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2010
2010 6 3 ( 70%

2011 3

2012 7 FIT

2014 4 4

2015 7 2030

2015 12 COP21 (

2018 7 5 2050 CO2 80%

2019 1 CO2

2019 6

2020 1

2020 7

2020 10 2050

2020 12

2021 4₩7 6 11 COP26@



2030

2030 2105 7
(2018

: 315 kWh            3%          7.3%)                     

: 2,810 kWh          26%           (31.2%)    

: 2,845 kWh          27%       (38.4%)

: 2,317 2,168 kWh  22 20% (6.2%)

: 2,366 2,515 kWh   22 24% (16.9%)
-------------------------------------------------------------------------------

10,650 kWh *         100% (100%)

* 17%
9,808 kWh

( **

749 kWh              7.0% (30%)
182 kWh              1.7%      ( 7%)  

102 113 kWh    1.0 1.1%   ( 5%)
939 981 kWh   8.8 9.2%   (39%)

394 490 kWh     3.7 4.6%   (19%)
** 

4.6 % 

β 10 13

2030 CO2 2013 26%

2013 12.35 /

40%)
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Â Safety                 (

Â Energy Security

Â Environment

Â Economical Efficiency 

Â Earnings /

Â Employment
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2015.7

t-CO2/ LCA

CO2 2030 308 t-CO2 (26%)

2030 62 t-CO2 (27.4%) 
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2018 2020 3 30

2030 2,379 t-CO2/ 2018 2,089β t-CO2/
β2089=2379 343.0 53.3
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EV

HV PHV

FCV

HV PHV



2020 2030
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2020 2030

2020 2030

2010 2010.4

2014 2014.11

2030

50₩70%
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2030

2019 3 6,177 2018 437 EV/PHV 1%

EV 10.6 0.2%) PHV:12.2 0.2% HV 883 13.5%

Ÿ 650 10 2030 6,500

( 1/10

EV/PHV 23%

2030 10% 65 2030 EV/PHV

274 4.2% EV/PHV

EV/PHV 2018 1%( 4.4

2030 20% 130 2030 EV/PHV

828 12.7%) EV/PHV

EV 137 2% EV 414 6%

HV 2,297 35% HV 2,672 41%

PHV 137 2% PHV 414 6%

FCV 28 0% FCV 83 1%

3,902 60% 2,918 45%

6,500 100% 6,500 100%
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EV (CO2 48g-CO2/km) 

Å (0.129kWh/km = 7.75km/kWh) Ŷ0.155kWh/km

Å (8,480km/ )

Å 2030 44% 22-24% 20-22%
HV≤PHV (CO2 78g-CO2/km)

Å √╡ (0.0337L/km= 29.7km/L)

Å √╡ (8,480km/ ה )

FCV (CO2 48g-CO2/km) 

Å √╡ (7.87g/km= 0.127km/g)

Å √╡ (8,480km/ ה )

Å ─CO2 (550g-CO2/Nm3)

(CO2 95g-CO2/km@2021

Å ─ (0.0437L/km= 23km/L)

Å CO2 370g-CO2/kWh 2,320g-CO2/L

Å P6

Å ─ 0.0521L/km = 19.2km/L) 

Å ─ (8,480km/ ה )

EU 2025

50g-CO2/km



2030 CO2
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2,089 100%

EV 85 4%

HV 832 40%

PHV 50 2%

FCV 17 1%

984 47%

642 31%

1,626 78%

464 22%



10 2030 CO2
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2,089 100%

EV 85 4%

HV 832 40%

PHV 50 2%

FCV 17 1%

984 47%

642 31%

289 14%

HV 110 5%

PHV 6 0%

406 19%

2,031 97%

58 3%

─PHVהHVה ⌐E10╩ ⇔√

250 KL/ 150 KL/
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2,089 100%

EV 256 12%

HV 968 46%

PHV 151 7%

FCV 51 2%

1,426 68%

480 23%

1,906 91%

183 9%



10 2030 CO2
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2,089 100%

EV 256 12%

HV 968 46%

PHV 151 7%

FCV 51 2%

1,426 68%

480 23%

109 5%

HV 65 3%

PHV 10 0%

183 9%

2,089 100%

0 0%

─PHVהHVה ─ 5 ⌐E10╩ ⇔√
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V 2030 1

