GA-W
embloux

! w#

"# #S # 1% 1&% '#&( 'Y(&

$# Sl (SH#S S S

1'% $I')($+ " #S ) S #E (B+ + | #$
@

VT

( $'#& (1(& 1$!
He ( SHSUHS 11( S
( 1+ (" 203

S4/5/ 1" 6 1"

) (&&MLH 1+ S+ 1( #) % #1$ 1y 70/

18




# 90§

HE& 1&L# 9 S I

1&$ H&( 1N(& ; <9-11($ .49

1#3% "(#$1 *#+1+ #3 # +&"I$ # & $%i#+

L OHS &H& (#SH 1 1# #1$
+&"$"0S ) HOHS: | #$1( 9%

%

1, 1$19%#

@>#H#HSHS (" 1181 ( !

TH( HE&H#IHHS # +&M$ 1 # ]
-0 9rM# !l % I'( $## - 1.00
ISH( #5% "(#S % # +&"$ "0S
&$1$ % # 1# 1"# #$#$  ##$
I +4#$ % & #"9% & $+&#$' 1 &I+#%'9
Y

S H 1%
284 823
S+ &l
%t #
% 1, #&H) ($+=



#OH#H HSH

# % &
W+ "4#3(# $
$ (+? 12==: #1311 (+! '=
$ 1

% ' ( )* (

#o+$,8 () (



$ 110 %)) &S # #$( 1% " (M
(1 (% (! &S##S % 5 I'#$?
PG ($+ 1o 1 (! (1 #
T1S##HH | IHS #&O ('S |
I$17) 1 ($+ IS, 1S

(0 "@S+((1(+ $( (! &

(1 & 1&I1+ % #$ M#S( "+ #H$
AHS &S ) 11 (1S (1) %
($ '#$ 15 +(( 1 FEG ( (%
(&& +#$')

$ @9 ! "# '#$ 1+ .82 A #"( %
($ '#$55B A | ( 'I$ & #&#)

1+&#$#$ ($+ :( 230/ #$./@ .@D
&$ "L#$9 ($+ 23/8 #$ ( $#( 35D

IS1) HEHS ) HSHH&(! | L % 1$1(, ! I

#$ ( SH(1111$1+284 A% ! (")

S1 1 () N @i $ 1
HEHL 1+ S 1 #1 ($ &S %1

G H#S&IHS ("$ % * ($+ ,#! 1 #S
+09 ! (U 1 +&#$&LEH) #S
$11 )Y

#S %HSS&H( 11 &I (I H&H#I+ %
%& $'US&! HUWH&(! ) I"

Lo# (#$ V(S HS(HH#) &H#VH( #
( $#O# (1+) ! 11# 1&((#$

B+ (S 19(HE ! ($+ % !
C$# (A1 ( 1("$ % #"( 1
&"U(# S # 1&S) S+ | "M I'#
1+&#$ LISH %" (#& | ($+ % ! )
%& ! $ 15 H(#S %H# #"( (!

rES (1 #'1 S HL (S (S % #Y
111

HS HSE (S #( ) & )1
(1) 1+&#S #1$1) %" W )1 +&
1%# (! (LHH#S % () 1&$"#& &S

S (S HEC B (2 (18
K& H# O# (HSOH# # ) 1% #1!

# &S ) +SIFL1%I(,) ( %+ ( 9
1o+ ) IHS L ISHAEEH % &
LHTMS I+ 12 (1SS ()

#'1 = 161 & ( H%HI+ ) HHS % : +9

U H& #U(NHS )M 1+ M9

% #+ #(

&S+ -1H" % " ( $#()
Lorg I#$9 1 (S
o (C(+( (% %

O HSIH+ 1ISHHAH) % (#(

1 oh 1 ($+ ISE( IS
I>1$ ) +((111$ 1+ #$ #
Lo S ($+ !
(9 N (I11$1+

I$1) 1119 ($+ !
#UCC oIl !
% (1 #E($+!1& #&H#)
@ "t #S(, !

%8@ A (% " ISl !

