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Overview of the investigation 
 
Purpose of the investigation 

The utilization of waste biomass is important in itself and also from the perspectives of creating a 
sound material-cycle society and mitigating global warming. The Fundamental Law for the 
Promotion of Utilization of Biomass was enacted in June 2009, and pursuant to its provisions the 
Fundamental Plan for the Promotion of Utilization of Biomass which stipulates the basics of 
policies for promoting the utilization of biomass and sets numerical national targets to be achieved 
(“Fundamental Plan”) was approved by the Cabinet in December 2010. In addition, the Wastes 
Disposal Facility Development Plan which was prepared pursuant to the provisions of the Waste 
Management and Public Cleansing Law and sets out targets for waste management facilities 
construction projects was approved by the Cabinet in May 2013. The new plan, among others, 
calls for the construction of facilities for waste-to-feed conversion, composting of waste and 
high-efficiency recovery of methane to promote the utilization of waste biomass, while taking into 
account local characteristics.  
 
The Ministry of the Environment (“MOE”) in its Waste Biomass Utilization Promotion Research 
Project in fiscal years 2011 and 2012 developed a “Roadmap to Utilize Waste Biomass” 
(“Roadmap”) directed toward achieving the utilization targets that had been set for different kinds 
of biomass in the Fundamental Plan. To facilitate realization of the Roadmap, starting in fiscal year 
2014 the Subsidy System for Promoting the Establishment of a Sound Material-Cycle Society 
applied an ‘add-on’ subsidization rate to facilities that make comprehensive efforts to achieve both 
high-efficiency energy utilization and the stepped-up disposal of disaster waste. Methane gas 
facilities qualify for the preferential rate. The Research Project for Promotion of Embarking on 
Waste Biomass Utilization that began in fiscal year 2013 identified the waste biomass gasification 
system best suited to the local conditions for each of the selected municipalities and communities, 
and evaluated their advantages in terms of environmental load and cost. The knowledge and 
findings obtained through this exercise were used to explore the ways and means to accelerate the 
adoption of biomass gasification systems around the country. The outcomes of the study, combined 
with input from the officials of pioneering municipal governments, were compiled in the form of 
the Fiscal Year 2015 Waste Biomass Utilization Project Initiation Manual. The study outcomes are 
also made available to the public on a special website for promoting the utilization of waste 
biomass.  
 
In this context, the present research collected and compiled information that was useful for the 
adoption of biomass gasification systems by municipalities, and worked to enrich the content of 
the manual. This pool of information and knowledge is expected to encourage the further 
promotion of biomass utilization by municipalities and in this way lead to the increased utilization 



of waste biomass in this country. 
 
Flow of the investigation and the results 
(1) Evaluating the progress of the Roadmap to Utilize Waste Biomass 

The available survey and study results on utilization targets and achievement strategies described 
in the Roadmap to Utilize Waste Biomass were reviewed and summarized to capture the latest 
situation regarding recycled use of food waste and used paper (generated quantities, recycled 
quantities, final disposal volumes, etc.). The progress of the Roadmap was then evaluated. 
Furthermore, on the basis of the evaluated progress and the outlook of municipal facilities 
construction schedules for the years ahead, research was carried out on effective policy measures 
and technologies to promote waste biomass utilization with 2030 as the target year.  

(2) Enriching the manuals for promotion of waste biomass utilization 
With a view to further promoting the utilization of waste biomass, the FY2015 Waste Biomass 
Utilization Initiation Manual (March 2016) and the FY2015 Methane Gasification Facility 
Introduction Manual (March 2016) were reviewed closely and updated as FY2016 manuals. The 
compilation work included the following: 
1) Updating information based on the latest knowledge 

Sections and descriptions in the manuals which require periodic updates such as the pioneering 
case examples were checked, and as required, the municipalities concerned were contacted to 
bring the manuals up to date. 

2) Enriching the content 
Latest knowledge and technical information were incorporated into the manuals in order to 
enrich the content. 
For this purpose, the working group referred to in (4) 2) below was organized to make intensive 
reviews. The work of the working group was then reviewed and scrutinized by a wide spectrum 
of concerned parties including municipal government officials and experts from plant equipment 
manufacturers. In this way, the FY2016 manuals were completed.  

