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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 47 6 11 COP26@



2030

2030 2105 7
(2018
315 kWh 3% 7.30/()
2,810 kWh 26%  (31.2%
2,845 kWh 27%  (38.4% i
m A8
2,317 2,168 kWh 22 20% (6.2% .
m Ak
2,366 2,515 kWh 22 24% (16.99
( _______ /9 _______ m LNG
* 0 0,
10,650 kWh 100% (100/0) .Jﬁ¥j]
* 17%
9,808 kWh .ﬁl*
( *%
749 KkWh 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%
, 19 2030 CO2 2013 26%

4.6 % 2013 12.35 /
B 10 13 40%)
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COZ2

t-CO,/  LCA

2030 FE EDEEMD
e B ) B 20135 E (20055 %)
IRIILF—IEIRCO, 927 1,235 (1,219)
FE 3% BB P 401 429 (457)
X 75T D 1th B 168 279 (239)
R EE 50 122 201 (180)
Lk e 163 225 (240)
I)LF—En i P 73 101 (104)
2015.7
CcCO2 2030 308  t-CO2 (26%)

2030 62 t-CO2 (27.4%)




COZ2

2018 2020 3 30
=R 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
=ig 232 256 323 358 36.7
pSE i ] =
HEERSESHMIZE A
prrfammE | 0 | (L) 50 70
OEE -
s 20 >
=5 147 153 16.0 16.6 17.2
AEBEEE |
EHREER
RiaAdH 18.5 248
=ig 19.9 492 85.1 89.7 128.6
EIRE 7 kL
BiA#H 2834 09389
EiE 533 1315 | 2275 | 2398 3430
B E 7 t-C02
RiAdH 7025 2379
2030 2,379 t-CO,/ 2018 2,089 t-CO,/
|3 2089=2379 343.0 53.3
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HV

PHV
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2020 2030

2020 2030
20204F 20304F
PEEE 50~ 80% 30~ 50%
xR BEIE 20~ 50% 50~ 70%
INAT) BB E 20~ 30% 30~ 40%
ERBEEE Ao 20
IS5 A nqDyvramE| 12 T20% 20~ 30%
PREVEM B EhE ~ 1% ~ 3%
o) —F4—EILEEE ~5% 5~10%
2014 2014.11
2020 2030
20204 20304E
EkHE 80%LL E 60~ 70%
Rit{C EHEBHE 20%3k i 30~ 40%
INAATN) R EENE 10~ 15% 20~ 30%
ERBEEHE 7o oMo
IS5 A - DywrEmE| 2T 10% 10~ 20%
REIEMBE EE {Eal 1%
o)—Ta—EI)ILEEIE (Epal ~ 5%
2010 20104

2030
SOW 70%

11



2030

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%
2019 3 6,177 2018 437 EV/IPHV 1%
EV 10.6 0.2%) PHV:12.2 0.2% HV 883 13.5%
Y 650 10 2030 6,500
( 1/10
EV/PHV 23%
2030 10% 65 2030 EV/PHV
274 4.2% EVIPHV
EV/PHV 2018 1%( 4.4
2030 20% 130 2030 EV/PHV

828 12.7%) EV/PHV
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COZ2

A CO2 370g-CO,/kWh  2,320g-CO./L

A P6

A — 0.0521L/km = 19.2km/L)

A — (8,480km/ n )

EV (CO2 489-C0O2/km)

A (0.129kWh/km = 7. 75k m/ k Wh 0.158kWh/km

A (8,480km/ )

A—2030 22-24% 20-22%

HV< PHV (CO2 78q CO2/km)

A v 4 (0.0337L/km=  29.7kmi/L)

A vV 4 (8,480km/ n )

FCV (CO2 489-C0O2/km)

A vV 4 (7.87g/km= 0.127km/qg)

A v 4 (8,480km/ N ) EU 2025

A — CO2 (550g-CO,/Nm§3) 50g-CO2/km
(CO2 959-CO2/km@2021

A — (0.0437L/km= 23km/L)
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2030 CO,