I % :#& ') 1 #
D o# 1 IHHSH( 1& 1!
(+ #5 11( %L )Y

g L Al

Lo r#$9 # ( LI&H(

HE&HF |, % (S ($+
" % E= 1& (!

(L#9$ . % ($+ ($+
+&IFHS IH"# K1) L HS
$ (0 = #Y
LM% THES 119

"1 ISH( M 119,
% “(1H( ($+ 1S

+& o+l ( (!
' o+ #$+ ) 1%
16 #$*!
() $ (#(!

NS (A TSH ) I'<

(9 ( M#S$( M (#$ |
()" 116(& & I#
HUCOIB) (o
) ($$() ! (G %
DL HD & (H%HI+ ) L



(&




&GS : 1+1M$ ($+ +# & (#"]

$ 1&#+ ## & +

B#AIHGS &S )L (HISHS L %("
(& #4# #1

(% ! -#1$1) (GO &$) !
" S H# 1 % 1&$ H&( (& ($+
(& 1$ 1% W 11

T&S$IS % # 11 :('('+ ' #HS
$ SI&!(#) 1%1& | 1HSHS % | -#!
% -1 (S 1 #&)"(G! %l+ ( ($+ '#S( 1M

1% | -#I$1") (G O/

1 : + #G!  ($G
($ '#& (

IS# H1( 1 +) ($+ +!
$IY) "LIMSHS NSO



('% $'$

Distribution List 00000000000000000000000000000000000000000000000000

Abstract 000000000000000000000000000000000000000000000000000 000

Acknowledgement and disclaimers ~ 00000000000000000000000000000000000 1

Table of Contents 000000000000000000000000000000000000000000000000 1

List of Figures 0000000000000000000000000000000000000000000000000 1

List of Tables 0000000000000000000000000000000000000000000000000 2

Chapter 1 General introduction  00000000000000000000000000000000000 3

1.1 The Belgian fuel mix
1.2 CO;, reduction requirements

1.3 Renewable energy and biomass energy in the Belgian fuel mix
1.3.1 Belgian energy balance HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH @
1.3.2 Flemish energy balance HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHS
133 Walloon energy balance HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH2@
134 Green electricity summary table (Flanders + Wallonia)HHHHHHHHHHHHHHHHHHHS/

Chapter 2 POLICY 0000000000000000000000000000000000000000000 43

21 General overview
2.2 Responsibilities within the Belgian energy sector

2.3 Responsibilities within the Belgian electricity sector
2.3.1 VREG - the Flemish electricity & gas regulator HHHHHHHHHHHHHHHHHHHHHHHHS50
2.3.2 CWaPE - the Walloon electricity & gas regulator HHHHHHHHHHHHHHHHHHHHHHS50

2.4 Non-governmental-organisations and research institutes

2.5 Financial support schemes
251 For the production of energy crops HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH54
25.2 For the production of biofuelsHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH54
253 For the production of green electricity (green certificate systems) HHHHHHHHHHH53
254 For environmental friendly investments HHHHHHHHHHHHHHHHHHHHHHHHHHHHHO04
255 Demonstration support for new innovative energy technologies HHHHHHHHHHHHHO04
2.5.6 Tax measures for energy saving investments in a residential dwelling HHHHHHHHO04
2.5.7 Fiscal deductionHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHO@

2.6 Acceptance criteria for biomass in the certification systems
2.6.1 Flemish regionHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHO@
2.6.2 Walloon region HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHOB

2.7 Sustainability criteria
2.7.1 Flemish regionHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHOB



('% $'3$

2.7.2 walloon region HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 08
2.7.3 Biofuels HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 4
2.7.4 The supplier declaration of GDF-SUEZ / ElectrabelHHHHHHHHHHHHHHHHHHHHH 4/

Chapter 3 biomass resources  00000000000000000000000000000000000 5

3.1 Overview land use

3.2 Agriculture
3.2.1 Belgium HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHAHHHH 4
3.2.2 Flemish region HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 44

3.3 Forestry
331 Belgiym HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHBHHHH 4
3.3.2 Flemish region HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 4@
3.3.3 walloon region HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 4B

3.4 Waste
341 Flemish reg¢ion HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 3.

Chapter 4 current and expected future energy use of biomass 00000000000000 67

Chapter 5 current biomass users  000000000000000000000000000000000 68

5.1 Overview

5.2 Biomass use in new industries
5.2.1 General overview HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH @/
5.2.2 Development potential of bioenergy for main industrial sectors HHHHHHHHHHHHH @.