V HV PHV E10

CO2

E10 HV PHV 2030

V CO2 CO2 2030 CO2

LCA

2

2

CO2
CO2
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EV 292,010

HV 2,626

PHV 399,023

FCV 325,630

-53,621

34,748

HV 34,748

PHV 34,748

EV 282,221

HV -998

PHV 261,456

FCV 277,423

-53,621

35,577

HV 35,577

PHV 35,577

☻כ◔ ☻כ◔

ü HV PHV E10 CO2 3.47 3.56 /t - CO2

ü EV 28.2 29.2 /t - CO2 PHV 26.1 39.9 /t - CO2 FCV

27.7 32.6 /t - CO2 CO2
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3.5 3.6

28.2 29.2

26.1 39.9

27.7 32.6
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35.0

40.0

45.0

/t - CO2
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ī 2016



(2018) 

22

Biofuels Digest 2020 USDA 

E27.5 ₩E100 

3,300 KL

E5 ₩10

E10

450 KL

E10 E85  

E14  6,100 kL

E6  

190 KL

E10 E20 E85 

E13.5 150 KL

E5 140 kL

EU : E3.3 ₩20

2018 1 1,200 kL
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2002 2008 2009 2010 2011 2012 2013 2014 2015 2016

ừⱣ▬○ⱴ☻ה♬♇ⱳfi 2002.12 ⁸2006.3

ừ◄Ⱡꜟ◑כ 2009.8

ừ7 ₈Ᵽ▬○ⱴ☻ ⱶ₉כ♅ 2012.2- 6

ừ ●☻ ⌐ ↑√
2015.7

ừ
2016.5

ừⱣ▬○ 2008.3

ừ Ᵽ▬○ 2008.10

1

2010.4 2014.3

2

2014.4 2017.3

3

2018.4 2023.3

ừ ₈ 2 Ᵽ▬○ⱴ☻ ₉
2013.2- 7

ừ ה ₈Ᵽ▬○ ─ ₉ 2008- 2010

2017 ETBE 83 KL/

50 KL/
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V ETBE 120 / L

V E10 117 /L

V 69.5 /L

V ETBE 56.1 /L

V ETBE

V ETBE CO2

E10 ETBE24 10%
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ETBE E10

2.5 2.5 

48.4 48.4 

17.5 17.5 

14.9 17.6 

11.7 10.9 

13.4 7.0 
9.7 10.6 
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ETBE24 E10
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118.2 /L 114.5 /L



Â

CO2 2017-2030 2,089 t-CO2/

Â E10

Â E10 CO2 3.5 3.6 /t-CO2

EV PHV FCV CO2 27.7

39.9 /t-CO2

Â 10

E10

ETBE

Â ETBE E10

Â

CO2 E10
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2030

2014.11 2030 (

1. 3 kW 24 kW (8 + 21 kW

2. 33 kW                                37 kW (1.1 +  4 kW

3. 10 kW 274 400 kW  (27.4 40 + 264 390 kW

1 3
46 kW
(32 kWh)                       

335 461 kW  (7.3 10
(220 310 kWh)

+ 289 415 kW
(+188 278 kWh) 

4. 2 kW                           16 kW    (8 +14 kW

5. 78 kW 124 kW  (1.6 + 46 kW

6. RPS 127 kW         127 kW  

1 6
252 kW
(177 kWh)

602 728 kW (2.4 2.9
(394 490 kWh)             

+349 475 kW
(+217 313 kWh)
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29

(1) (2)

41 /kW 41 /kW 31 /kW 35 /kW

27 /kW 27 /kW 22 /kW 27 /kW

IRR ( ) 8% 4% 4% 4%

( / kWh ) 32 24 17 13

40 (3)
21 (4) 

ᵼ (5)

20

FIT (Feed In Tariff) 

2012 7 1 FIT

(1)

(2) PKS

(3) 2016 4 1 2MW

(4) 2017 10 1 20MW

(5) 2018 4 1 10MW



FIT 2020 6 2020 10

1.  FIT (2020.6)  8.26 GW

2.  FIT 2.36GW  ( : 0.74GW?)

. 28%)

3.  2030 7.28 GW

4.  FIT 2.31GW   ( GW

( 1.31GW FIT

5.   2030 FIT :   4.97 GW

6.  FIT :     47%

30



2018 FIT
2018

2018 10MW

2018 200MW 2019 120MW)
2020 120MW) 1,920kW1 18.5 /kWh

FSCPEFCFM/ CoC JIASC RSB GGL

GHG

2019

4. 

