973
2001 1 68E+05 - 1 68E+05 53480 | 4651072 | 1268474
2002 1.60E+05 | 160,000.0 0 66,568 1,397,716 381,195
2003 1.62E+05 | 152,000.0 0 52,221 1,096,631 299,081
2004 1.44E+05 | 144,000.0 0 45,395 953,296 259,990
2005 137E+05 | 137,000.0 0 15,023 315,483 86,041
2006 131E+05 | 131,000.0 0 18,581 390,191 106,416
2007 - - 0 17,991 377,810 103,039
% ¢ £1000,= 2USAH00,-1, CHi2l, NO-310/S ME3l0} 48512, HCE HHCOM HATIE

% 12048 Zoi0f 45




(42 22 0ABIEIACO) uEY)

22 | sgypz | NS MEZ i a7
= ceEVE | MEmplE  |wsAdAmplE| TSV =
1990 29,875 0 0 0 29,875
1991 18,972 0 0 0 18,972
1992 16,244 0 0 0 16,244
1993 13,563 0 0 0 13,563
1994 222 0 0 0 222
1995 6,877 0 0 0 6,877
1996 16,305 3,358 0 0 19,663
1997 62,295 4721 366 480 67,861
1998 41,071 4,395 5,866 1173 52,505
1999 53,179 4,042 12,361 4,947 74529
2000 84,143 11,139 11,5617 80,109 186,908
2001 143,399 14,198 13,457 43,010 214,064
2002 137,536 21,505 14,437 57,121 230,599
2003 119,350 9,887 10,878 109,818 249,934
2004 138,363 18,525 9,468 186,358 352,714
2005 207 518 18,542 19,819 21 476 087 354
2006 288,447 27 857 3138 124 374 443 816
2007 367,562 16,397 17,365 151,486 552,810
[2Z B2 22 oMEEAN0) tHER] (T2 : E1d)
s | 0E [ em AEETEREIE PR R
NEAH|S | MEEplE | 29 223
1990 6 0 0 0 0 6
1991 4 0 0 0 0 4
1992 4 0 0 0 0 4
1993 2 0 0 0 0 2
1994 3 0 0 0 0 3
1995 2 0 0 0 0 2
1996 6 2 0 0 0 8
1997 12 2 0 0 0 14
1998 12 1 1 0 0 14
1999 12 1 1 0 1 14
2000 14 1 1 1 13 30
2001 17 2 1 1 7 28
2002 16 2 1 5 13 37
2003 17 1 1 19 29 67
2004 16 2 1 20 30 68
2005 24 3 2 0 2 32
2006 26 3 0 0 7 37
2007 38 2 1 18 9 68
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I CO, N0 EHACO, EHIC

1990 20,875 6 31,747 8,658
1991 18,972 4 20,147 5,495
1992 16,244 4 17,346 4,731
1993 13,563 2 14,290 3,897
1994 202 3 1,213 331
1995 6,877 2 7,406 2,020
1996 19,663 8 22,013 6,004
1997 67,861 14 72,335 19,728
1998 52,505 14 56,814 15,495
1999 74,529 14 78,978 21,540
2000 186,908 30 106,242 53,521
2001 214,064 28 202,825 60,771
2002 230,509 37 242,129 66,035
2003 249,934 67 270,695 73,826
2004 352,714 68 373,807 101,947
2005 287,354 32 297,143 81,039
2006 443816 37 455349 124,186
2007 552,810 68 573,971 156,538

7 B0, SLBIR|SCO=1, CHi=21, NO=310)S X Z3t0] AS8HT, BAICE EHAICO,0| B

T 12/442 &5tof LHER



(3) 5t-mls

[6f -+ 72 24T HiE]

T2 CO;, CHa N0 SHACO, SHAIC

1990 0 287 772 245,326 66,907
1991 0 253 734 232,855 63,506
1992 0 250 747 236,826 64,589
1993 0 248 730 231,661 63,180
1994 0 284 715 227,735 62,110
1995 0 270 715 227,328 61,998
1996 0 412 710 228,821 62,406
1997 0 338 699 223,740 61,020
1998 0 264 707 224,568 61,246
1999 0 189 703 221,856 60,506
2000 0 189 706 222,949 60,804
2001 0 115 679 212,863 58,054
2002 0 104 676 211,595 57,708
2003 0 100 675 211,442 57,666
2004 0 100 676 211,664 57,726
2005 0 60 716 223,311 60,903
2006 0 64 720 224,662 61,271
2007 0 50 725 225,798 61,581