Chapter 6 biomass prices 00000000000000000000000000000000000000 75

6.1 Electricity prices
6.2 Fuel prices

6.3 Fuel and energy taxation
Chapter 7 biomass import & export  0000000000000000000000000000000 78

7.1 Flemish region
7.1.1 Biomass export HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH B/
7.1.2 Biomass import HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH B.

7.2 Walloon region

7.3 Belgium
Chapter 8 barriers & opportunities for international bio-ener gy trade 0000000000 95
Chapter 9 discussion & conclusion of current developments 000000000000000 97

List of literature  000000000000000000000000000000000000000000000000 98

Annexes 000000000000000000000000000000000000000000000000000 00 8:



# % # !

& %

Figure 1: Breakdown of final energy consumption by sector & source (source: http://www.iea.org/) O
Figure 2: Evolution of TPES (source: http://www.iea.or¢/) HHHHHHHHHHHHHHHHHHHHHHHHHHHHO
Figure 3: Share of energy sources for electricity production (source: hardcopy 2007, DGTREN EU

energy & transport in figures, statistical pocketbook) HHHHHHHHHHHHHHHHHHHHHHHHHHHHA4
Figure 4: Evolution of electricity generation by source (source: http://www.iea.org/)HHHHHHHHHHH4
Figure 5: Comparison of 2010 projections reported in 2006, 2007 and 2008 (Source:

http://www.eea.europa.eu/themes/climate/ghg-country-profiles/extended-country-

profiles/belgium.pdf\HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHS3
Figure 6: Gross inland energy from biomass consumption in Belgium 2003 (total 1 023 ktoe (source

: ICEDD, 2005) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHBHHH
Figure 7: Renewable electricity market in Belgium in 2004 (source IEA 2004) HHHHHHHHHHHHHHB
Figure 8: Renewable energy production for the energy vectors: electricity, heat & biofuels (source:

Sustainable energy inventory Flanders 2007, viTrO) HHHHHHHHHHHHHHHHHHHHHHHHHHHHS
Figure 9: Evolution of the green electricity production in Flanders since 1994 in GWhe (source:

www.energiesparen.be) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH2/
Figure 10: Green electricity production in Flanders 2007 in GWhe and % (source: Sustainable

energy inventory Flanders 2007 , viTO) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH22
Figure 11: Green electricity production and green electricity targets HHHHHHHHHHHHHHHHHHHH2.
Figure 12: Prognosis green heating production (1J) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH25
Figure 13: Business-as-usual scenario for the introduction of biofuels in the Flemish region (source:

vITo-study) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHBRGH
Figure 14: Pro-scenario for the introduction of biofuels in the Flemish region (source: VITO-study 20
Figure 15: Cumulated increase of pellet stoves and boilers in the residential sector HHHHHHHHHH 24
Figure 16: Cumulated increase of pellet boilers in the tertiary sector HHHHHHHHHHHHHHHHHHHH23
Figure 17: Cumulated increase of pellet boilers in the industry and agricultural sector HHHHHHHH?23
Figure 18: Biomass (co-)combusted in Flemish incineration plants accepting bio-waste from third

parties (in tons, 2008 HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH23
Figure 19: Evolution of renewable energy in final consumption in Wallonia : electricity (electricité),

heat (chaleur), liquid biofuel (biocarburant) from 1996 to 2007 (source : ICEDD, 2008) HHHH2B
Figure 20: Primary energy sources in Wallonia (except biomass) : geothermal (Géoth), heat pump

(PAC), solar (Solaire), wind (Eolien), hydro (Hydro) from 1990 to 2007 (source : ICEDD, 2008)

