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Research Description

Research Purpose

In response to the Paris Agreement, which became an international agreement in 2015 (entry into force in
November 2016), Japan has set a mid-term reduction goal of 26% of carbon dioxide (CO2) emissions in
FY 2030, compared to the level of FY2013, and an urgent issue is to further advance low carbon and CO2
saving measures in the area of waste.

Regarding the area of waste management, in addition to direct greenhouse gas emissions associated with
incineration and landfill disposal of municipal solid waste, energy originated CO2, etc. due to the use of
electricity accompanying the operation of intermediate treatment facilities, etc. is also emitted. Therefore,
measures are required to be taken to reduce these emissions altogether.

In addition, when utilizing energy recovered from waste, together with the CO2 reduction effect of fossil fuel
substitution, it is necessary to create new value for contributing to regional issues and community
invigoration.

Based on the above background, in view of the importance of measures against global warming in the area of
waste looking ahead to 2030, especially in terms of energy efficiency and utilization, etc., we examined the
measures to promote the spread of low carbon and CO2 measures in the entire waste treatment system
(hereinafter referred to as “waste treatment system”) covering collection, transportation, intermediate
treatment, final disposal, etc. according to the characteristics of individual local governments, etc.

Furthermore, a feasibility study (hereinafter referred to as "FS study") for low carbon and CO2 measures in a
waste treatment system according to the characteristic of local governments of large cities with population of
500,000 or more, medium cities with population of 100,000 to less than 500,000, and small cities with
population of less than 100,000 was conducted with the cooperation of the actual local governments.

Research Results

With respect to the information collection, analysis and appraisal pertaining to the low carbon and CO2
reduction of waste treatment systems, the fact-finding data of municipal solid waste were scrutinized, and we
organized data in the order of the extraction of adoptable data, the aggregation of complementary estimation
data, and extrapolation. Based on the results, we estimated the CO2 reduction potential using the top runner
method, extracted the precedent cases focusing on elements such as 3R and energy recovery that were
considered as factors of low carbonization, and organized features through hearings.

With regard to the future research on new technologies, we focused on five technologies; namely, IoT,
electricity storage, heat storage, hydrogenation, and VPP, and examined the current situation and future



prospects through hearings, etc.

In the examination of the requirements for low carbon and CO2 saving waste treatment systems, we
considered what the future society will look like in 2030 and 2050. We also considered the form of the waste
treatment system based on the image, and identified issues to be examined in terms of technical aspects,
Soci 0-economic aspects, and business schemes.

Regarding the examination of the diffusion and promotion of measures of the treatment system, while
organizing the draft constitution of the guidance based on the examination results of the preceding paragraph,
explanations were given on three occasions at the briefing sessions held separately during the survey from the
viewpoint of low carbonization measures of municipal solid waste treatment.

In order to examine the diffusion and promotion of measures for low carbon and CO2 saving in the collection
and transportation management that utilizes ICT technology, etc., we conducted a questionnaire survey on the
installation status of clean energy car in municipalities across the country and their efforts to improve the
efficiency of collection and transportation. We summarized the results and organized the necessary items to
consider amodel case of collection and transportation management that utilizes ICT technol ogy, etc.

In the FS Study in a large city, we verified the low carbonization effects (improved energy recovery, reduced
fud consumption, etc.) by optimizing the transfer of combustible waste to multiple factories, using
Kitakyushu City as a model.

In small and medium cities, we examined low-carbonization measures including the optimization of collection
routes based on ICT technology and the improvement of energy recovery, and verified the effects, using
Nantan Wide Area Administrative Association, the central and north areas of Sorachi, Oki-machi, €c. as
models.