(3) Briefing sessions for promotion of waste biomass utilization 
Briefing sessions were organized for the benefit of municipalities at about three different 
locations. 
The briefing sessions program was structured for the purpose of sharing the knowledge about 
biomass gasification systems by way of the manuals and by other means. The speakers and 
presenters for these briefing sessions were chosen after contacting academic societies with a 
wealth of knowledge on waste biomass and consulting with the MOE official in charge.  
When holding these briefing sessions, the best possible coordination was made with prefectural 
governments, the MOE’s Regional Environment Offices and other pertinent associations and 
bodies involved in waste management. When the presenter was an MOE official, assistance was 
provided to prepare the presentation materials. 



A questionnaire was distributed to the briefing session participants to find out their opinions on 
the structure, content and usage of the manuals, the stage of planning or implementation of 
biomass gasification systems in their jurisdictions, and any hopes or requests for MOE support 
for their future project initiation. The responses were compiled and summarized.  

(4) Organizing and running the study group and the working group 
1) Organizing and running the study group 

The research project was conducted with the involvement of a study group which included 
academic experts in the fields concerned, officials in local governments, other pertinent 
associations and bodies involved in waste management, which provided useful advice on the 
research topics. The study group consisted of about ten members and they met three times in 
central Tokyo. The appointment of the members was proposed by the research contractor and 
was finalized after consultation with the MOE official in charge. 

2) Organizing and running the working group 
A working group was organized with a mandate to make detailed studies on the research topic 
(2) above. The working group was organized and run in consultation with the MOE official in 
charge, and in close cooperation with the academic societies with a wealth of knowledge on 
waste biomass. The working group consisted of about fifteen members and they met about two 
times, in principle, in central Tokyo. The appointment of the working group members was 
proposed by the research contractor, with the understanding to include technical experts from 
plant equipment manufacturers and consultants, and with advice from the academic societies 
with a wealth of knowledge on waste biomass, and was finalized after consultation with the 
MOE official in charge. 

  



 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 





1 

 
 

2009  6 2010  12

2020 40
 

2016 9  2016 9

 
-1  

 
2011 2012

2014

2013  6 

 
2013

 
2012 FIT

39 /kWh
 

-2  



2 

•

•

•



3 

2013
25

 



4 



5 

 
 

 

2011 2012
2020  

 

 
 

 
 



6 



7 

2013  
2010 2012

2013



8 

2009 2013
 

2013
6  

 

 
 

 

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

100.0%

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

16,000

18,000

20,000

2009 2010 2011 2012 2013



9 

 

 

8 2 3 5 1  

 
 

2009 2014
 

 

 

 

 



10 

 

 

 
 

 

 

 

 
 

 

0

5

10

15

20

25

30

35

40

45

50

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

10,000

2009 2010 2011 2012 2013 2014

t/

t/ t/

0

1

2

3

4

5

6

7

8

9

2009 2010 2011 2012 2013 2014

t/

t/



11 

 
 

 
 

0 0 0
70 100t/  

 

 

 

 
 

0 0 0  
 

0

50

100

150

200

250

0

5,000

10,000

15,000

20,000

25,000

2009 2010 2011 2012 2013 2014

t/

t/ t/ t/

0

20

40

60

80

100

120

140

160

180

200

2009 2010 2011 2012 2013 2014

t/

t/ t/



12 

 
 

 
 

0 0  
 

2012
 

 

 

 
 

0 0  
 

0

2

4

6

8

10

12

14

16

18

0

100

200

300

400

500

600

700

800

2009 2010 2011 2012 2013 2014

t/

t/ t/ t/

0

10

20

30

40

50

60

70

2009 2010 2011 2012 2013 2014

t/

t/ t/



13 

 
 

50 10 50
2 10  

 
 

2010 2011   
2012 2013   

 
76t/

25t/ 6 51 75t/
 

 

 

0

10,000

20,000

30,000

40,000

50,000

60,000

2009 2010 2011 2012 2013 2014

50

10 50

2 10

2

0

50

100

150

200

250

300

350

2009 2010 2011 2012 2013 2014

t/

76t/

51 75t/

26 50t/

0 25t/



14 

 

 

 
 

 

 

 

 
 

 

 

