$ % &
Lo
FC(
| | '(
!
| ( 1 i
! #
(( ! \ |
0( |
* $ |
+ $ :
+# -
!
+ #
#
# I+ & $ t#
# 2
("
3
#
%4
"2
!
$ #
!
!
%$ 2 5
#
! 6
" ! 7
[ #




# 238 # 5 # B,B
$ % % !
' < v % "
& 0
% * 4+ ;-
! b,
1 # # # & ? %
98 ro<oo 101 !
0, 0, +
S ‘ $ 21 ;’ o 8%
! $ ! 2%"$ & 2% :
! ! # # 1
7& : 9% "%
?%
1 #
! %4 1
" & I 2%
3 #u !
# ! b
% & "< $ & ! !
1 # $ = @3 A "
<=21> 5 2 |
5 =29%>" lo#
2 # 2% < T
< ' ]
+ "8 "
: # ! ! +
5 ! <
?2%" $ $ ! ?%
! < " +
$ $ !
| Lo # &B o ! (
% 2% - 1 ,
" ! &B *
1
$3%&$
NoE
2007-08
1. Biofuels for Cross-cutting 2. RES-E
transport activities strategy area
strategy area
ECN
s N I s N
1.1 Sugar EtOH 3. Integration 3. Environmental 5. Agroenergy 6. SEA 2.1 Fluidized bed
INRA VTT Bookkeeping, JR EC BREC AU - co-firing
IR VTT
N\ Y, N\ Y,
AT TSR (" 21 cratany o ) %% QNE G )
1.2 Wood EtOH 3.1 Strategy & ( 41ETS ( 510SCAR ) 2.2 SNG from
JR Policy JR INRA & biomass
| | HIEE | | EC BREC m ECN
~— — - g J -
12 ) 7 -
13 3.2 Bioenergy (2 Times, (5.2 LCAEnergy )
Sustainability Industrial Bioenergy 4in crops
m VTT Innovation Mgt | Europe, VTT o INRA
\ y, \ VT J \ \ y,
to# $$%&S$' ( 1 &) ( &
+ , - . - ! / # -)



2+ 8"
$ @$$A G 51
9 5" 8# "
+ |
# # +
| |
)
+
!
+ ]
1 ]
$ ! #
!
I #
!
1$& JKL =A
> 1$& J 00
:$ >" # .

0,4 $$% $55+# +



%
-0 ./0
1 *#

@$$
##
!

?

5

%
/
M N)

$ 2E&O %BO2 +5

!

#

= > 2E&O %BO

2E&O %BO% &

@$%$3 ! #
% # #o #
# #
| 1o
# # "
#
2 % #
| # #oo
- #
. % 2E&O %BO !
! 9: 2E&O %BO
# . % 2E&O %BO
# 8
19 "
!
-2
$ ? !' 222 5 %
S + 5 1 2E
. . +EC
. <= 2E+EC>"
7. 222 C *
2E&O %BO M 9: 2E4EC
! <! !
| o
! $
5 B \
& & "
1 o+ # $ 222
"$
|
g
# # -
#
I o9& 7
B +
B
#
!
#1
! "$
1 #
#
“ .
7. 22
o e
+ o+ 222
g



# % < "2& (2

A
2 $2 # >< 2 @3$$ !
% + "
3
" $ "
B |
'L A !
Lo 2# @3$$ 24
$ 3 I 6
# |
!
$ ! ] $ #
!
!
(
Io# 2 5
$
2
2
- !
24
# A
# #
M
#
c!
!
+
9 2 !
_ " &
! #:(1 < 0= > & 3
! 0 > (7 )
G 2 | |
#
9 "1l !
! #
broo# 1# LP
2 | "
23
# 1 %" 3 !
# 9|
# # 5 2 3
# (+ Q # o
| " g
2 # # 3
A 2 ! # #
1J I * 5 1 2
L "$ 5
M K M
12 "2 8 !
2

$ES+# +



- J0 - 1

$ 6
1 #
5 ]
"1
1 |
!
!
"$ !
#
#
$ %4 I 1 # 1
# ! * * )
#
# " 1
# 1 | |
%
' "2
) ]
# # !
l “0/0
! . P 2 # R &
# 1 ,# %
## !# ' # & 3 3
#
#
$ Ly
#
% ! ,
| | )
A # ! 1 #
# ! # !
| I o# !
"1
|
!
YA
!
#
$
#
"$
#
1 ]
!
2 @ AS7
? '@ 8 !"Q
1 * # 1
I ( * )



" %2$
%
% $
# % +

"&H#
%
- =2%1> A
!

