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Simulation Analysis by a Model Projecting World Energy Supply
and Demand Over the Very Long Term
— A Case Study on China—
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Abstract In May 1994, China announced a plan to construct nuclear power plants with total
output of 300 to 350 million kW by the year 2050, nine times that of the current nuclear power plants
in Japan. In this study, simulations were made to see the effect of nuclear power plants on emission of
carbon dioxide gas by using conventionally expected capability of nuclear power generation in China
as BAU (Bussiness As Usual) cases, namely 0.5 million kW in 2000, 11 million kW in 2030, 16
million kW in 2050 and 32 million kW in 2100, as well as using expanded cases of nuclear power,
namely 160 million kW in 2030, 320 million kW in 2050 and 370 million kW in 2100. The current
study estimated that the emission of carbon dioxide gas in China would be reduced by approximately
450 million tons in 2050 and 460 million tons in 2100 in the expanded cases of nuclear power in
comparison with the BAU cases.

Keywords global environmental problem, energy demand and supply model, economic growth, economic

development, emission of carbon dioxide gas, China
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i3t B& $E NIES/ AVF | TAYA | BRAOECD | BVHE -
ASEAN b 45N
REBEALIMN -
(MTOE)
BEFAh 513 48 0 21 3 147 192 15
100% 9.4% 0.0% 4.1% 0.6% 28.7% 37. 4% 14. 6%
[3] 543 24 30 9 33 69 108 18
100% 4.4% 5.5% 1.7% 6.1% 12.7% 19. 9% 14. 4%
Hid 286 53 12 28 § 29 43 48
100% 18.5% 4. 2% 9.8% 2.1% 10.1% 15. 0% 16. 8%
HR 355 32 1 9 -8 66 26 154
100% 9.0% 0.3% 2.5% 2.3% 18. 6% 7.3% 43. 4%
Rix 1,042 24 124 22 65 386 160 156
100% 2.3% 11.9% 2.1% 6. 2% 37.0% 15.4% 15. 0%
Z0HE 0 0 0 0 0 0 0 0
o &t 2,739 181 167 89 115 697 529 511
100% 6. 6% 6. 1% 3.2% 4.2% 25.4% 19. 3% 18. 7%
2T (Thh) 10, 850 781 593 326 349 2,953 2,116 2,012
100% 1.3% 5.5% 3.0% 3.2% 27.2% 19. 5% 18. 5%
B -BE 5. 555 298 498 200 201 1,373 963 1219
(MTOE) 100% 5. 4% 9.0% 3. 6% 3. 6% 24. 7% 17.3% 21.9%
R AT & 5.848 293 612 205 249 1,396 899 1,389
[(R=P:17)) 100% 5. 0% 10.5% 3.5% 4.3% 23.9% 15. 4% 23.8%
—RList’ - 7,81 384 652 259 289 1,811 1,213 1, 860
(MTOE) 100% 5.1% 8. 6% 3.4% 3.8% 23.9% 16. 0% 24. 6%
GDP 20,171 2,848 360 656 407 4,872 . 5.491 3,369
(10684°8) 100% 14. 1% 1.8% 3.3% 2.0% 24. 2% 27.2% 16. 7%
A0 5. 083 124 1134 388 1,232 250 418 428
BEA 100% 2.4% 22.3% 7.6% 24.2% 4.9% 8.2% 8. 4%
—AXHFHE 3,968 22,968 317 1. 691 330 19, 488 13, 200 7.853
/A 100% 578. 8% 8.0% 42. 6% 8.3% 491. 1% 332. 6% 197. 9% |
0002 0D0000D0O0OO0O0O0ooOoOool19%000nonon
HRH B4 +& NIES/ AV K| 7AYUA| EKHMOECO| IHY A -