0

10

20

30

40

50

60

70

80

90

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

5,000

2009 2010 2011 2012 2013 2014

t/

t/ t/

0

100

200

300

400

500

600

700

800

2009 2010 2011 2012 2013 2014

t/

t/



15 

2030
2020 2025 2030

BAU  
2020

43.6 99.6
2020 21.4 6.9 2030

7.4  
40 2020

27.0 2030 28.6%  
 

 
 

2009 2013 2020
2025 2030  

 
 
 

2019  
 

 
 



16 

 
2009 2013 1 89 95 kg/ /

73 78kg/ / 0.2kg/ / 1

24 1
 

 
1 92kg/t/  

 
 

t/
 

2009 2014 t/
 

2014  
 

272t/ 2014 411t/ 2020
521t/ 2025 626t/ 2014 737t/ 2020

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

0

20,000

40,000

60,000

80,000

100,000

120,000

140,000

t/

t/

2009 2013
2014

1 kg/ /
78 75 76 75 74 73 73 73



17 

800t/ 2025  
 

 
2009 2014  

2015  
2017 59t/  
2019 60t/  
2019 20t/  
2021 60t/  
2022 50t/  

 

3

 

2019
2019 2014

2019
2019 2019

 
 
 
 
 
 
 

0

2

4

6

8

10

12

14

16

0

100

200

300

400

500

600

700

800

900

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 … 2025 … 2030

t/

t/ t/



18 

 
 
 



19 

 
 

1
 

28 1
2020 500g/  

2016 1 2020
500g/ 64kg/

2020 10,171 t/ 2025 9,889 t/
2030 9,558 t/  

 

 

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

0 

20000 

40000 

60000 

80000 

100000 

120000 

140000 

t/1 kg/ /
78 75 76 75 74 64

2009 2013
2014 2020



20 

 

2013
 

2009 2014
 

1

0.852
 

 

 

2012

2016 1
 

 

 
2003 2007 2009 2016

1 1  
 



21 

 
 

2012 2013

 
 

 
 

 

 
2020 10,552 t/

2025 10,025 t/ 2030 9,515 t/  
 
 



22 

 
 

500g/
 

2020 2030

 
 

 

 

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

0

20,000

40,000

60,000

80,000

100,000

120,000

140,000

t/

t/

t/

2009 2013
2014

2020



23 

8
50 2 10 50 3 10
3  

2 1



24 



25 

BAU

BAU  

BAU  2009 2022

2017

5

2020 BAU 2021

BAU  

2021

2  

1 

2 
 

1 2009  
2 2009  



26 

330 35 2

2017 2020  
BAU

2021 2025  

30 35
5 10

2026 2030  
2025

2026
50 10 50 10

30
35 10 20

CO2  

2030 BAU 84,928t/
322,000 698,808t/  

BAU 11 49 109



27 

 

0 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

2009 2010 2011 2012 2013 2014 … 2020 … 2025 … 2030

35

35

BAU

13,000

11,700

10,400

0 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

2009 2010 2011 2012 2013 2014 … 2020 … 2025 … 2030

30

30

BAU

13,000

11,700

10,400



28 

20
10

20
12

39
/k

W
h

20
05

2
1

20
16

.1

20
08

20
13

20
15

20
17

20
17

20
20

20
17



29 

20
10

20
12

39
/k

W
h

20
05

2
1

20
16

.1

20
08

20
13

20
15

20
17

20
17

20
20

20
17



30 

20
10

20
12

39
/k

W
h

20
05

2
1

20
16

.1

20
08

20
13

20
15

20
17

20
17

20
20

20
17



31 

20
10

20
12

39
/k

W
h

20
05

2
1

20
16

.1

20
08

20
17

20
17

20
20

20
13

20
15

20
17



32 

2030 35.0
BAU 28.6 6.4  



33 

3,000 

3,500 

4,000 

4,500 

5,000 

5,500 

6,000 

2009 2010 2011 2012 2013 2014 … 2020 … 2025 … 2030

30

30

BAU

19,000

16,000

2030

35.0

33.3

28.6

3,000 

3,500 

4,000 

4,500 

5,000 

5,500 

6,000 

2009 2010 2011 2012 2013 2014 … 2020 … 2025 … 2030

35

35

BAU

19,000

16,000

2030

33.7

32.4

28.6



34 

90

10

 