The review meeting consists of 8 members in total, mainly academics and experts, and the first (November),
the second (January), and the third (March) meetingsin total of three times were held in Tokyo.
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2013 2014 2020 2030
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t-CO, 4.7 32 44
2013
BAU
/ 2,754 kg-CO,/t
2013 2014 2020 2030
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t-CO, 0.3 2.5 6.2
25 7
25
2013 2014 2020 2030
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2013 20 35
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t 9.76GJ/ kWh 0.0258KL/GJ
kWh/t  BAU
kg-CO,/KWh
-2030 0.37kg-CO»/kWh H27.7
-2030 0.57kg-CO/kWh
2013 2014 2020 2030
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n 78 132 132 132 132 132 132 76 76
206,353 396,079 396,079 396,079 396,079 396,079 396,079 235,034 235,034 235,034 396,419 588,381 588,381 588,381 721,396 250,428 634,024
5000 GHG(t-CO2) 1,670 36,150 9,591 3,482 -1,495 7,651 -47 34,637 32,076 2,561 79 66 62 4 0 378 222 82,795
' GHG(kg-C0O2/ ) 8 91 24 9 -4 19 -0 147 136 11 0 0 0 0 0 2 0 273
n 78 114 114 114 114 114 114 66 66 66 19 ) 3 ) 0 41 2
206,353 344,338 344,338 344,338 344,338 344,338 344,338 210,253 210,253 210,253 59,359 9,737 9,737 9,737 0 129,855 8,237
t 71451 76,226 76,226 76,226 76,226 76,226 76,226 11,100 11,100 11,100 1415 1612 1612 1612 0 5,368 813 167,985
n 79 135 135 135 135 135 135 99 99 99 138 218 218 218 244 84 232
585,318 981,849 981,849 981,849 981,849 981,849 981,849 738,596 738,596 738,596 1,019,704 1,598,018 1,598,018 1,598,018 1,794,807 613,917 1,709,729
5000 GHG(t-CO2) 3,159 75,398 20,101 5,989 -4,038 18,456 -307 4,291 2,288 2,003 297 168 83 85 0 944 3,868 108,225
'1 GHG(kg-C02/ ) 5 77 20 6 -4 19 -0 6 3 3 0 0 0 0 0 2 2 113
n 79 118 118 118 118 118 118 93 93 93 30 5) 5) 5) 0 49 13
585,318 856,219 856,219 856,219 856,219 856,219 856,219 694,552 694,552 694,552 222,583 39,075 39,075 39,075 0 361,530 99,425
t 178,732 212,365 212,365 212,365 212,365 212,365 212,365 31,726 31,726 31,726 6,013 1591 1591 1591 0 15,126 11,846 457,399
n 143 224 224 224 224 224 224 168 168 168 233 390 390 390 436 153 395
2,638,102 4,081,661 4,081,661 4,081,661 4,081,661 4,081,661 4,081,661 3,202,361 3,202,361 3,202,361 4,243,900 7,176,139 7,176,139 7,176,139 7,995,961 2,758,785 7,204,378
1 GHG(t-CO2) 9,436 335,057 83,602 36,479 -28,833 77,339 -1,383 27,818 8,320 19,499 1,313 1,199 655 544 0 2,606 26,779 487,810
3 GHG(kg-C0O2/ ) 4 82 20 9 -7 19 -0 9 3 6 0 0 0 0 0 1 4 120
n 143 202 202 202 202 202 202 144 144 144 72 10 10 10 0 93 25
2,638,102 3,659,237 3,659,237 3,659,237 3,659,237 3,659,237 3,659,237 2,774,624 2,774,624 2,774,624 1,268,214 203,262 203,262 203,262 0 1,619,892 475,616
t 887,771 964,008 964,008 964,008 964,008 964,008 964,008 110,909 110,909 110,909 27,044 8,270 8,270 8,270 0 53,848 91,681 2,143,531