F: FRI9=(C0O,=1, CHs=21, N,O=310)Z M&slo{ {tEstn, SHMCE EHMCO0f EHLMER

3

=
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[ETd RE29 2A7IA E4E] EM
g oizk CO, B4 97t C B
1990 57,385 15,650
1991 63,991 17,452
1992 2,211 603
1993 -4,601 1,255
1994 -8,621 -2,351
1995 81,506 22,229
1996 84,575 23,066
1997 87,403 23,837
1998 64,954 17,715
1999 69,569 18,973
2000 73,872 20,147
2001 82,377 22,467
2002 86,802 23,673
2003 176,947 48,258
2004 175,690 47,916
2005 175,953 47,987
2006 94,085 25,660
2007 101,164 27,590
gz 0]
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0.83 0.87 0% 0.9 0.97 0.99 0.45
oz VS 791,30 820613 845,734 83,415 83,415 83,415 122,062

A5 0.99 0.99 0.99 0.99 0.99 0.99 0.98
CHa FEER 0419 0419 0419 0419 0419 0419 12.57
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N20 HHEH 2 0,025 0,025 0,025 0,025 0025 0025 0,058
< >

W A= .

‘ P e Al [onons mz

e e

Al a3 FgAE 7 ZHo|HE A
(<l : 2000-01)

© 2 Ae3) - 48 Ags A(d : 2LA5-001)

@ “2F(4) : “Input” AR} AP R 2A7VAE AHs A (AN A%
A &)

® A E Avle Azl FEE 247kt AP s o] YR,
® “AF(5) - 2FgE 247k wlEgE A

214 NBA| JIEHSS STEY Y BTG



TEs| 4T | 25 FREI O HEZ Tip Help

] 1 4% Ff

=

n
i
s
rz
!

e | HURMR (MZe | 0523 | 22 |k

[Input 9]

El

2005-01 (1220 4 R
&% &2 A8

EELES]

an
[
10

M2

EAEL= ]
H

BAR

4) 23] : dlofe] £3|71EALR, wiEAlT, 2471 5)

@ “ANde 238 713k A1
@ “FEAE” Input, AP, AP AI A7)
= A9

@ “z3] 7|12 E ) gEadgo] ghad & «x3]”
£ 724 dloly x3]

@ Inputst AFAIH LA E ThdE 23] 715
SN AR erE Wde 23] T

5) &g} - iR =, sl7)E Az Sl Bl

o kg

Input MRS BHA

Eng]
DIt &e
2009 V]S | 2
2009 |9 B

w

@ AdA A3, A7l A5, AeAk A S3 dds) AdE =il sl
A

R )

o=

%



@ 53 H7gt Eo 8] Inputell A A e T A3 2ol T R
719)
@ Aol M9} rIRIAIZ Inputd} A S AEsle] 471s mlEdS
A

6) 2AIA A7 Tip : A8 22714 "7t Tip Al
D A Sl teFet 247kA A HEE AF
@ A&H o7 247k~ At B HHES AR} HHo|E 7V

7) Help : =213 AW} /jg 22

(D Carbon Calculator 2131 “AMSH” ==
@ 27t~ wES 2 2 B 2lg 23] 52 AR A4

@ W) : F7F AR 55 A WA WES By A4 F A

Input  AME gh AR Za RO EJ 2&74A B2 Tp || Help

nEsn l 1
A=A
212 0 MEAl EHDB hiip.//stat-app.seoul,go.kt/ HEEHT |
GROP : MZA EMDE http://stat-app,seoul.go ki/ AEEHHE-LS-AH 8 M2
713 EHS hitp:/fwww, kosis ki/ 2HE TS FRHE-RISHE - NS AS-ZHEEE ASHSL e