2,089 1009

EV 85 A9

HV 832 409

PHV 50 29

FCV 17 19

984 AT7Y

642 31y

1,626 78Y

164 220
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2030 CO2

n HVQN PHV— - E10L <V
2,089 100
EvV 85 44
HY\ 832 40U
PHYV 50 2 U
FCV 17 1 21
084 A7 Y
642 31Y
289 14U
H\V 110 5%
PHY\Y 6 O 2%
406 19U
2,031 Q7Y
58 3

250 KL/ 150 KL/
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2030 CO2
2,089 1009
EV 256 129
HV 968 469
PHV 151 79
FCV 51 29
1,426 68
480 239
1,906 919
183 9Y
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2030 CO2

n HVN PHV— — 5 ~ E104 Y
2,089 1009
EvV 256 129
H\ o638 46U
PHY\ 151 VAL
FC\V/ 571 291
1,426 68 Y
480 23N
109 504
H\/ 65 3294
PHY\ 10 (@L%%
183 O o4
2,089 1009
@) (@1
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COZ2

Vv 2030 1

Vv HV PHV  E10
CG,

E10 HV PHV 2030
V CO, Co, 2030 COo,
LCA
2
CG,

CG,
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Cco,

D) @ ) @

EV 292,010 EV 282,221
PHV 399,023 PHV 261,456
FCV 325,630 FCV 277,423

34,748 35,577
HV 34,748 HV 35,577
PHV 34,748 PHV 35,577

HV PHV E10 347 356 It -CQO,
EV 282 292 t-CO, PHV 261 399 It-CQ, FCV

277 326 [t-CO,
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3.5 3.6

28.2 29.2

26.1 399
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(2018)

E10 ES5 E6 _
F14 6,100 kL 190 KL EU - £3.3 W20 RIFE
28%
‘ I
1%
" | E10
450 KL
\ E10 E20 E85
E13.5150 KL
N
E5140 kL
S E5 W10
E27.5 WE100 |/
3300 KL B
2018 1 1,200 kL

Biofuels Digest 2020 USDA
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2002 » »2008 »2009 »2010 » 2011 »2012 »2013 »2014 »2015 »2016 »  » > > >

P umo ¥ ®N AP Wi 2002.12 s 2006.3
U P mmO 2008.3
o P O 2008.10
o n s Pumo  — o 20082010
<4k 09 2009.8
. 2017 ETBE 83 KL/
2010.4 2014.3 50 KU/
Y7 ¢ Pemo¥ ® MO F o 2012.2-6
l‘J’ 8 2 PemOo v © 9
2013.2-7
2
2014.4 2017.3
w o O - T v
2015.7
o
2016.5

3
> 2018.4 2023.3 >




Vv ETBE

Vv E10 117 /L
Vv 695 /L

Vv ETBE 561 /L

Vv ETBE

Vv ETBE

E10 ETBE24 10%

120 /L

CG,

24



E10 ETBE

140
120

=
100
80
60
40

20

13.4

2.5

118.2 /L

ETBE24

ETBE

1145 /L
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co, 2017-2030 2,089 t-CO,/
E10
E10 co, 35 3.6 /t-CO,
EV PHV FCV co, 27.7
39.9 /t-CO,
10
E10
ETBE
ETBE  E10
co, E10
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2030

2014.11 2030 (
1. 3 kW 24 kKW (8 +21 KW
2. 33 kW 37 kW (1.1 + 4 KW
3. 10 kW 274 400 KW (27.4 40 +264 390 KW
46 KW 335 461 kW (7.3 10 +289 415 KW
1 (32 kWh) (220 310 kWh) (+188 278 Kkwh)
4. 2 kW 16 kW (8 +14 KW
5, 78 kW 124 kW (1.6 +46 kW
6. RPS 127 kW 127 kW
252 KW 602 728 kW (2.4 2.9 +349 475 KW
1 (177 kWh) (394 490 kWh) (+217 313 kWh)
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FIT (Feed In Tariff)

2012 7 1 FIT

(1)