2021 FIT 4

2024 11 FIT (20

5. 2022 FIP Feed In Premium) 
31



4 2015 12
COP21(

ᵼStranded Asset (

1.EU COP21

2025 (Drax 660MWx3100% )

. 58%) 2016

ᵼ 6

2017 11 COP23 PoweringPost

Coal Allianceέ 28 8

4.

32



2030 26% 2018 5.2%

COP

SMBC MUFG

. USC IGCC CO2

4 48GW 7 3

5. WG 8₩11
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2030

44% 24% 40%

45%

.  2050 2030

15%

(26%)

. 7.28GW 
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.
2 / kWh 9,534 /kW 4 )

1.3 /kWh
7 /kWh 

2021 kWh
J- 0.9 /kWh 1,888 /CO2 t

.

CO2
800g-CO2/kWh

380g-CO2/kWh



. CO2
CO2 (LNG 1.6

CO2 CCS 2050 CCUS

(
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1.

2016 5 24 2025

40 m3 8 m3

36 kW 2030 335 461 kW

2/3 [2,500 ha] 60 m3 [ 34 m3] 1.8 m3

50 ha 250 /

2.

3 cal.%  (5 w.% )

TorrefiedPellet and/or

ᵼ
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40

2.9  

3     

0.5

Baltics
Total Asian demand 

served

Canada West

Total European

Demand

served

Portugal

1.8

West  

Africa

0.5

Canada East

Canada West

1.0

Russia

China

East Asia

26

6.4

4.0

US

2.3

Unit Mil.MT

Source KBLT

4.5

3     

0.02

0.7

Baltics
Total demand 

in Korea & Japan

Canada 

West

Australia

Total European

Demand

Portugal

0.2

Brazil

1.8

West  

Africa

0.5

Canada East
Canada 

West

1.0
Russia

S.E. Asia

26

7.5

4.4

US

3.7

38 / (2018)



Vietnam

Malaysia

Canada

Russia

Indonesia

Thailand

China

1,650

510

130

100

Australia

Korea

10

Japan

0

10

U.S.A.

410

120

2,430

510

2018
/

SourceKBLT

пм
450 /

1,614

(2019)



2023
Unit : thousandMT

Vietnam

Malaysia

Canada B.C.

Russia

Indonesia

Thailand

China

3,000

3,000

500

2,000

Australia

Korea
(2023)

100

Japan
2018

400

1,000
+ Balance

U.S.A.

Japan
2020

Japan
2023

3,000

1,300 1,900
5,000 
+alpha

800

200

SourceKBLT

42
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¸ GW

2019 1

2018

2,015GW

96GW  (4.8%)

182GW

24GW
259GW

10GW

974GW

13GW 48GW

3.6GW

221GW

10GW

74GW

7.6GW
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¸ %

IEA 203

EU 7



.9//{

BECCS (Bio-Energy with Carbon Capture and Storage)

2014 3 IPCC 5

CO2

CO2

2050 IPCC

CCS CO2

45



5,457

MW

46

11,008

MW

29,047

MW

17,387

MW

1,878

MW

74GW

8,273

MW

160

MW

505

MW



3,598 MW

47

1,499

MW

1,818

MW

189

MW

115

MW

40

MW

229

MW
29

MW

7.6GW 10.3%)
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74GW 7.6GW

10% 20%

3% 10% 20%

29,047 871 2,905 5,809

17,387 522 1,739 3,477

11,008 330 1,101 2,202

8,273 248 827 1,655

5,457 164 546 1,091

1,878 56 188 376

505 15 51 101

160 5 16 32

73,715 2,211 7,372 14,743
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╣ Ом˔ψʺϱрЖКЄϯχᴲ τΣΪϥ
НϱϷЫІ χ₤ ẉτΰΪθ ├ ᾠτνΜοʺ
⁯ְ PLNϽи˔ФΣϢό⁯ НрЖрῬᴬ ᶘ
ˢITBˣρχ▀ᶘẶ τϢϤ├ βϥάρπ›Ӫΰʺ
ᶐ τ Ԋΰθρ ΰθʻ