BAU BEHIAN EiE BAU LA W ASEAN )
REZALING -
(MTOE) (0. 16) Q.2 .2
BFhH 807 1,320 1, 320 69 2 540 540 42 24 185 231 123
100% 100% 100% 8.6% 3. 3% 40. 9% 40. 9% 5. 2% 3. 0% 24. 2% 28. 6% 15. 2%
kA 156 156 756 33 54 54 54 18 60 84 129 102
100% 100% 100% 4. 4% 7. 1% 1.1% 7.1% 2. 4% 7.9% 11.1% 17. 1% 13. 5%
Al 1,444 1. 332 1. 657 37 295 183 508 441 43 39 20 71
100% 100% 100% 2. gH 20. 4% 13.7%] 30.7% | 30.5% 3.0% 2.7% 1. 4% 4.9%
HR 1,195 L. 145 1,278 2 131 81 214 215 44 96 15 190
100% 1008 100% 2.7% 11. 0% 7.1% 16.7% 18. 0% 3.7% 8. 0% 1.3% 15. 9%
EsY-3 1,926 1. 613 2.221 10 822 509 123 192 170 26 48 159
100% 100% 1008 0.5%] 42.7% 3L.6%| 50.4% 10. 0% 8. 8% 1.3% 2.5% 8.3%
Z DM 1.474 1,474 1.474 18 195 195 195 57 202 181 15 323
100% 100% 100% 1. 2% 13.2% 13. 2% 13.2% 3.9% 13.7% 12. 3% 7.8% 21. 9%
21 7,602 7,640 8,712 199 1.524 1,562 2,634 965 543 621 558 968
100% 100% 100% 2.6%| 20.0% 20. 4% 30.2% 12.7% 7. 1% 8.2% 17.3% 12.7%
REE (Th) 31,4191 31,419] 36,209 907 6, 360 6,360 | 1L.151 4,209 2,012 3, 605 2.314 4,116
100% 1008 100% 2.9%)  20.2% 20.2% |  30.8% 13.4% 6.4% 11.5% 1.4% 13. %
B -RE 13.605 | 13.605( 16,103 263 3.580 3,380 6.078 1,598 837 1.238 81 1,902
(NTOE) 100% 100% 100% 1.9%| 26.3% 26.3%)  31.7% 11.8% 6.2% 9. 1% 5. 7% 14. 0%
KEAAGELR 13,881 | 13.429| 16.802 213 4,524 4,072 1,445 2,063 863 1. 027 496 1,968
C-FH) 100% 100% 1008 1.5% ]  32.6% 30.3% | 44.3% 14. 9% 6.2% 7.4% 3.6% 14. 2%
—R1iNt - 19.932 1 19,6281 23,149 334 5. 008 4,701 8.222 2.399 1,273 1,735 981 3,032
(MTOE) 100% 100% 100% L7%| 25.1%] 24.0%| 35.5% 12. 0% 6.4% 8.7% 4.9% 15. 2%
GDP 95,287 | 95,287 | 104,484 8,195 14,577 14,577 23.774| 19.890 6.060 | 12.217] 15.615 9,020
€L AN 100% 100% 100% 8.6% 15. 3% 15.95 ] 22.8%[ 20.9% 6.4% 12.8% 16. 4% 9.5% |
AQ 10.249 | 10.243 | 10,202 120 1,927 1.927 1,880 929 2.493 342 445 514
(BREA) 100% 100% 100% 1.2% 18. 8% 18. 8% 18. 4% 81X 24.3% 3.3% 4.3% 6. 0%
—A%hERE® 9.297 8,297 | 10.242] 68.292 7.965 7.965 | 12,646 | 21.410 2.431) 35.722| 35080 14,691
(74N 100% 100% 100% | 734.5% 81. 4% 8l.4%| 123.5%1 230.3% 26. 1% 4.25 1 377.4% 1 198.0%
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R CES T NIES/ | A F| 7AYA| BMOECO] (B3 -
BAU EFAHHEA BAU FEE | ASEAM e |
RRZALIM -
(MTOE) 0.3 | & | an
BFH 7] 1503 1.503 69 54 630 630 54 3% 210 21 138
1005 ! 1008( 1008| 7.9%x| 5.8%| 41.9%] 41.08] S5.8%| 39%| 2278 24.9%5| 14.9%
KA 807 807 807 33 §9 69 69 24 5 87 138 1
1008 100%) 1008%| q.18) 8.6%x| 86%| 86x| 3.08] 9o.3%] 10.8%]| 17.18| 14.5%
it 14| 2.942] 3754 0 749 577 1389 572 148 2 0 114
tos| 1008) joox) o008 24.18) 1968 37.0x} 18.4x| 48x| 07%) 0.08) 318
HZ 2305 [ 2233] 2.550 0 312 240 557 345 102 52 0 275
008 1008] 1008) o.0x| 13.5%) 10.7%| 21.8%| i5.0%| 44| 2.3%] 0.0%] 11.9%