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH28
Figure 21: Primary energy sources in Wallonia (biomass) : organic household refuse (Incinération

déchets org.), fire wood (Bois de chauffage), solid biomass (Autre biomasse solide),

substitution fuel (Combustibles de substitution), biogas (Biogaz), liquid biofuels (Biocarburants)

from 1990 to 2007 (source : ICEDD, 2008)HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH28
Figure 22: Green electricity production from RES in Wallonia : hydro (Energie hydroélectrique),

forest by-products (Sous-produits végétaux), organic household refuse (Incinération de

déchets ménagers org.), biogas (Biogaz), wind (Energie éolienne) from 1990 to 2007 (source :

ICeEDD, 2008) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHAHHH
Figure 23: Electricity from renewables : noted evolution (ER réalité) and envisaged evolution (ER

PMDE) from 1998 to 2010 (source : ICEDD, 2008) HHHHHHHHHHHHHHHHHHHHHHHHHHHH.2
Figure 24: Green heat production from RES in Wallonia : substitution fuel (Combustible

substitution), fire wood (Bois de chauffage), animal and vegetatable by-products (Sous-

produits végétaux et animaux), biogas + liquid biofuels (Biogaz + biocarburants), total except

biomass (Total hors biomasse) from 1990 to 2007 (source : ICEDD, 2008) HHHHHHHHHHHH..
Figure 25: Heat from renewables : noted evolution (ER réalité) and envisaged evolution (ER PMDE)

from 2000 to 2010 (source : ICEDD, 2008) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH.5
Figure 26: Pellet production capacity in Wallonia (2005 — 2008) (source : ValBiom) HHHHHHHHH.O
Figure 27: Types of pellet market in Wallonia (2007) (source : ValBiom) HHHHHHHHHHHHHHHHH .4
Figure 28: Per capita use of pellets as fuel for residential heating (2005 — 2007) (source : ValBiom

and Walloon Energy service) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH.3



# % #' !

Figure 29: Sales of pellet stoves in Wallonia (estimation, 2005 — 2007) (source: ValBiom and

Walloon Energy service) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH .@
Figure 30: Pellet devices in use in Wallonia (2004 — 2007) (source: ValBiom and Walloon Energy

servicey HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH .B
Figure 31: Pellet and heating oil prices in Wallonia (October 2007 — June 2009) (pellets : bulk

delivery, fuel oil : min 2000 I) (source : ValBiom and http://mineco.fgov.be) HHHHHHHHHHH .8
Figure 32: Price advantage pellets versus fuel oil in Wallonia (October 2007 — June 2009) (source :

valiom) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHEB
Figure 33: Green electricity certificate system Flemish region (source:

http://www.vreg.be/nl/06_sector/04_groenestroomproducenten/01_systeem.asp) HHHHHHH 5B
Figure 34: Yearly obligation of green electricity percentage for suppliers (GSC verplichting; green

electricity obligation) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 5B
Figure 35: Average price of a green electricity certificate (green: average certificate price without

guaranty of origin, blue: average certificate price with guaranty of origin) (source: www.vreg.be)

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 0/

Figure 36: CHP quotum obligation HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 0/
Figure 37: Average price of a CHP certificate (source: www.vreg.be) HHHHHHHHHHHHHHHHHHH 02
Figure 38: Green electricity certificate system Walloon region (source: CWaPE) HHHHHHHHHHH 05
Figure 39: GDF-SUEZ / Electrabel certificate for imported biomass (source: Laborelec) HHHHHH 42
Figure 40: Independent inspections of the wood pellets supply chain operated by SGS (source:

Laborelec) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHEH
Figure 41: Functional parts of supply chain (source: Laborelec)y HHHHHHHHHHHHHHHHHHHHHHH 4.
Figure 42: Overview of energy crops 2006 (Source; Agricultural administration) HHHHHHHHHHHH 43
Figure 43: Share of forest in percentage of the total land surface (source:

http://aps.vlaanderen.be/statistiek/nieuws/milieu/2004-05_bos.htm) HHHHHHHHHHHHHHHHH 4@
Figure 44: Forest division by surface HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 4@
Figure 45: Forestry statistics (top: division by type (deciduous, coniferous, mixed), bottom-left