n 121 201 201 201 201 201 201 151 151 151 185 326 326 326 377 123 336
5,642,131 9,204,456 9,204,456 9,204,456 9,204,456 9,204,456 9,204,456 7,224,584 7,224,584 7,224,584 8,516,576 15,092,632 15,092,632 15,092,632 17,445,603 5,660,620 15,521,917
3 GHG(t-CO2) 15,290 740,869 152,566 65,390 -65,896 156,631 -3,559 37,977 25,440 12,537 3,205 142 123 19 0 7,415 34,996 992,460
7 GHG(kg-C0O2/ ) 3 80 17 7 -7 17 -0 5 4 2 0 0 0 0 0 1 2 109
n 121 185 185 185 185 185 185 133 133 133 60 2 2 2 0 80 14
5,642,131 8,507,046 8,507,046 8,507,046 8,507,046 8,507,046 8,507,046 6,365,671 6,365,671 6,365,671 2,823,074 102,284 102,284 102,284 0 3,631,142 654,926
t 1,843,720 2,273,625 2,273,625 2,273,625 2,273,625 2,273,625 2,273,625 196,542 196,542 196,542 56,143 1928 1928 1928 0 99,541 116,757, 4,588,256
n 43 53 53 53 53 53 53 50 50 50 53 104 104 104 116 41 105
3,566,847 4,435,233 4,435,233 4,435233 4,435,233 4,435,233 4435233 4,224,122 4,224,122 4,224,122 4,406,563 8,654,943 8,654,943 8,654,943 9,683,683 3,415,008 8,761,164
7 GHG(t-CO2) 8,308 390,912 31,755 27,862 -57,903 66,762 -4,965 21,046 16,600 4,446 2871 313 181 132 0 13,048 13,973 482,226
10 GHG(kg-C0O2/ ) 2 88 7 6 -13 15 -1 5 4 1 1 0 0 0 0 4 2 109
n 43 53 53 53 53 58 53 45 45 45 28 6 6 6 0 32 3
3,566,847 4,435,233 4,435,233 4,435,233 4435233 4435233 4,435,233 3,831,881 3,831,881 3,831,881 2,301,034 506,357 506,357 506,357 0 2,654,807 286,139
t 1,208,680 1,202,128 1,202,128 1,202,128 1,202,128 1,202,128 1,202,128 133,732 133,732 133,732 67,720 3,446 3,446 3,446 0 67,200 43,286 2,726,192
n 80 124 124 124 124 124 124 80 80 80 87 152 152 152 189 81 169
13,120,500) 20,719,280 20,719,280) 20,719,280 20,719,280 20,719,280 20,719,280 13,199,191 13,199,191 13,199,191 14479,829) 24807441| 24807441) 24807441 30,799,376 13,619,910 27,501,776
10 GHG(t-CO2) 30,288 1,691,215 31,573 143,376 -326,706 239,338 -24,435 50,593 29,871 20,722 11,773 416 177 239 0 64,887 19,171 1,899,917
30 GHG(kg-C0O2/ ) 2 82 2 7 -16 12 -1 4 2 2 1 0 0 0 0 5 1 96
n 80 122 122 122 122 122 122 62 62 62 44 8 8 8 0 67 7]
13,120,500) 20,457,771 20,457,771) 20457771 20,457,771 20,457,771 20457771 10,433,605 10,433,605 10,433,605 7,826,416 1,501,913 1,501,913 1,501,913 0 11,193,405 1,087,300
t 4481132 5,609,421 5,609,421 5,609,421 5,609,421 5,609,421 5,609,421 318,795 318,795 318,795 181,486 11,333 11,333 11,333 0 343,202 91,359 11,036,728
n 16 34 34 34 34 34 34 19 19 19 22 39 39 39 44 20 40
5951983 13,406,298 13,406,298 13,406,298 13,406,298 13,406,298 13,406,298 7,355,971 7,355,971 7,355,971 8,490,543 15,149,331 15,149,331 15,149,331 17,314,092 7,698,486 15,693,103
30 GHG(t-CO2) 13,084 1,112,190 -220,850 90,341 -358,426 107,674 -60,440 32,214 24,672 7,542 3,294 814 688 126 0 13,882 0 954,627
50 GHG(kg-C02/ ) 2 83 -16 7 -27 8 -5 4 3 1 0 0 0 0 0 2 0 75
n 16 34 34 34 34 34 34 18 18 18 11 S 5] 3] 0 19 0
