CO,

CO,
40%~65%
CO,
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1992 1997

CO, CH; N,O HFCs PFCs SFy) 2008~2012

1990 5%

2001 10

(Marrakech Accords) 2002 10

Boon Agreements

the Delhi Declaration

CO;
2001 30,458,866* 10'kcal
CO, 115,787,592 51%
CO;

CO,

55%

52%

CO,
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2.1
(input-output analysis)
(Wassily Leontief) 1936
(Leon Walras)
[xi] [Fi [O]] [Xi] [Xi]
[Ti] ( 1 (input coefficient)
aij=Xij/ X; (&) (technological coefficient) i
() i

AR E I G ) IO (1)
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1
1..j...n
1 X11...Xgj-.X1n Wy H1 G1 B1 S1 E1 N1 F1 T1 |P1 X1
i Xig..Xijj.--Xin W, Hi Gi Bi S E Ni Fi Ti Pi Xi
H Xn1.--Xnj---Xn W, Hn Gn Bn Sn En Nn Fn Tn |Pn Xn
Y1.Yj.. Yy Wt Ht G Ht St Et Nt Ft Tt
0;...0;..0, (6] H G H S E N F T
X1..Xj.. Xp X H G H S E N F
Xij | ] Fi
Yj j Ft
Oj j F
O F
Xi i Ti
Xj j Tt
X T
Pi i P
Wi i Wt

Hi,Gi,Bi,Si,Ei,Ni
Ht,Gt,Bt,St,Et,Nt

H,G,B,S,E,N
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iXij+H=ianj+Fi=R+Xi

- AT 2

n
X‘:Zanj+F‘_R ........................................ 3)

j=1
XZAXH(FP) oottt (4)
X=(1-A) L (F-P)=B(F-P) ..o (5)

X nxl

A nxn

W nx1

F  nx1 ( )

P nxi

I nxn

B=[by] nxn  (1-A)*? b;

(5 (I-A)*
(Leontief inverse matrix) bj; ]

() i
(bij) (aj)
CO, (5)

X = (L= D) R (6)

D nxn
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Fq nx1

2.2

(forward
linkage)
(backward linkage)

(Leontief
inverse matrix)

i (FLi) i
i
(BLj) j
(1) (sensibility of dispersion) Ui
n
> bij
Ui - =1 (7)
1 n n
> X bij
Ni=1j=1

Ui> Uj<l
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(2) (power of dispersion) Uj

FLi = bij BLj = bij

=t i=1

S b
I

Uj - |2 1 e, (8)

1 N n

— X > bij

Nji-1j=1
Uj>l

Uj<l
2.3
(multiplier analysis) (impact analysis)
Wright 1974
(energy multiplier)
Miller  Blair
C02 COZ
Mj i
CO, i
Mj=R(I =D) = (Fixbij) ..ocooooiiiiiiiiiiiiee (9)
i=1
i CO,

bij (1-D)*
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(1-D)*
(2) CO,

C=C(| _D)—l ...................

C CO,

2.4C0O;

90 CO,
(1)

2

(3 2

(4)
(5) 3

................................ (10)
107kcal/
107 kcal/
................................ (11)
CO, /
CO,
2001 IPCC

(carbon emission factor)

70

CO;
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Kk
co, = Al KX Kx(1- «)]
i
x Kx44 12}
K
3.1
38 22 2
3.2
1991 1994
150 1996 1999 160
3.3
1981~2001
22
3.4
85