(deciduous), bottom-right (coniferous)HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 4B
Figure 46: Afforested rate for natural regions (source: MRW-DGRNE-DNF) HHHHHHHHHHHHHH 48
Figure 47: Annual volume increment and annual volume fellings (MRW-DGRNE-DNF) HHHHHH 48
Figure 48: Self-supply potential for wood production and by-products in Belgium (source: United

Nations Economic Commission for Europe) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 3/
Figure 49: Total carbon stock in forest ecosystems (source: Laitat et al., 2004) HHHHHHHHHHHH 32
Figure 50: Estimated annual biomass resources in Wallonia 2000 (total potential 18.7 PJ, total

available 9.1 PJ) [Source : Marchal et al. 2003] HHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 32
Figure 51: Selective collected green waste (ton) (source: Biomass inventory 2006-2007 OVAM)H 3.
Figure 52: Electricity prices (taxes included) (source: Statistical pocketbook, EU energy & transport

figures, bTREN)HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHEMHHHH @
Figure 53: Fuel prices (taxes included) (sources: : Statistical pocketbook, EU energy & transport

figures, DGTREN, IEA country report Belgium 2006, various internet sources (specific for

firewood)) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHKEBB
Figure 54: Energy prices for heating in households (source:

http://www.statbel.fgov.be/figures/d64_nl.asp#1bisy HHHHHHHHHHHHHHHHHHHHHHHHHHH @ @
Figure 55: Resources needed and resources available for the production of bio-energy in the 3

energy vectors (vITO study) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH @8



# % (!

& &

Table 1: Key indicators for Belgium (source: http://www.iea.or¢/) HHHHHHHHHHHHHHHHHHHHHHH.
Table 2: Energy statistics for Belgium, 2007 (source: http://ec.europa.eu/) HHHHHHHHHHHHHHHHHS5
Table 3: Final energy use by energy source (source: http://mineco.fgov.be/energy/home_en.htm)H@
Table 4: Net installed green electric power in the Flemish RegionHHHHHHHHHHHHHHHHHHHHHH22
Table 5: Heat production from biomass (Flemish region HHHHHHHHHHHHHHHHHHHHHHHHHHHH2.
Table 6: Capacity of major pellet producers in Belgium 2009 (source: VITO 2009 & Bio-energy

pelletsmap): HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRIEH
Table 7: Main pellets factories in Wallonia (situation July 2009) (source: ValBiom)HHHHHHHHHHH.O
Table 8: Green electricity summary table for the Flemish & Walloon region (source: Flanders:

VREG & Wallonia: c wAPE)HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHS/
Table 9: Progress towards the Kyoto targets HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH52
Table 10: Division of energy policies responsibilities HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHS.
Table 11: Electricity market roles and responsibilities of the Federal and Regional regulators (IEA,

2006) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHS55
Table 12: The 3 Belgian green certificates systems resp. for Flanders, Brussels and Wallonia

(source: cogensud) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH5@
Table 13: Green electricity obligation for Walloon electricity suppliers: HHHHHHHHHHHHHHHHHHO5
Table 14: Reference specific CO, emission factors in Wallonia (kg CO,/MWhp of primary energy)

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHOO
Table 15: Absolute data of total area and areas of interest for biomass production (source:

http://www.statbel.fgov.be/) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHA40
Table 16: Relative data of total area and areas of interest for biomass production (source:

http://www.statbel.fgov.be/) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHA40
Table 17: Estimated annual available biomass resources in Belgium (source: IEA report 2006)HH44
Table 18: Agricultural land-use per region (http://www.statbel.fgov.be/) HHHHHHHHHHHHHHHHHH44
Table 19: Installed electric power for waste stream incineration (source: Biomass inventory 2006-

2007, ovaM) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHBSHH
Table 20: Installed electric power for waste stream incineration (source: Biomass inventory 2006-