)

41 kW 41 kW 31 kW 35 kW
27 kKW 27 kW 22 kW 27 kW
IRR ¢ 8% 4% 4% 4%
( /kwh ) 32 24 17 13
40 (3) Y
(5)
20
(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  8.26GW

2. FIT 2.36GW :0.74GW?
. 28%
3. 2030 7.28 GW
4. FIT 2.31GW ( GW
( 1.31GW FIT
5. 2030 FIT . 4.97GW

6. FIT . 47%
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2018 FIT
2018

2018 10MW

2018 200MW 2019 120MW)
2020 120MW) 1,920kw1  18.5 /kWh

FSCPEFEM/ CoC  JIASC  RSBGGL
GHG
2019
4.
2021 FIT 4
2024 11 FIT (20

5.202 FIP Feed In Premium)
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4 2015 12

COP21
t Stranded Asset
1.EU COP21
2025 (Drax 660MWX310070 )
. 58%) 2016
t 6
2017 11 COP23 PoweringPost
Coal Alliancé 28 8
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2030

SMBC MUFG

USC

48GW

WG

26% 2018
COP

SW11

5.2%

IGCC CO2
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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 /CO2t

CO2
800gCO2/kWh
380gCO2/kWh

)



CO2

CO2

CCS

2050

CO2

CCUS

(LNG 1.6
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1.

2016 5 24

40
36 kw

m3

2/3[2,500 ha]

2030

50 ha

2025
8 m3
335 461 kW
60 m3[ 34 m3]
250 |

1.8 m3

3cal% bw.%)

Torrefied Pellet

and/or
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Quantity(t)

1,800,000
1,600,000
1,400,000
1,200,000
1,000,000
800,000
600,000
400,000

200,000

71,981

2012

24721 4287

506,353

346,855
232,425
83,769 96,745 I
.

2013 2014 2015 2016 2017 2018

o Quantity(t) =—@==Price( ¥ /t)

20,095
053,542

1,614,000

2019

30,000

25,000

20,000

15,000

10,000

5,000

39

Price( /)
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(2019)

Canada
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Source KBLT



2023
Unit: thousandMT

| ’ "_‘_ p .
v -
Russia : - .
e —ta L Ny
p e ,
= ~_ P b’: |
Y | . ) Canada B.C.
| _ Chlna v ':. Japan
_ ‘-' (2018) (2020> (2022) (2023 -)
Thailand - 5=
Vietham 000
# ‘ 4,000 -
I @ . . +alpha U.S.A.
4,000 . -~
. g + Balance
.1
~ Malaysia : :
5\ g Indonesm
r ;-;-'_I - - -
.-Ir- @: - F p = » -
o= — ' Australia - . i
; Source KBLT




2,015GW
96GW (4.8%)

GW

2019 1

2018
43



7T

R 4t 2% "
3% IEA 203
Hhr5
3%
% T
4%
AS55 __,.--
4%
T_z?—'?
14 -"F- 'J A _ kA
7 17%
EU 7

iR %0: 20345

R"'J'I—T >
10% pE eV WA



9/ | {

BECC®io-Energy with Carbon Capture andSorage)
2014 3 IPCC 5

CO2
CO2

2050 IPCC

CCS CO2
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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
714GW 7.6GW
10% 20%
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Torrefaction

§ A

. 0.3]0.1

v
| Torrefaction Torrefied
| Biomass
v 1 200 3003 0.7

> >
1 0.9
10 30

0.9
MI kg 1 1.3
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Torrefied Pellet
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—
—

UP (3%t 30%

1.5
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Torrefaction (
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Torrefaction (

JCM
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Torrefied Pellet

1. Torrefied Pellets

Torrefied Materials Torrefied Pellets

o
-

2.
T f > PR g D R S
Lo = Le B0 s [ J=] # CI=E Lo B0
~ N ~ ~ ~ ~
1 min 2 min 3 min 4 min 5 min
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Torrefied Pellet (

( ) Torrefied Pellet
() 35% 10% 3%
10.5 15.6 19.9
LHV (MJ/kg) 67%) (100%) (128%)
(kg/ ) 475 650 750
5.0 10.1 14.9
(GJ/ )
) (50 ) 100 150

ECN &




INTERNATIONAL BIOMASS
IBTC network -\li- TORREFACTION COUNCIL
Combining efforts where advantageous 215 GANETNORCOR.