5,951,983 13,406,298 13,406,298 13,406,298 13,406,298 13,406,298 13,406,298 6,927,768 6,927,768 6,927,768 4,230,740 1,191,607 1,191,607 1,191,607 0 7,329,045 0
t 2,083,757 3,718,738 3,718,738 3,718,738 3,718,738 3,718,738 3,718,738 264,546 264,546 264,546 77,168 6,223 6,223 6,223 0 161,926 0 6,312,358
n 13 24 24 24 24 24 24 19 19 19 13 20 20 20 25 17 23
17,093943) 35177618 35177,618| 35177618 35,177,618 35177618 35177,618| 21802,751| 21802751 21802751 13,456,145) 24561519| 24561,519| 24561519 28504,335]| 29,570,430 27,820,243
50 GHG(t-CO2) 26,143 2,963,088 -586,496 191,183 -819,887 73,876 -31,668 73,723 12,096 61,627 13,976 412 310 102 1,099 23,061 1,896 2,516,901
GHG(kg-C02/ ) 2 84 -17 5 -23 2 -1 3 1 3 1 0 0 0 0 1 0 74
n 13 24 24 24 24 24 24 19 19 19 13 2 2 2 1 17 1
17,093943| 35177,618| 35177,618| 35177618 35,177,618 35,177,618 35177,618]| 21802,751| 21,802,751 21802751 13,456,145 2,570,461 2,570,461 2,570,461 1,474,735| 29,570,430 1947127
t 5,786,632 9711115 9711115 9711115 9711115 9711115 9711115 788917 788917 788917 191,886 3437 3437 3437 4503 666,437 11563 17,164,490
n 573 927 927 927 927 927 927 662 662 662 874 1,465 1,465 1,465 1,690 608 1531
48,805,177 88,402474| 88,402,474| 88,402,474 88,402,474 88,402,474 88402474| 57,982,610| 57,982,610f 57,982610| 55009,679| 97,628404| 97,628404| 97,628404| 114,259,253| 63,587,584 104,846,334
GHG(t-CO2) 107,378 7,344,880 -478,158 564,103 -1,663,185 747,727 -126,803 282,299 151,362 130,937 36,808 3,529 2,280 1,249 1,099 126,221 100,906 7,332,632
GHG(kg-C0O2/ ) 2 83 -5 6 -19 8 -1 5 3 2 1 0 0 0 0 2 1 88
n 573 852 852 852 852 852 852 580 580 580 277 39 39 39 1 398 65
48,805,177 86,843,760| 86,843,760 86,843,760 86,843,760 86,843,760 86,843,760| 53,041,105] 53,041,105 53,041,105| 32,187,565 6,124,696 6,124,696 6,124,696 1474,735] 56,490,106 4,558,770
t 16,541.876] 23,767,626] 23,767,626| 23,767,626 23,767,626 23,767,626 23,767,626 1,856,267 1,856,267 1,856,267 608,875 37,840 37,840 37,840 4503 1412648 367,305 167,223,283
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n 258 227 227 184 184 184 212 224 224 224 177 242
719,759 640,397 640,397 544,718 544,718 544,718 602,714 619,058 619,058 619,058 721,396 512,133 663,895
S GHG(t-C02) 3744 | 58651 11,802 | 45779 | 34216 11,564 612 1,903 878 1,025 0 1,370 597 124,458
: GHG(kg-CO2/ ) 5 92 18 84 63 21 1 3 1 2 0 3 1 207
n 258 209 209 174 174 174 88 11 11 11 0 129 13
719,759 588,656 588,656 519,937 519,937 519,937 265,654 40,414 40,414 40,414 0 391,560 38,108
t 240,665 137,382 137,382 33,947 33,947 33,947 8972 8,039 8,039 8,039 0 18,754 3,303 451,062
n 243 224 224 189 189 189 215 223 223 223 244 188 239
1,789,439 1,651,942 1,651,942 1,388,837 1,388,837 1,388,837 1,587,448 1,635,595 1,635,595 1,635,595 1,794,807 1,383,186 1,762,773
= i GHG(t-C02) 7,300 1 139,011| 1 26329 17,873 4,503 13,371 1,406 1,079 261 818 0 2,787 6,916 202,701
. GHG(kg-CO2/ ) 4 84 16 13 3 10 1 1 0 1 0 2 4 125