ϱрЖКЄϯτ ∕βϥ σНϱϷЫІⱢᾛχ ῟
τΰΪʺ χᴲ Ϭְ֫βϥPLNϽи˔

ФχẸ Ϭ σΥϣʺ σНϱϷЫІ χ Σ
Ϣό ᴣʺσϣότ ᵠ ᾁ ϞὊↄ ᴣσ
ςϬ τ“Ξὓᵊʻ

⁯χזּ ᾆẕπχṪ ᾁ ♯ᾓὫᴮϞʺITBΥ
ρσμο ϛϥ ⁯ τΣΪϥ ├ ΣϢό◕
₰ὫᴮσςτṁξΦʺΩ σНϱϷЫІ ϞPLNϽ
и˔ФΥְ֫βϥ ΤϣχОϱкАЕ☼
Ϭḯϛʺ ⁯τΣΪϥНϱϷЫІ₤ ẉχк˔ЖЫ
АФϬ├ βϥʻ

ϱрЖКЄϯχ ᴲ
2020.10.15
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Torrefaction

Torrefaction

200 300ᴈ

10 30

DRY

WET

Torrefied

Biomass1

1

0.7

0.9

0.3 0.1

MJ kg
0.9

0.7
1 1.3

ˈ * ˈ
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TorrefiedPellet 

1. UP  ( 3% ᵼ30%

2.

1.3 3 1.5

3.

4.
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≤─ ⌐╟╢

ⱪ꜡☺▼◒♩─

ᵼ

Phase-1 Phase-2

Â

È (JCM JBIC ODA )

È

Â

Asia Biomass Communityó
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tƘŀǎŜπм

JV

JCM

¸

Torrefaction ( 

http://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjC8fCu5JrNAhViLaYKHVQDDHgQjRwIBw&url=http://www.npobin.net/hakusho/2005/topics2.html&bvm=bv.124088155,d.dGY&psig=AFQjCNGReMp261v6p32RwX-5PnoD_7sDjA&ust=1465556165393135
https://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwipvd-W55rNAhUCLKYKHYA_CEcQjRwIBw&url=https://www.jetro.go.jp/ttpp/SMT.CR07_J?id=1152722&bvm=bv.124088155,d.dGY&psig=AFQjCNE4XHNhgI1vInjo27fJqBJYbkHw5w&ust=1465556923712188


IoT
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Phase-2

JV
JCM

JV

JCM

¸

Torrefaction ( 

http://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjC8fCu5JrNAhViLaYKHVQDDHgQjRwIBw&url=http://www.npobin.net/hakusho/2005/topics2.html&bvm=bv.124088155,d.dGY&psig=AFQjCNGReMp261v6p32RwX-5PnoD_7sDjA&ust=1465556165393135
https://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwipvd-W55rNAhUCLKYKHYA_CEcQjRwIBw&url=https://www.jetro.go.jp/ttpp/SMT.CR07_J?id=1152722&bvm=bv.124088155,d.dGY&psig=AFQjCNE4XHNhgI1vInjo27fJqBJYbkHw5w&ust=1465556923712188
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Risk Return Sustainable

¸

¸ )
¸

¸

¸

¸

¸ ᵼ
¸ ᵼTorrefaction)

¸

BDF (ᵼ

¸

¸

¸

¸

¸

Co-Production

¸

¸
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᷇ 2020 3Ὦ23 Ч˔Ѕ A4 214Ч˔Ѕ

ḗ ḕẽϵКиϻ˔ᵫ ᶴ꜠ᵓּז ԁ

ᴣᶊ )ד198,000: ₅)ʺPDFs CD-ROMx )ד198,000: ₅)ʺ
+PDF ЈАЕ )ד231,000: ₅)

† Σ ΰ₅ϙҦ http://store.seedplanning.co.jp/item/10640.html

1.

2.

3. CO2

4.

5.

6.

7.



