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Abstract

Consumption of fossil fuels induces the indirect emissions of environmental burdens at the
extraction, processing and transportation besides the direct emissions at the combustion. Since
almost all the amount of coal, oil and LNG are imported in Japan, the domestic consumption of
these fossil fuels induces indirect emissions of environmental burdens outside the country. In this
study, we have quantitatively analyzed the overall amount of CO:, SOx and NOx emissions inside
and outside the country induced by the consumption of three different fossil fuels in Japan. Our

findings could be briefly summarized as follows : (1) The amount of overseas CO:, SOx and NOx
emissions accounts for 6 %, 21% and 14%, respectively, of the overall emissions. (2) The shares
of the open sea transportation to the overseas emissions are 29%, 37% and 83%, in terms of CO.,
S0x and NOx emissions, respectively. (8) The overall emissions of CO., SOx and NOx for LNG
are the least among three different fossil fuels, whereas the contribution of overseas to the overall
emissions for LNG is the largest concerning CO:. These results are very useful information to

plan tactics for use of fossil fuels in the future from environmental aspect.
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CO. i SO iR NO.HFHE
LERE | 7o€2 (kg-CO,/ kg-CO:/ g-50./ g-80./ g-NO:/ g-NO:/
t(kD) Geal t(kD Geal (kD Geal
& 3.56 0.54 1.6% 5.91 0.95 13% 9.70 156 0.8%
2 - BB 22.56 364  308% | 7890 1273 180% | 9471 1598 7.6%
(i) 9.95 160 13.6% | 25.03 4.04 57% | 728 1174 5.8%
BR | (mh) 8.97 145  122% | 4991 805  114% | 1543 2.49 1.2%
© | gtz 17.48 282 239% | 4397 709 1009 | 29081 4690  23.3%
6200 | gagghak 29.83 481 4079% | 309.91 4999  706% | 851.88 13740  68.3%
Meal/t | " g 28.46 459  389% | 305.06 4920  695% | 847.30  136.66  67.9%
Bl 1.37 0.22 1.9% 485 0.78 1.1% 4.58 0.74 0.4%
& &t 7324 1181 100.0% | 438.69 7076 100.0% | 124710 20115 100.0%
i 2.53 0.27 3.2% 4.55 0.49 0.5% 8.83 0.95 0.9%
| ewE | 26.67 288 342% | 308.72 3337 36.6% | 9428 1019 9.4%
U I S 18.88 204  242% | 23338 2523 27.6% 8.15 0.88 0.8%
KD | g 29.94 324 3849% | 29747 3216 3529 | 888.38 9604  88.9%
9250 | gt 26.88 291  345% | 288.11 3115  341% | 85260 9217  85.3%
Meal 7kl | geigy 3.06 0.33 3.9% 9.36 1.01 11% | 3578 3.87 3.6%
& &t 78.03 844 1000% | 844.11 9126 100.0% | 999.64 10807  100.0%
ET 6.67 0.51 11% | 1258 097 944% | 2617 2.01 13%
L W Hft | 36613 2816 59.1% 0.39 0.03 299% | 27961 2151  46.3%
NG R 145.61 11.20 23.5% - - - - - -
(O | ggeasx 100.81 775 163% 0.35 003  26% | 20752 2289  493%
13000 | g 98.36 757 15.9% 0.34 0.03 26% | 29276 2252  485%
Meal/t | g 2.45 0.19 0.4% 0.01 0.00 0.1% 476 0.37 0.8%
& & 619.22 47.63 100.0% 13.32 1.02  100.0% 603.29 46.41  100.0%
F14 ERATOEERD /-0 COBEHE (kg-CO:/Geal)
A R N | LNG o
E 370.2: 96.9%| 294.2: 97.2%| 206.8: 81.3%| 297.6i 95.1%
4 11.8¢ 3.1% 8.4i 2.8%| 47.6i 18.7%| 15.3: 4.9%
EhH# L 46 1.2% 2.9¢ 1.0% 7.6 3.0% 4.0; 1.3%
BE LA 7.2¢ 1.9% 5.5i 1.8%| 40.1i 15.7%| 11.3: 3.6%
& : 382.0} 100.09| 302.6] 100.0%| 254.4] 100.0%| 312.9;100.0%
®15 ERATO#ESD 0 CO.BEHE (kg-S0./Geal)
A R K LNG o5
ERX 120.7: 63.0% | 524.8: 85.2% 2.1} 67.2%| 351.9: 82.9%
£S04 70.8: 37.0%| 91.3! 14.8% 1.0; 32.8%| T72.5¢ 17.1%
EhHiELE | 49.21 25.7%| 31.1i 5.1% 0.0i 0.8%]| 30.3] 7.1%
BEEAE | 2160 11.83%| 60.1i 9.8% 1.0 32.0%| 42.2¢ 9.9%
A i 191.5:100.0%| 616.1:100.0% 3.1:100.09 | 424.4:100.0%
#®16 EAATOR#EDH /- ONO.BEHHE (kg-NO,:,/Gceal)
A B N LNG B
EA 322.5! 61.6%(1043.7: 90.6%| 98.7: 68.0%| 733.2i 86.0%
Es 201.1; 38.4%| 108.1i 9.4%| 46.4: 32.0%| 119.4i 14.0%
EhH#EL | 136.7) 26.1%| 92.2¢ 8.0%| 22.5i 15.5%| 91.3! 10.7%
[l plin 64.5: 12.3%| 15.9¢ 1.4%| 23.9i 16.5%| 28.1: 3.3%
& &t 523.71100.0%| 115181 100.0%| 145.1} 100.0%| 852.6! 100.0%
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