n 243 207 207 183 183 183 107 10 10 10 0 153 20
1,789,439 1,526,312 1,526,312 1,344,793 1,344,793 1,344,793 790,327 76,652 76,652 76,652 0 1,130,799 152,469
t 565,827 385,405 385,405 62,845 62,845 62,845 22,049 2,985 2985 2985 0 41,237 22,075 1,102,423
n 441 409 409 330 330 330 401 397 397 397 436 336 414
8108979  7,537,335|  7,537,335|  6,042,638]  6,042638| 6,042,638 7,405,742 7,305,266|  7,305,266|  7,305266| _ 7,995961| 6,160,098 7,569,450
- GHG(t-c02)| | 25748| B 691690 1 106640 | 58632 14926| | 43705 6,441 3,439 1,177 2,262 0 10.254| 1 40391 943,234
. GHG(kg-CO2/ ) 3 92 14 10 2 7 1 0 0 0 0 2 5 127
n 441 387 387 306 306 306 240 17 17 17 0 276 44
8108979  7,114911| 7114911| 5614901| 5614901  5614,901] 4,430,056 332,389 332,389 332,389 0| 5,021,205 840,688
t 2,664,215 1,871,725 1,871,725 225,515 225,515 225,515 101,008 12,352 12,352 12,352 0 161,638 141,368 5177821
n 388 369 369 275 275 275 344 10 334 334 377 278 347
17,971,735 17,091,358| 17,091,358| 12957,699| 12,957,699 12,957,699| 15982,659| 15497,901| 15497.901| 15497,901| 17,445603| 12:851,140| 15999596
. GHG(t-co2)| | 50449| BB#5344] 1 213307 1 120786l |  61259] | 68527 14,268 1571 741 830 0 19.349| | 48,680 2,052,754
7 GHG(kg-CO2/ ) 3 92 12 10 5 5 1 0 0 0 0 2 3 123
n 388 353 353 257 257 257 219 10 10 10 0 235 25
17,971,735|  16,393,948| 16,393,948| 12,098,786 12,098,786| 12,098,786| 10,289,157 507,553 507,553 507,553 0| 10,821,662 1,132,605
t 5,900,987[74,391,732|"74 391,732 421,028 421,028 421,028 216,327 6.772 6.772 6.772 0 287,485 170,270 11,403,601
n 118 114 114 93 93 93 109 104 104 104 116 91 105
9849,758| 9498618  9498618|  7,798448|  7798448| 7,798,448 9,054,776 8,654,943 8,654,943  8654,943] 9683683 7,648,027 8,761,164
7 GHG(t-C02)| |  25928| [H905960| | 52230] | 36680 | 27,654 9,026 9,293 454 181 273 0 19,837 13,973 1,064,355
i GHG(kg-CO2/ ) 3 95 5 5 4 1 1 0 0 0 0 3 2 113
n 118 114 114 88 88 88 84 6 6 6 0 82 3
9.849,758|  9,498618|  9498618|  7,406,207| _ 7,406207| 7,406,207 6,949,247 506,357 506,357 506,357 0| 6,887,826 286,139
t 3,279,325 2,549.289|"" 2549289 256,517 256,517 256,517 163,485 3,446 3,446 3,446 0 161,622 43286 6,456,970
n 193 191 191 129 129 129 174 155 155 155 189 158 174
31,397,170 31,141,914 31,141,914 21501,929| 21501929] 21501,929| 28,000,126 25261,218| 25261,218| 25261218 30,799,376| 26,011,355| 28,303,609
10 GHG(t-cO2)[ 1 83229 ?::] | 29484| 1 70993| | 30758| | 40235 | 27679 761 225 536 ol 1 65791 | 26,745 3,223,330
30 GHG(kg-CO2/ ) 3 94 1 3 1 2 1 0 0 0 0 3 1 105
n 193 189 189 111 111 111 131 11 11 11 0 144 12
31,397,170 30,880,405| 30,880,405| 18,736,343|  18,736,343| 18,736,343| 21,346,713 1,955,690 1,955,690 1,955,690 0 23,584,850 1,889,133
t |710,682,382| 83872,251( 8,372,251 574,518 574,518 574,518 452,239 11,707 11,707 11,707 0 622,490 117,623 20,783,210
n 44 43 43 31 31 31 40 39 39 39 44 39 42