NEED ( )

HP: http://need.co.jp

(HP Document
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http://need.co.jp/
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JATOP WG 2012

E10

10 vol% 3.7 %

2012 4
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, 2004

E3 E10



E10

65

, E10 2012 4
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3

2

, 2018

4
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ᵼVRE ( )

Carbon Free Regulator

80% 13% 20%)

ᵼ

ᵼ2030



(BPA)
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FIT

EPC

50MW 200

69
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2020.10.30 28



2020.07.13 26
71



2020.09.17 42
72
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2020.08.07

80 900 kW
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2020.10.16



2020.08.07
75



CCUS/
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2020.08.07



772019.06.07

2019 2
6 1

9 25 10 13
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χ ▄ (2-4 ⌠ὯˣπЫІЌ˔ФжрϬ/ד ΰθꜛⱵ
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2020.10.16 7
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2020.10.13 43
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2020.10.30 28



J

82https://japancredit.go.jp/



83

LCA- CO2

CO2 t- CO2/

7,605,317
7,062,680 7,113,135

903,480
1,446,117 1,395,662

0

1,000,000

2,000,000

3,000,000
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LCA- CO2

16.2%

0.8%

81.9%

0.0%

0.0%

1.1%
/

10.7%

1.8%

74.6%

1.0%

11.7%

0.3%
/
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Torrefied Pellet

1. Torrefied Pellets

2. Torrefied Pellets

Torrefied Materials Torrefied Pellets

ECN
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TorrefiedPellet (

( ) Torrefied Pellet

( ) 35% 10% 3%

LHV (MJ/kg)

10.5

67%)

15.6

(100%)

19.9

(128%)

(kg/ ) 475 650 750

(GJ/ )
5.0 10.1 14.9

)
(50 ) 100 150

ECN
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IBTC 24
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(1) ם ʿⱧỘᴟτΰΪθם ˢ ▀ʺ ρχ₤› Ḛʺ
ʺ ↓ʺ₤ ˣ

(2) ʿ╦ῢᾉ֓ ◕ᴏχ╦Ѐ˔иЈрЌ˔ ϵзϯ
(3) ▀ ʿ 6 /
(4) ֫ᵫⱲṍʿ 2019 12Ὦ
(5) ᾖ ʿ ЧйАЕ(ϸЗЍ▀)ל

͏ʽᾖ Τϣ Ϙπχ Ϧ

Ниϼ ֓ שׂ ῝Ặ ᴻ ʾ Ḛˢ HPʺ ЀрГ
Зˣ

ᾖ WPᴅⱱκ

Ѐ˔иЈрЌ˔₤ Ṑꜛּ216זMW PBT ᴅⱱκ

Ч
й

Е

Е

й

Т

Ϯ

ϱ

Ж

Ч

й

А

Е

͎ʽ χᵵ

͍ʽЕйТϮϱЖЧйАЕρψˁ

(1) НϱϷЫІϬל ▒ ӤṓτΣΜο ᶓ ᴛ π ΰο ϣϦϥᾧ
(2) Ϟ ρχ₤› ↓ Ϭ τᵠ ΰοΜϥ
(3) ԁ σ НϱϷЫІϬל ρ₤ βϥτψ χМрЖзрϽ Υ ᴦὧιμθΥЕйТϮϱ
ЖЧйАЕψ χМрЖзрϽ Ϭ ΰοΜϥθϛʺ₤ Υ Ӭπ χМрЖзрϽ
ψ ρσϥ

UBEЕйТϮϱЖЧйА
Е

PBT ᴥῬ
(֓ ọ▀ )

ԁ ЧйАЕל
(WP)

UBEЕйТϮϱЖЧйАЕ
(PBT®)

χ ᶓ
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Strictly Confidential

92

ψʺ2016זּ ʺ ТϰУжІⱧỘזχЌϱ⁯О˔ЕЗ˔χSCGОАϾ˔ЅрϽּזּ
ᵓּזρẶ ᾆẕᵫ Ἰ Ϭ ὫΰʺЌϱτΣΜοЕйТϮϼЄдрṪ Ϭ Μθ
ṛ НϱϷЫІל χᵫ Ϭᵫ◐ʻ
ם ГІЕϬ αοʺЕйТϮϱЖЧйАЕχ ὓʺ Ṫ ʺ Щϱж˔
πχ Ộ ὯϬᶎ ʻ

ЕйТϮϱЖЧйАЕ

ЕйТϮϱЖЧйАЕχם ˢЌϱˣ
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2017 12

2024 1 1,000

2019

1 1

29 5

2019 4 5

7

4 5

1

3 2
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