RAS Approach
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4.1
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80 |83 |8 |[s8 |8 |83 |8 |88
1. 187 | 198 | 212 | 210 | 260 | 2.82 | 270 | 250
2. 207 | 205 | 1.96 | 1.99 | 272 | 2.98 | 3.01 | 3.36
3. 157 | 153 | 145 | 1.44 | 286 | 3.06 | 3.00 | 3.16
4. 173 | 1.78 | 157 | 151 | 262 | 284 | 235 | 2.35
5. 302 | 289 | 275 | 269 | 279 | 283 | 2.80 | 282
6. 130 | 137 | 1.32 | 1.40 | 236 | 2.29 | 2.26 | 2.14
7. 526 | 551 | 556 | 6.05 | 2.84 | 274 | 286 | 3.13
8. 259 | 272 | 246 | 274 | 253 | 268 | 255 | 2.60
0. 215 | 236 | 222 | 244 | 282 | 274 | 269 | 285
10. 156 | 161 | 143 | 1.42 | 310 | 316 | 317 | 330
11. 1.97 | 213 | 2.16 | 2.36 | 3.15 | 3.11 | 3.13 | 3.34
12. 1.43 | 1.44 | 1.38 | 1.35 | 2.53 | 2.79 | 2.61 | 2.90
13. 199 | 203 | 1.84 | 1.83 | 283 | 296 | 287 | 3.04
14. 140 | 143 | 145 | 150 | 223 | 229 | 228 | 233
15. 146 | 148 | 140 | 143 | 232 | 233 | 229 | 236
16. 482 | 556 | 497 | 588 | 3.04 | 3.17 | 3.04 | 3.28
17. 232 | 263 | 244 | 252 | 2.93 | 3.00 | 288 | 3.02
18. 195 | 198 | 1.88 | 197 | 255 | 277 | 271 | 295
10. 196 | 205 | 201 | 228 | 276 | 283 | 281 | 3.08
20. 248 | 274 | 291 | 384 | 299 | 312 | 298 | 3.14
01. 170 | 176 | 174 | 181 | 254 | 278 | 279 | 292
2. 131 | 135 | 1.31 | 1.30 | 271 | 286 | 2.82 | 3.09
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80 83 85 88 80 83 85 88
1 078 1 080 | 0.88 | 0.82 { 1.09 | 1.14 | 1.11 [ 0.98
2. 0871083 | 081L) 078|114 ]| 121 | 124 | 1.32
3. 0.66 | 0.62 [ 060 | 056 | 1.20 | 1.24 | 1.24 | 1.24
4. 0.72 | 0.72 | 065 | 059 | 1.10 | 1.15 | 0.97 | 0.92
5. 127 1117 ] 113 [ 106 | 1.17 { 115 ] 116 | 1.11
6. 055 ] 055 | 055 | 055 | 099 | 0.93 | 093 | 0.84
7. 221 |1 223 | 230 | 237 ] 119 | 111 | 1.18 | 1.23
8. 109 | 110 | 1.02 | 1.08 | 1.06 | 1.09 | 1.05 | 1.02
9. 090 ] 09 [ 091 )09 {118 | 1.11 | 1.11 | 112
10. 065 ] 065 | 059 | 056 [ 1.30 | 1.28 | 1.31 [ 1.29
11. 0.83 | 086 [ 089 | 093 | 1.32 | 1.26 | 1.29 | 1.31
12. 0.60 | 058 [ 0.57 | 053 | 1.06 | 1.13 | 1.08 | 1.14
13. 083 108|076 ) 072 {119 ] 120 | 119 [ 1.19
14. 059 | 0.58 | 0.60 | 0.59 [ 0.93 | 093 | 0.94 [ 0.91
15. 0.61 | 0.60 [ 0.58 | 0.56 | 0.97 [ 0.94 | 0.94 | 0.93
16. 202 | 225 | 205 | 231 ) 127 | 1.28 | 1.25 | 1.29
17. 097 ] 106 [ 1.01 | 099 { 1.23 | 1.21 | 1.19 [ 1.19
18. 082 ] 080 | 078 ) 077 | 107 | 112 | 1.12 | 1.16
19. 082 | 083 [ 083 ] 090 | 116 | 1.15 ] 116 | 1.21
20. 104 | 111 | 120 | 151 | 125 | 1.26 | 1.23 | 1.23
21. 0711071 (072 ) 071 | 107 | 113 ] 115 | 1.14
22. 055 | 055054 )05 ) 114116 ] 116 | 1.21
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4.2
1 70
10,156,890x10K cal 90 30,458,866x10"K cal
51.1% 5.6%
42.4% 31.8% 22.3%
3.6%

89

26.2% 20.4% 8.4% 6.2% 3.9%

4

Kcal)

(1077
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4 85 88
85 88
1, 3.87 | 17 | 1.07 | 27.72% | 72.28% | 3.91 | 17 | 1.23 | 31.56% | 68.44%
2. 943 | 9 | 311 | 33.00% | 67.00% | 10.31 | 8 | 3.35 | 32.52% | 67.48%
3. 279 | 20| 113 | 40.58% | 59.42% | 3.63 | 18 | 1.64 | 45.32% | 54.68%
n 259 | 21| 073 |28.23% | 71.77% | 2.79 | 20 | 0.73 | 25.99% | 74.01%
5. 967 | 8 | 619 |64.02% | 35.08% | 8.68 | 9 | 558 | 64.22% | 35.78%
6. 313 | 19| 027 | 8.62% | 91.38% | 267 | 21| 028 | 10.37% | 89.63%
7. 3478 | 1 | 26.25 | 75.46% | 24.54% | 38.41 | 1 | 30.45 | 79.27% | 20.73%
8. 26.91 | 2 | 21.62 | 80.33% | 19.67% | 22.15 | 2 | 16.91 | 76.36% | 23.64%
9. 819 | 10 | 3.90 |47.63% | 52.37% | 6.96 | 11 | 2.88 | 41.42% | 58.58%
10. 18.02 | 4 | 7.35 | 38.84% | 61.16% | 21.62 | 3 | 819 | 37.86% | 62.14%
11, 15.06 | 6 | 3.87 | 25.69% | 74.31% | 17.60 | 6 | 3.81 | 21.62% | 78.38%
12, 6.65 | 12| 221 |33.14% | 66.86% | 6.64 | 12 | 2.47 | 37.17% | 62.83%
13, 676 | 11| 1.66 |24.54% | 75.46% | 7.34 | 10 | 1.90 | 25.89% | 74.11%
14. 1422 | 7 | 1067 | 75.06% | 24.94% | 11.96 | 7 | 8.76 | 73.25% | 26.75%
15, 2359 | 3 | 16.94 | 71.82% | 28.18% | 21.10 | 4 | 14.85 | 70.38% | 29.62%
16, 1538 | 5 | 9.05 |58.81% | 41.19% | 18.34 | 5 | 10.64 | 58.00% | 42.00%
17, 413 | 16| 0.74 | 17.79% | 82.21% | 4.85 | 15| 0.87 | 17.88% | 82.12%
18, 574 | 13| 1.49 | 25.92% | 74.08% | 6.34 | 13 | 1.37 | 21.56% | 78.44%
19, 469 | 15| 034 | 7.30% | 92.70% | 4.94 | 14| 026 | 5.20% | 94.80%
20. 234 | 22| 037 |1597% | 84.03% | 210 | 22 | 046 | 21.83% | 78.17%
21, 332 | 18| 035 |10.47% | 89.53% | 3.60 | 19| 0.36 | 9.95% | 90.05%
22, 481 | 14| 1.42 | 29.55% | 70.45% | 4.25 | 16 | 1.13 | 26.53% | 73.47%
107 Kcal/