b 2.388 | 2.186| 2.832 0 962 400 1,406 17 250 124 0 194
1008} 100% 1008 0.0x) 40.3%x| 3a2%| 49.65( 49| 1055 sox|  oo0%| 818
Z Dt 2.230 2,230 2,230 67 315 35 315 135 270 S 16 450
100x | 160 foos! 08| 4%l 1418l 1408 6 1%| a218[ 14.48) 3481 20.2%
att 1L771 | 11,881 13.676 169| 2,461 2.571| 4.366] 1.247 881 810 45| 1.288
100x | 1008 1008 14| 20.9%| 21.6%] 3.9%] 10.6%{ 7.5% 6.9%] 3.8%] 10.9
REE (Thh) SLSI2 | SLS12| 60.849 81| 11.663| 11.663| 21.000| 6.035| 3.640( 3.477| 2.012] 5674
1008 | 100%]  100%) x| 26| 22.6%) 3458 1.7%| 78|  6s| 30| ilo0%
B -RE 18.2714 | 18.274| 19,933 192| 4.882| 4.882 6.541| 1.321] 1.318 991 sz 2.255
(XTOE) 100% | 100 1008 Lis) 2678 27| 32.88) 7280 72%] sav) 318 12.3¥]
FEA ZEER 21,812 21,348 24.359 80| 6.533| 6.069] 9.080| 1.964[ 1,333 674 24| 2871
(C-FFH) 100% ) 100% 008 0.4%| 30.0x| 98.4%| 37.3%] 9.08| 6U¥{ 3ix| LON[ 3.2
Zikiing - 28.359 | 28.084 | 3L, 107 253 1.087| 6.812] 9.835] 2.258] 2.005| 1,428 658 | 3.670
(NTOE) 00s | 1008 1008 |  0.9%| 25.08( 243! 3tev| 80w 7.u8] S0%| 2.3%] (2.9
GDP 307,782 ] 307782 | 418.568 | 9.611| 82.034| 82.034 | 192.820| 96.754 | 3.200( 16,912 20.524 [ 17,902
oMt s 1005 ) 100% 1008 |  31%) 26.7%] 26.7%| 46.I%} 31.4% Los| s5x| 67%| 5.8
AD 11429 | 11,429 11,088 98| 1.948( 19481 1.607 95| 2871 366 375 630
(BEA) wos| 1008 1008 098] 17.0x[ 17.08f 1458 82%) 25.18) 32| 33| 5.5%]
— AN DR 2,930 | 26.930 | 37.750 | 98.071| 42.112| 42.112 | 119.988 | 103,480 | L. 115 46,208 S4.731| 28.416
(E¥/A) 1008} toox ! _ toos] 364.2%1 (56.4%x! 156.4%x) 37981 38a.3%| 4 yxl 171.6%1 203.9%| 105.5%
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1975 1990 2010 2030 2050 2070 2100 [75/90 90/10 10/30 30/50 50/70 70/00
YEPE] 216 250 292 320 342 355 36| 1.0 0.8 0.5 0.3 0.2 0.1
@K 296 406 588 754 923 972 995§ 2.1 1.9 L3 10 0.3 0.1
T7UN 341 526 957 1.338 1, 885 2,004 2,486 2.8 3.0 1.7 1.7 0.3 0.7
PR 73 131 222 344 499 536 644{ 3.4 2.7 2.2 1.9 0.6 0.5
o (E) 916 1,134 1,456 1,867 1,927 1,974 1,948 1.4. 1.3 0.7 0.7 0.1 0.0
B 112 124 130 127 120 11 98| 0.7 0.2 -0.1 -0.3 -0.4 -0.4
#{_0ECD 383 416 441 452 443 422 37 0.6 0.3 0.1 -0.1 -0.3 -0.4
+ &7 =7 17 20 25 30 35 40 47 1.1 1.0 1.0 0.8 0.7 0.5
|8 v 3 HEX 385 429 491 534 614 626 630 0.7 0.7 0.6 0.5 0.1 0.0
[ES/ASEAN 288 388 569 798 929 940 935} 2.0 1.9 1.7 0.8 0.1 0.0
EA 880 1.232 1,790 2,120 2,493 2,658 2,871 2.3 1.9 0.8 0.8 0.3 0.3
T Dt 22 27 31 34 36 36 35{ 1.4 0.7 0.5 0.3 0.0 -0.1
3,935 5. 083 6. 990 8.538  10.248 10, 695 11,428 | 1.7 1.6 1.0 0.9 0.2 0.2
7’;(977 3.5 4.9 4.2 3.8 3.3 3.3 3.2
GloF S 1.5 8.0 8.4 8.8 9.0 9.1 8.7
T7Yh 8.7 10.3 13.7 15.7 18.4 18.7 21.8
Ga-d 2.0 2.6 3.2 4.0 4.9 5.2 5.6
gals) 23.3 22.3 20.8 19.5 18.8 18.5 17.0
Bz 2.8 2.4 1.9 1.5 .2 1.0 0.9