17,314,092|  16,909,805| 16,909,805| 11,823272| 11,.823272|  11,823,272| 15594,954| 15149,331| 15149,331|  15149331| 17,314,092| 15283411| 16,471,454
30 GHG(t-CO2)| | 44261 WaE62,727| B -212197| | 44454 | 29294 15,160 12,033 816 688 128 ol | 27351 | 30754 1,510,199
50 GHG(kg-C0O2/ ) 3 92 -13 4 2 1 1 0 0 0 0 2 2 91
n 44 43 43 30 30 30 29 3 3 3 0 38 2
17,314,092  16,909,805| 16,909,805| 11,395,069 11,395069| 11,395069| 11,335,151 1,191,607 1,191,607 1,191,607 0 14,913,970 778,351
t 5877,202[ 4,621,922|"" 74,621,922 375,904 375,904 375,904 197,609 6223 6,223 6223 0 358,151 96,106( 11533117
n 28 27 27 24 24 24 27 21 21 21 25 21 24
40,703581| 31,410,805 31,410,805 29,340,682| 29,340,682| 29,340,682| 31,410,805| 25754,494| 25754,494| 25754494 28504,335| 24,413105| 29,294,978
0 GHG(t-co2)[ 1 119,997 m -627.157] 1 87728 | 22858 1 64870| | 24023 600 427 172 1,099 | 34395 2,082 2,548,259
GHG(kg-CO2/ ) 3 92 -20 3 1 2 1 0 0 0 0 1 0 81
n 28 27 27 24 24 24 27 3 3 3 1 21 2
40,703,581 31,410,805| 31,410,805 29,340,682| 29,340,682| 29.340,682| 31,410,805 3,763,436|  3,763.436| _ 3,763,436 1,474,735| 24,413105| 3,421,862
t [ 139007173 8,680,742[ 8680742 1,083,511 1,083,511 1,083,511 352,984 4361 4361 4361 4503 715423 11,734l 24850431
n 1,713 1,604 1,604 1,255 1,255 1,255 1,522 1,173 1,497 1,497 1,690 1,288 1,587
127,854,513| 115,882,174| 115882174 91,398,223 91,398,223| 91,398,223| 109,639,224 99,877,806 99,877,806| 99,877,806| 114,259,253| 94,262,455 108,826,919
GHG(t-C02) 360,656 10,757,524 -399,562 491,924 225,468 266,457 95,756 10,622 4,578 6,044 1,099 181,133 170,138 11,669,291
GHG(kg-CO2/ ) 3 93 -3 5 2 3 1 0 0 0 0 2 2 102
n 1,713 1,529 1,529 1,173 1,173 1,173 925 71 71 71 1 1,078 121
127,854,513| 114,323,460| 114,323,460| 86,456,718 86,456,718| 86,456,718| 86,817,110 8,374,098  8,374,098| 8,374,098 1,474,735| 87,164977|  8539,355
t | 431667761 31010448/ 31010448] 3033785 3033785 3033785 1,514,673 55,885 55,885 55.885 4503 2366800 605765 81758635
n 1,719 1,719 1,719 1,719 1,719 1,719 1,719 1,719 1,719 1,719 1,719 1,719 1,719
127,912,115 127,912115| 127,912,115 127,912,115| 127,912,115| 127,912,115 127,912,115 127,912,115 127,912,115| 127,912,115| 127,912,115| 127,912,115 127,912,115
GHG(t-CO2) 360,680| 11,896,247 -441,857 674,833 309,301 365,531 110,817 38,725 16,691 22,034 2,993 226,194 196,528[ 13,065,160
GHG(kg-COQ2/.) 3 93 -3 5 2 3 1 0 0 0 0 2 2 102
n 1,719 1,644 1,644 1,637 1,637 1,637 1,122 292 292 292 29 1,509 252
127,912,115| 126,353,401| 126,353,401| 122,970,610| 122,970,610| 122970,610| 105,090,001| 27,115631| 27,115631| 27,115631|  5834,821| 120,814,637 18,331,775
t | 43169649] 34293017| 34293017[ 4161,814| 4161814] 4161814 1,752,907 203,736 203,736 203,736 12,265[ 2,955,591 699,726] 87,248,705
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GHG
CO2
GHG
720 tCO:2 1,200
tCO:2
CO2
800 tCO:
- Co,
2016 kt tCO2/kt tCO2