24 Members in Europe, Caﬁa@a and US ]
Y

- — . e

www.ibtc.bioenergyeurope.org
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IBTC 24

IBTC Full Members

AIREX  Bascreon OIKAHL () CEG s

TORR COAL

CPL (7)) Bioendev GfsSi [Tl NextFuel

INDUSTRIES

Arfgna Fuels

— POLYTEC oY
CNGIC |C s Biomass Energy 727 YILKINS
— 1-{44‘A‘)~}.\.Y
Lab T A4 N Y
4 AAA%

IBTC Developing and Associated Members
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location  Stetus

A A

Austria

Croatia

Estonia

Finland

ireland

Portugal

Russia

Project in
Operation
Project in
Operation

Project in
permitting
phase

Project Under

Project in final
negotiation
Projectin

Projectin
Operation
Projectin
Operation (not
yet at full
capacity)
Project Under

Projectin
Operation
Project n
permitting
phase

Since 2016

Q4 2020

2020

Q4 2021

powder 30.000 tons/year
pelets 150 kg /hour

4 500 tonnes/year
1.000 kW slecrricity

157.000 tonnes/year
60.000 tonnes/year
3.000 tonnes/year
10.500 tonnes/fyear
120000 tonnes Black
Pellets

80.000 tonnes White

Pellets
100.000 tonnes

30.000 tonnes/year

2 x 40.000 metric
tonnes/year

8.000tonnes/year 2223

21 GJ NCV Dry
22-23 Mifkg
Css 90-98%
n.a.

18-22 Mifxg

226
21 GJ NCV Dry

21-25 Mi/kg

“'Bnqoetu 70mm aameter

Powder (full production)
Pellets (only for test

purposes)
Charcoal 15S0mm

Peilet

Briquette 70mm diameter
Charcoal 150mm

na.

Pellet

Woodchips
Pellet

Pellet

89



Canada
(Qx)

Thailand

Ethiopia

Operation
Project in
Operation
Projectin
permatting
phase
Project in
Operation
Projectin
Operation
Project Under

Project Under
CONSTruction
Project in final

Projectn
developments
Project in final
negotiation

01 2021

2016
2012

2022

2017
2019

Q3 2021
na,

Q1 2021
Q3 2020

2023

Name capacity
IOOM_to.mles

15.000 tonnes

75.000 tonnes/year
400.000 tonnes/year

16.000 tonnes/fyear
90.000 tonnes/year
125.000 tonnes/year
100,000 tonnes/year
£0.000 tonnes

15.000 tonnes

60.000 tonnes/year

Intended NCY
21 Mi/kg

21 Mi/kg

25-50 GI/MT
25 - 30 GJ/MT

19 Mi/kg
21-22,5 Mijkg
30 Mi/kg

na,

21 Mi/kg

206G)
22-23 Mifxg

Product form factor
Pellet

Pellet
Pellet

Pellet

Pellet, briquerte
Peliet, bnquette

Pellet, briquette

softwood TorrB® torrefied

biomass briquette
Pellet, briquerte

Pellet

Briquette 70mm diameter
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Black Pellet
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ABTC

A
A CO2 10 TP
A IPP
JCM
A
ECt €
JCOAL EAJ)
TP IBTC(International
BiomasslorrefactionCouncil
/
[ StrandedAsset
CO2 ]
JCM TP /
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Torrefled Pellet

57 sl

Torretied Pellet

Pellet

S -3/ Cellulosic Ethanol

BDF

BTL
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2017 12

2019 4 5

4 5

2024 1 1,000
2019
1
29 3}
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JCM

2019.08

(Joint Crediting Mechanism (JCM))
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