+ http i/ /knhanes, ede o kr S0 FEDOM

@ HE

HILA A =:H|2F AR SAL HERSSEN(CAPSS LR HIZFHE 23 I 2 E 2T HER0M NOx HERF HISS HIEe 2 225)

AHE A SEH ¢ https/ veww, miltrn, go ke EHEE-AS A SEHZ
ZFHAR| : TS TR S EA SR, DEITIE

WIS : 22 T3 HIIS DY L MBSt e, go ke, 2P S HE)
Ol HEIE AE Ha

H= BEE. BEH A2 S0 HE (hitp:/Awww, me qo ke, 2FS HE)

Z-2 0 MEE hittpwew foa, o, ke-Green HE-K9Y A& N E2EH

216 M2Al 713452 Mot 9 dESE



%
o
T
2
oF
)

o
I

(Abstract)




A Preliminary Study on Seoul’s Vision for Climate
Protection Initiative in 2030

Woonsoo Kin - Seongil Shin - Wonjoo Kim - Jeongah Kim

It is no surprise that all developed countries and many developing ones
around the world are in a fiercer green race for responding climate change
issues and achieving promised low-carbon societies. Each country’s bid for
green leadership is just related with drawing his competitive power in the
low-carbon age. In parallel, in light of the urgent need to take climate
protection initiative, meet housing demand with low carbon communities,
minimize threats to the environment and fulfill public’s aspiration for higher
quality of life, designing cities to attain such high expectation standards should
be targeted to deal successfully with all these challenges.

The purpose of this study is to provide basis of Seoul city’s vision for
climate protection initiative in 2030, thereby figuring out what kinds of
strategies be adopted to meet pacesetting goal in such an optimized systematic
way. In particular, as reborn to be a clean and charming world-leading city,
Seoul city needs to act today more for better tomorrow based upon
goal-oriented climate protecting guidelines. Thus the Seoul city's vision for
climate protection initiatives in 2030 can serve Seoul in implementing
effective and practical greenhouse abatement actions in order to achieve its
emission reduction goals by 2030. This study might be used as a ‘living
guideline’ to assist Seoul prepare actions and obtain the greatest benefits from
climate protection activities. The findings of this study is summarized as
follows:



1. Characteristics of Energy Consumption

Due to the recent economic downturn, higher oil price, environmental
regulation, etc, consumption pattern of both diesel and paraffin oil has been

declined sharply since 2000 year.

1990yr(10,909 thousand toe) 2007yr(15,430 thousand toe)

Electricity Gasoline_ Kerosene
13% LNG  Gasoline LNG 1%
5% 9% Kerosene 33%

8%

Disel
11%

Bunker-C

Disel
22%

Electricity
Bunker-C 243

30%

(Fig. 1) Energy Consumption by Source in Seoul

In return, the consumption of environment-friendly energy such as LNG
and LPG shows rapid increasing trend, as 42.9% of the total fuel consumption
in 2007(see Fig. 1). In case of energy consumption by sector, both building
and transportation sector are the major sources(see Fig. 2). With technological
progress in the future, commercialized use of new and/or renewable energy
such as bio-diesel and fuel cell can contribute to adjust energy crisis and to

mitigate environmental problem.

1950yr(10,909 thousand toe) 2007yr{15,430 thousand toe)
Building Building
Road -
Non-Road Feating Roaaor- Heating

419 Road
33%

58%

Energy
Industry
4%

Industrlf Manufacturs Manufacture
15% % 5o

(Fig. 2) Energy Consumption by Sector in Seoul
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2. Inventories of Greenhouse Gas Emissions

Greenhouse gas emissions resulting from the activities of the Seoul in 1990
and 2007 produced around 47,587 and 45,662 thousand tonnes of CO;
emissions respectively. It is predicted that if business is carried out as usual,
these figures would increase to about 59,275 thousand tonnes in 2030. In
2007, building heating and transport sector show the most ratio of CO,
emissions by 62% and 28% respectively.