107 Kcal/
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86
5 85 88 CO,
85 88
Cco, co,

1. 14.85 | 17 | 4.67 | 31.49% | 68.51% | 1592 | 17 | 567 | 35.60% | 64.40%
2. 36.01 | 9 | 13.50 | 37.50% | 62.50% | 42.20 | 8 | 15.00 | 35.76% | 64.24%
3. 10.55 | 20 | 4.60 | 43.63% | 56.37% | 14.22 | 19 | 7.31 | 51.42% | 48.58%
4 10.43 | 21 | 411 | 39.38% | 60.62% | 11.90 | 21 | 4.47 | 37.58% | 62.42%
5. 4425 | 6 | 29.78 | 67.29% | 32.71% | 41.75 | 9 | 28.08 | 67.25% | 32.75%
6. 13.46 | 18 | 1.39 | 10.32% | 89.68% | 12.36 | 20 | 1.72 | 13.01% | 86.09%
7. 3834 | 7 | 24.29 | 63.34% | 36.66% | 61.17 | 5 | 43.88 | 71.74% | 28.26%
8. 8953 | 2 | 75.78 | 84.64% | 15.36% | 76.78 | 3 | 62.06 | 80.83% | 19.17%
9. 2436 | 11 | 13.08 | 53.68% | 46.32% | 23.23 | 13 | 11.32 | 48.74% | 51.26%
10. 66.05 | 3 | 4536 | 68.67% | 31.33% | 82.05 | 2 | 54.22 | 66.08% | 33.92%
11. 38.14 | 8 | 22.53 | 50.08% | 40.92% | 48.62 | 7 | 23.84 | 49.03% | 50.97%
12. 2438 | 10 | 9.32 | 38.22% | 61.78% | 26.39 | 11 | 1147 | 43.45% | 56.55%
13. 21.87 | 13 | 7.37 | 33.72% | 66.28% | 26.24 | 12 | 9.26 | 35.27% | 64.73%
14. 4913 | 5 | 37.02 | 75.34% | 24.66% | 55.16 | 6 | 42.93 | 77.83% | 22.17%
15. 9439 | 1 | 69.60 | 73.73% | 26.27% | 8548 | 1 | 61.60 | 72.06% | 27.94%
16. 5950 | 4 | 35.36 | 59.34% | 40.66% | 72.58 | 4 | 42.16 | 58.09% | A41.91%
17. 15.49 | 16 | 2.75 | 17.74% | 82.26% | 19.70 | 15 | 4.04 | 20.51% | 79.49%
18. 2374 | 12 | 7.84 | 33.01% | 66.99% | 27.33 | 10 | 7.86 | 28.76% | 71.24%
10. 18.43 | 14 | 1.95 | 10.56% | 89.44% | 20.05 | 14 | 1.61 | 8.04% | 91.96%
20. 892 | 22| 205 | 23.01% | 76.99% | 9.05 | 22| 2.77 | 30.64% | 69.36%
21. 12.77 |19 | 1.76 | 13.79% | 86.21% | 14.62 | 18 | 1.98 | 13.53% | 86.47%
22. 1734 | 15 | 545 | 31.46% | 68.54% | 16.25 | 16 | 4.40 | 27.06% | 72.94%

1 CO,
2 CO;
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4.3.CO; CO2
2 CO,
70 34,566,924
115,787,592 CO, 50.8%
2.3
80
CO,
CO, CO,
CO,
85 88 5 CO,
CO,
CO,
CO, 85 88
CO, CO,
CO,
CO,
CO,
CO,
20
CO,
40%~65%
CO,
CO,

CO;

CO;

CO,
CO,

90
6.23%

CO;

CO,
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140,000,000

120,000,000
100,000,000
80,000,000
60,000,000
40,000,000
20,000,000

0 D SPNPNININDN: oo oo
70 7172 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90
( )

—— ca —o— —=— —— —e—

2 CO,

CO; CO;
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CO;

CO,

CO,

CO,
WTO

CO;
CO;

CO,
CO,

CO,

CO,

CO;

70

CO;

CO,

90
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