FIT



35 

CO2  

CO2  

370kWh/t 450kWh/t  

2009 2025
190Nm3/t

39.5  
190Nm3/t 17,900kJ/Nm3 3,600kJ/kWh 39.5% 370kWh/t 

2026 2030
210Nm3/t

42.5  
210Nm3/t 17,900kJ/Nm3 3,600kJ/kWh 42.5% 450kWh/t 

CO2

CO2 0.579t-CO2/MWh

CO2



36 



37 

CO2

2030 481
1,224GWh 2014 CO2 269 705kt-CO2  



38 

CO2

0

100

200

300

400

500

600

700

800

2009 2010 2011 2012 2013 2014 … 2020 … 2025 … 2030

kt
CO

2/

CO2
35

BAU

35

35

0

100

200

300

400

500

600

700

800

2009 2010 2011 2012 2013 2014 … 2020 … 2025 … 2030

kt
CO

2/

CO2
30

BAU

30

30



39 



40 

2013  

27  

2013  



41 



42 

2009 2013 BAU

 

 

 

 

28 1 2020 1 1 500g
 

 
 
 
 
 
 
 



43 



44 

 

 

 

CO2  

CO2  

 

 
 

 

 

 

CO2

CO2



45 



46 

 

 

 



47 



48 



49 



50 

 

CO2

CO2

3

HP

3 



51 



52 



53 



54 



55 



4 

56



57



58



5 

6 

7 1  

59



60



 

61



62



(http://www.env.go.jp/recycle/ecotown/attach/h25report01.pdf) 

“ ”

63



(http://www.osakagas.co.jp/company/press/pr_2009/1177351_1256.html) 

(http://www.kiracs.co.jp/article/product/%e7%94%9f%e3%81%94%e3%81%bf%e3%83%90%e3%
82%a4%e3%82%aa%e3%82%ac%e3%82%b9%e5%8c%96%e5%b0%82%e7%94%a8%e8%a2%8b) 

(http://www.jst.go.jp/pr/info/info1037/) 

64



65



66



28 6 10
28 12

67



28  
6  

12  

29
1  

(
) 

1 5 24 8 24  

(FIT ) (39
/kWh)  

12.1.1

12.1.2  
12.1.3 d 1

12.1.7 FIT

12.1.9  

68



69



70



71



72



73



28 12 14 29 1 10 1  
2

2  

74



75



27

FIT
2

 

76



77



70t/24h 2
wet

78



79



28 12 14 29 1 10 1  
2

80



81



28

28

82



28 10 21

28 11 25

29 121

web

83



60 11 28

84



85



86



87



100 29
56  

88



89



90



WG

110  
4 1

2 3

10

91



2017  2 7 9 50 17 10 9:20  

http://jsmcwm.or.jp/?page_id=10789

92



93 

Q&A Web

Q&A  

 