0,4 $$%

%
%

#

E
2 (L 2%1

%B2U 5 "

=8% >"

| "2 %1

#
| |
=>
!
= >
|
|
(
2
(¢
# !
# !
I # !
!
!
$
!
= # |
# 1 "> #
# #
|
A &0
$ES+# +

18

?2 % 12%1



3 *&
! !
# 1 i ! *
$ !
1 “ s
+. "
# A3 (1!
" 1 " %
# ! . “ @$$3 # !
" # * ! !
|
@s$$ # v
P # $
| 7V @%$
; "7 8# "

= & !
% _ # 1 #
B+
A +
& ! # !
= ,+> #
! . $ + 1 #
# " [N (I ((
b " " $
[ #
=OH'( >
# "$
# #
!
,+
" + g
/ 15%#
0 #
(o
&# | # &
# ! (
! # & #
# 1"1 | .((.()I/(P
"1 roos
# | X
) ! ) (!
“o o $ 5 1
# ) (L(P
" g ) (P
" * # 85
15¢# y ! : c

0,4 $$% - '



, % 50

=

[ Peat

3 Drying or condensing flue
gases of wood residues

[ Traditional agrobiomass for
liquid biomass (cereals)

[ Energy crops from fields

[ Tradiotional agrobiomass
[ Recycled bioamss based fuels
[ Wood for heating

3 Forest chips from thinnings

3 Forest chips from regenaration
fellings

%
# %
- 40
# 9 <
. ; g w
# |
! ! 20
F(H( 10
Preee
0
21
!
! !
- !
"+ H
11 H !
1 - # 1
" $
$ |

Business as usual
present price level on
fossil fuels, emission

allowance 20 €/ton

Accelerated measures
or higher price level
on fossil fuels

L

$ES+# +

$C&$S # &

& " s#"



- JJ0 - *> 1

& 9% % + # 1 A
% # % 2C 1 ! ! E
% # = # | 1 0(( # ##
#
/ +, < # | .((Ou
% %) % $ = # 1 # $ #
$ 21 | %= "$ ! E , !
+ ECB1 # # E
" |
# $ &1.,1 , J
"1
# 1 C %!
# & E& " 18"
E | - # " "
I &B=& 1 &B "
B s
2 (=
20 ! &B
|
o
"&! - #
= & # "o#
A2 A , 3
BX > | 1"$
I &B E
’ , J"
$ #
# "E
#
_— # &1,1

%

% A &*+ %B $ &*+ %B 22
% % + 1 *# " HA % 2
$ +&% WL * H& 2
. "o
! ?2 C *
5 #
| 2
!
! # "
%4 2t
! 9
D! ++# - #
1 G o
G 1 #1
G # G &+ %B 22  # &+ %B 3
G ! G
# I < 2
G
\ ! ! ?
L ! $
- # "l g "
. " P
$ES+# +



$ % =
% ;% A=
%! % 5Gl6 #
+
% AS73 2 $
$ $
# ,
9
!
"$
A Q 7
#
I 9
= | Y >
| |
!
#!
!
"$
o
(P !
2#

Lignocellulosic biomass
{Straw, Hay, Wood)

Fast-Pyralysis

Cake, Qil Gas

Biolig®| Slurry

L

Gasification

as purification

Syngas
¥

Synthesis

!

Fuel f Chemicals
icentralized)

#> <E #

100
X
£ 80
S O Gas
§ 60 0O Water
£ .
5 40 | | Oil
e O Coke
w20
0
Rape 500°C Rape 450°C Raperesidue Rice husk  Stitetspe
&
$$F G H 7:$F
[ "1
P #
"2
#
"$ !
! !
|
$ ! I # ’
(P AS7 #
1o 11Q
# B
$ ! 1 s AS7
! ! 8 I"Q"

Lignocellulosic biomass
{Wood, Biogenic SRF)

Rape / Rape residues

IntermediatePyrolysis

Coke

¥ ¥y

FPower f Heat / Ashes
icentralized / decentralized)

Coke oil, Gas

Saatstrom®

h

Sas/Oil purific.

Diesel Sas
engine turhine

L J L )

FPower / Heat
idecentralized)

$ES+# +

cC



v (
! 2 "
122 1 *#
31 4 % B
FE(( JI$ *7
(I @%$$ A 9231 ' '(3))0
92)0'(/" 3 9233 ' '(3)LO(
92) 0°(/" I((( weyooogom

. gy

o %
0 # 61"#17
0 /5 #

! % 1C
10((B Q 1 ? 1L
9zJ))LOoL)) +C(0) Q
92J)) L O/L )( 9230" (")
5" Q8 " g1 "

#

& 61&7
% 1 < & #
+E" .- B<&#T
| SB+ . .
$ +] C
92) "J LJLO 2061000 [ . A
97) "J L 030/ 92)))"0/ (I
# 8" g " "
8 5 3
% 68937 % >
0: 1 H%
2 $ H
# 8 8 /=1 >
+E )LI( (
L7 B L oes
9 ZIK 13/ 0" J)I 5
" ZIK 13/ 0" 3))) _
2 '@ 8 I"Q % B
JI$ *7
)(<$< ( < 9231 ' ()0
6<<< 7 ?#%!JJ S(J )LO(
2 "0
$ J
+ET KL
"(C &
9ZILIL™ ("
"5 8

0,4 $$%