B _0ECD 8.7 8.2 6.3 5.3 4.3 3.9 3.3
A7 =7 0.4 0.4 0.4 0.3 0.3 0.4 0.4
I8/ 5% JEY 9.8 8.4 7.0 6.5 6.0 5.9 5.5
INTES/ASEAN 7.3 7.6 8.1 9.3 9.1 8.8 8.2
4V EF 22.4 24.2 25.6 24.8 24.3 24.8 25.1
F D 0.6 0.5 0.4 0.4 0.4 0.3 0.3
it 100.0 100.0 100. 0 100.0 100. 0 100.0 100. 0
o003 Ooooa
19900 20500 20500 21000 DOOOOOOO oo0o0obooooooobooo
oo 2.6% 2.4% 19900 0020500 O O 21000
oo 1.8% 0.5% pooooo 0.3 7.6 42.1
gmooao 6.4% 3.5% ooood 0.3 12.6 120.0
ooooo 7.2% 4.3% oo 23.0 68.2 98.1
oooo 19.5 35.7 46.2
19900 20500 21000 NIESO ASEAN 1.7 21.4 103.5
oooooooo 1.8% 15.3% 26.7% oo 0.7 9.3 26.9
oooo 22.8% 46.1% (10.2) (37.8)
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1975 1990 2010 2030 2050 2070 2100 |75/80 90/10 10/30 30/50 50/70 70/00

T XA 14. 87 19.48  24.72 30. 20 35.68 40. 74 46.25| 1.9 1.2 1.0 0.8 0.7 0.4
oK 1. 63 1.70 1.93 2.49 3.39 4.71 §.94| 0.2 0.7 1.3 L§& 1.7 0.8
T77Yn 0.70 0. 69 0. 64 0.84 1.14 2.42 6.14)-0.1 -0.4 1.4 1.6 3.8 3.1
Gk 4.18 3.38 315 3.22 3.53 4.58 6.06-1.4 -0.3 0.1 0.5 1.3 0.9
Galt7] 0.14 0.32 0.81 2.31 7.56 16. 95 42.111 5.8 4.8 sS4 61 41 131
B 12. 88 22.97 37.62 52.70 68.30 80. 80 98.37| 3.9 2.3 1.7 L3} 0.8 0.7
XM _0ECD 9. 85 13. 20 19. 40 26.52 35.11 44. 44 54.80| 2.0 1.9 1.6 1.4 1.2 0.7
*E7 =7 9.29 12.30 15. 68 19. 54 24. 17 30. 42 41450 1.9 1.2 L1 L1 L2 1.0
18/ 38 W& 7.10 7.85 9.79 11.73 14. 68 19. 46 28.43) 0.7 0.9 0.9 1.1 14 13
[ES/ASEAN 0.72 1.69 4.4 9. 64 21. 41 46. 34 103.54( 5.9 49 41 41 3.9 2.7
4 K% 0.24 0.33 0.51 1.03 2.43 5.96 11.78 2.0 2.4 3.5 4.4 4.6 2.3
Tt 12.41 15. 81 23.20 33.62 50. 66 70. 28 90.39) 1.6 1.9 1.9 2.1 1.6 0.8
F 3.34 3.97 4.80 6.37 9.130 15. 24 26,931 1.2 1.0 1.4 1.9 2.5 1.9
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e T 1873 1980 2010 2000 ___ 2050 2070 2100 75/90_8¢/16 10738 35/50 30776 1975¢.
TAUA | LN 374 1,387 1,782 .23 1152 §91' 0.1 0.° ¢4 -C.z--)4 -&.3%
sk | 16 282 441 852 1023 1.4%4 1.883: 3.7 2.3 2.0 23 1.9 0.8
ToUN | 67 124 228 ar I L159 2.418) 4.2 3! 1l 2.4 2.1 2
b ] ' 53 169 418 807  1.436 1,815  2.205| 7.8 4§ 23 29 12 0.7
4@ 250 8 130 2522 3,580  4.565  4.882| 47 5.0 32 1.8 1.2 0.2
8% 235 238 301 281 283 240 192 1.6 0.1 -0.3 -0.3 -0.4 -0.8
(X #_0ECD 833 963 947 890 781 €91 s72| 1.0 -0.1 -0.3 -0.7 -0.§ -0.6
A€T =7 48 68 80 94 104 108 14|23 0.8 0.8 05 02 0.1
I8/ WX 987 L2218 1481 1.677 .92 2,046 2.255| 1.4 L0 0.6 €5 0.4 03
NIES/ASEAN 64 209 546 1134 1569 1. 669 1321 7.9 S 371 17 0.2 -0.8
1VFK® 95 201 a2 540 817 1.141 LNg| 5.1 25 2.5 2.2 16 €S
£t 130 15§ 14 170 168 153 124} 1.4 0.5 -0.1 -C1 -0.§5 -C.7|
At - 4. 188 _ 5.55% 1675 10.47S  13.605 _ '6.235 18274 1.9 :.6 1.6 1.3 38§ 564
tEPE] 281 24,1 1871 123 9.1 1 5.4
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