FIT

LCC LCA
LCC LCA



94 

質問 回答 

導入マニュアルでは、「６．利活用案の評価と計画決定」にて、環境

負荷及び事業効果の分析方法や検討に際して参考とすべき資料の紹

介等を行っているので、ご参照ください。 

廃棄物系バイオマス利活用に関す

る最新情報を発信するサイトはな

いのか。 

導入マニュアルと併せて環境省 Web サイトにおいて「廃棄物系バイ

オマス利活用」に関する特設サイトを設置していますので、ご参照

ください。今後とも適宜、有用な情報を追加していく予定です。 

廃棄物系バイオマス利活用に関す

る先行事例を知りたい。 

導入マニュアルの「参考資料１．一般廃棄物を対象としたメタンガ

ス化施設の稼働状況」及び「参考資料２．廃棄物系バイオマス利活

用事業の事例集」に整理していますのでご参照ください。 

１．２ メタンガス化施設整備の検討に関する事項 

質問 回答 

施設規模の算定方法、敷地面積の

目安等、計画立案に必要となる情

報がほしい。 

施設規模については、施設整備マニュアル「２－３ 処理フローと

処理能力」においてメタンガス化＋焼却方式における規模算出方法

を記載しています。また、敷地面積についても事例から作成したモ

デル案を「３－７ 必要敷地面積の目安（参考）」において試算して

いますので、ご参照ください。 

前処理（機械選別）設備に関する詳

細情報がほしい。 

前処理（機械選別）設備には、様々な方式、形式があります。 

詳しくは、施設整備マニュアル「４－２ 前処理設備」にて、事例

紹介を行っているのでご参照ください。 

廃棄物系バイオマスを活用してメ

タンガス化施設整備を行う際に関

連する法制度を教えて欲しい。 

廃棄物系バイオマス利活用施設の整備に際しては、廃棄物処理法等

の規定に従うことが必要です。また、メタンガス化施設については、

メタンガスの貯留設備の整備に関する立地規制に配慮することが必

要です。 

詳細は、導入マニュアルの「参考資料３．関連する法律と支援制度

の概要」、施設整備マニュアル「２－１２ 関連法規」をご参照くだ

さい。 

運営管理における留意事項を紹介

してほしい。 

メタンガス化施設の運営における留意事項としては、施設整備マニ

ュアル「第５章 メタンガス化施設の運転管理上の留意点」として

取りまとめています。また、個別の機器における留意点として、同

「２－５ 処理対象物の検討」、「２－１１ 安全対策等」において

事例を紹介していますので、ご参照ください。 

メタンガス化した際に得られるエ

ネルギーや発生する残渣の有効利

用方法について教えてほしい。 

メタンガス化施設では、メタンガスを含むバイオガスと発酵残渣が

生成されます。これらの有効利用技術については、バイオガスの発

電利用や燃料利用、発酵残渣の液肥利用や堆肥利用などがあります。 

詳細は、導入マニュアル「５．３ 生成物の利用、処理方法の検討」
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質問 回答 

に、導入事例や最新技術等の紹介等行っているので、ご参照くださ

い。 

メタンガス化した際に得られる発

電電力についてFIT制度を活用す

る際に、どのような点に留意する

ことが必要であるのか。 

FIT 制度を活用するには、事前に設備認定を受ける必要があります。

FIT 制度の見直しにより、買取義務者の変更、買取価格の見直しな

どが進んでおり、今後の動向に留意が必要となります。 

詳細は、導入マニュアルの「５．３ 生成物の利用、処理方法の検

討」等をご参照ください。 

自治体の焼却＋メタンガス化方式

の導入状況について教えてほしい。 

焼却＋メタンガス化方式については、平成 28 年度までに 2 施設で

稼働開始しているほか、今後も複数の市町村で整備が予定されてい

ます。（下記参考） 

詳細は、「平成 28 年度廃棄物系バイオマス利活用導入促進事業委託

業務報告書」をご参照ください。 

メタンガス化＋焼却方式の維持管

理において、施設の休止時の対応方

法を教えてほしい。 

メタンガス化＋焼却方式では、焼却施設の稼働を踏まえた運転を行

う必要があります。 

施設整備マニュアル「４－８ 脱臭設備」及び「５－３ 搬入物の

変動への対応」においてメタンガス化＋焼却方式における休炉時等

の対応を記載していますので、ご参照ください。 

 

注）「導入マニュアル」＝廃棄物系バイオマス利活用導入マニュアル 

「施設整備マニュアル」＝メタンガス化施設整備マニュアル 

 

（参考）自治体における焼却＋メタンガス化方式の導入状況 

①南但広域行政事務組合「南但クリーンセンター」（H25稼働開始） 

：焼却 43t/日＋メタンガス化 36t/日 

②防府市「防府クリーンセンター」（H26稼働開始） 

：焼却 150t/日＋メタンガス化 51.5t/日 

③宮津与謝環境組合「宮津与謝広域ごみ処理施設(仮称)」（H31稼働予定） 

：焼却 30t/日＋メタンガス化 20.6t/日 

④京都市「南部クリーンセンター第二工場（仮称）」（H31稼働予定） 

：焼却 500t/日＋メタンガス化 60t/日 

⑤鹿児島市「新南部清掃工場」（H34稼働予定） 

：焼却 220t/日＋メタンガス化 60t/日 

⑥町田市「熱回収施設等（仮称）」（H34稼働予定） 

：焼却 258t/日＋メタンガス化 50t/日 
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