1990yr 47,587thousand tones CO, 2007yr 45,662thousand tonnes €O,
Wastewsatar Wastewster
Landfill 1% Incineration Lzndfill

1% _Incineration

9% 0% Road

Road
Non-Road

193 Buil:l.ing
Hesting
£o% Energy
Enersy Industry Building
Industry 2% Heating
13% 523
Manufacturs
Manufacture 53

B%

(Fig. 3) Greenhouse Gas Emissions by Sector in Seoul

3. Analysis of Seoul’s Action Plans

Reducing greenhouse gas emissions makes good economic, environmental
and social sense, and there is considerable opportunity to reduce energy usage
through promoting energy efficiency, adopting energy efficient devices, and
providing renewable energy. Seoul city now has implemented various effective
and practical greenhouse abatement actions in order to achieve its emission
reduction. The reduction measures outlined within this study are evaluated in
terms of their emissions reduction effectiveness. The evaluation process is as

followed:
@ Conduct a baseline emissions inventory and forecast

The CO, emissions are calculated for a base year(e.g., 1990) and for

02



forecast years(e.g., 2020 and 2030). This inventory and forecast provide a
benchmark for planning and monitoring acting plans.

(2 Adopt an emissions reduction target for the forecast year,

Seoul city has already established an emission reduction target for 2020,
and now considering a new target for the 2030 year. Such target might create
a framework that guides the planning and implementation of CO, emission

reducing measures.

@ Develop Seoul's Action Plan,

Under CO, emission reducing action plan, Seoul city will achieve its
emissions reduction target. In addition to direct greenhouse gas reduction
measures, public awareness and education efforts are also included in action

plan.

@ Implement and monitor policies and measures,

It is assumed that Seoul city implements the policies and measures
contained in the action plan. Monitoring begins once measures are
implemented and continues for the life of the measures, providing important

feedback that can be use to reinforce the measures over time.

4. Vision for Climate Protection Initiative

In order to enlarge the co-benefit effects by reducing both urban air
pollutants and CO, emissions in Seoul, the preliminary goal has been set up
in this research. According to the recent dual target approach in formulating
the CO, emissions reducing goal-setting and deriving affordable target level,

two scenarios are set up: Scenariol and Scenario2.

+ Scenariol: CO;, emissions level in 2030 are equivalent to 65% level of
1990 base year

+ Scenario2: CO, emissions level in 2030 are equivalent to 50% level of

227 M2Al 713Hsi2 Mot 9 uESE



1990 base year

Finally It is analyzed that if Seoul city intends to reduce per capita
emissions like other major city by 2030 with current proposed action plan,
scenario 1 can be feasible. However adopting scenario 2, Seoul city might
face a significant challenge to adjust emissions of 2030 compared with that of
1990 base year(see Table 1). By comparing these two scenarios, the possible
way of goal-setting between scenariol and scenario2 can be adopted for

Seoul’s vision for climate protection initiative as a more progressive option.

(Table 1) The forecast of CO, Reductions by Climate Action Plans
(unit: thousand tonne)

Sector W year 2007 2010 2020 2030
Energy 629 876 4,347 8,777
Building & Urban Magt, 20 1,129 3,421
Resource:Waste 1,012 1000 998
Transportation 402 693 1,764 3,537
Green Space-Forest 1,298 1,299 1,300 1,3014
Public Participation 1,941 2,030 2,227 2,341
Total 4271 5,929 11,767 20,376

Note : The total CO, emissions in 1990 and 2030 is about 47,587, 59,275 thousand tonnes, respectively.

5. Policy Directions

Considering that many local governments around the world have made it
a policy priority to reduce CO, emissions, it's more or less imperative for
Seoul city to follow such streams. There are various actions that promote
energy conservation and efficiency, sustainable transportation (such as
expanded mass transit, alternative fuel vehicles, and bike and pedestrian's
safety, etc.) and sustainable solid waste management. In addition, those actions
also can reduce CO, and urban air pollutants emissions, thereby bringing a

host of benefits to our communities. Thus, Switching to cleaner energy



sources, practicing conservation and maximizing energy efficiency will relieve
Seoul's dependence on fossil fuel-based energy, and at the same time improve
urban air quality and public health. Moreover, It is recommended that for
Seoul's climate protection initiative, such ideas as carbon-neutral community
development plan, BSC(balanced score card) system with low carbon green
growth, green building code, and green car operating system be introduced in

the action plan.
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