7,212,726
2424 2754 6,675,696
195 2754 537,030
552 2310 1,275,120
9063 17 154,071
795 257 204,315
8,846,232
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* 6 —WREEMFTOABEIRRT T AF v 7 ROLAEBEHR A~y bR L OBERE

[kt (Foff=—A)]

£ 8 AT T OERBMEO SRR [kt (H<—%)]

1990 1991 1952 1993 1994 1995 1996 1997 1998 1999
476 497 515 495 509 531 553 583 584 561
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
473 465 496 513 313 592 705 600 759 850
2010 2011 2012 2013 2014 2015 2016
776 681 598 579 552 552 552

%9 —REEDTOROBENE [k #R~—2)]

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
9.157 9.403 9.485 9.602 9.787 9.916 10.102 10.273 10.314 10.550
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
10.863 11,085 11.360 11.650 11.466 11.193 10.647 10,534 9.907 9.150
2010 2011 2012 2013 2014 2015 2016
9.447 9.796 10,187 9.881 9.617 9.186 9.063

F 10 —EEEY T ORBIrOOEERIE [kt (Fofp—2)]

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
272 270 285 307 328 333 356 376 347 348
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
340 343 368 439 445 475 497 520 526 531
2010 2011 2012 2013 2014 2015 2016
576 584 627 670 716 811 795

https://www.env.go.jp/earth/ondanka/ghg-mrv/methodology/material/methodology 5C1 1 2018.pdf

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
TIARF 3,758 3.799 3.784 3,797 3.833 3.910 4.062 4.140 4.305 4.349
Sy bbb 240 242 242 242 245 250 260 264 275 302
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
TIRF Y 4.559 4.598 4.490 4.398 4.049 3,292 2.697 2.514 2.843 2.443
Sy hAR L 360 346 424 446 413 245 181 201 105 128
2010 2011 2012 2013 2014 2015 2016
TIAF 2.164 2.359 2.759 2.764 2.382 2.408 2.424
~y R L 151 174 169 184 212 202 195
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40%

MWh
kWh

10.

11.

12.

13.

14.

0.2

0.1

15.
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GHG

GHG

y[kg-CO2/t] GHG
No. X[t/ 1]
x[ /]
1 y=10"( 1/3log;o(x) 1/3) y=10"( 1/3log;(+1)
2. y= 397log(x)+2046 y= 397log(x)+46
y= 415log(x)+2010 y= 415log(x)+10
(
y= 341log(x)+1802 y= 341log(x) 198
y= 218log(x)+1502 y= 218log(x) 498
y=1695 y=0
y=2312 y= 500
3. y=1900 y=19
4, y=760 y=7.6
y=1270 y=12.7
y=880 y=8.8
y=610 y=6.1
y=580 y=5.8
y=2440 y=24.4
y=800 y=8
5. BDF y=10900 y=109
y=170 y=1.7
RDF y=3200 y=32
6.
7. y=53.8x0-81 y=0.538x081
y=6.7x0-68 y=0.067x0-68
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