2007, ovaM) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHBMHH
Table 21: Wood waste resources (source: Biomass inventory 2006-2007, OVAM)HHHHHHHHHHH 30
Table 22: energetic valorisation of sludge (source: Biomass inventory 2006-2007, OVAM) HHHHH34
Table 23: Use of biomass in Belgian thermal power plants HHHHHHHHHHHHHHHHHHHHHHHHHH38
Table 24:NACE codes and description of selected Belgian industries HHHHHHHHHHHHHHHHHHH @2
Table 25: Primary energy use and renewable energy contribution in selected industrial sectors in

2006 HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH@.
Table 26: Indicative prices for wood and wood waste (source; Biomass inventory 2006-2007 OVAM)

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH @ @
Table 27: Taxation of energy products HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH @B
Table 28: Export of sludge for biogas production (amounts in kg) (source: OVAM biomass inventory

2006-2007) (jaartal: year, hoeveelheid: quantity) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHB2
Table 29: Export of animal waste for green electricity production (source: OVAM biomass inventory

2006-2007 ) (jaartal: year, hoeveelheid: quantity, meel: powder, vet: faty HHHHHHHHHHHHHHB2
Table 30: Export of animal waste for biofuel production (source: OVAM biomass inventory 2006-

2007) (jaartal: year, hoeveelheid: quantity, meel: powder, vet: fat) HHHHHHHHHHHHHHHHHHB2
Table 31: Quantities of wood waste availability in the Flemish region in TJ/y (stookwaarde: calorific

valuve) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHB.
Table 32: Amount of biomass feedstock used in incineration plants for 2008 (ton'y) HHHHHHHHHB.

Table 33: Imported biomass streams in 2004 (Eurostat, 2006) HHHHHHHHHHHHHHHHHHHHHHHHB5
Table 34: Exported biomass streams in 2004 (Eurostat, 2006) HHHHHHHHHHHHHHHHHHHHHHHHB5



# % (!




(12 ISI( #S +&H#S

$,; 3 &  #%$
# 11 1(! (GO % -#I$) ($+ # (% 111 $ !
J$)I %-I'#" %0 111" /3K ($ +($ 1+(! % 1.J/B 11

#OSHSIS(#S( & ( (#7 (UM$9 ! 1 #$ 28@B ,) !

SIS(#S( ) 1$8) #'1 K #$1$ (#$( & 1 (#S$ ($+
#$% "(#$ 16& ($! NS S(HS( #1$1) (&9 +1% 1"$ ($+
+H"S (#$ (" H#1$1) # ( (#HS 11 %
IS4 $MIS () S+ (B+ & &"U#HN # 1S YOS (0 #8(! (#9
1) 1 S48 (, (SH#( &S #, #$ "Il H$ % 11! +H"($+
HI$1)& 1$) (2. (GO( % :#& (! L+ ) | #191)
BI& #*1 "# Il (& (G ( (+%#$!+: G 1 S H ) S % !
1( #H&HL(HS' & $ # 1L (#$ 13 (G I(+19 (11#$ 1+ ) | 11 (#$'
NSO H#I& ($+"(S(! 1 G1 ("
L % < #S(,! $IS(#S( #1$1) (+IM 1& #$ 11) ($+
'S+ #  #$ H#((# S+ &N(! (;&™+#)"(Gl<% #
ISIY 1% 1H#S S #I1$) (+ L# (# +1M 1 % B HS
(1 &™+#)"(Gl< #& # 1&1 §' | "G+ #S(! 11) ($+
HUSE % # IS C A HEHL(HS % #SI I+ 1@ 1
HE+ #(#H 9SS ( ,+# (B+ K 1+ & ($+&$ "M 9 # (G
&S #, 1 14K 1M % (HS( ! # ! 1N "(GI $ ($+ B
$1"9 ( +H#%%! IS &(! I 11 &(9 ! HS(OHSIS(#S(9 ' ( (GO
1($Sl+ (&#H#H# (G #S && S ™ ( (I % +*1 1M$ % 1 #(
"(Gl #$ +H%%! 1S HS % 1 o+ 1" 9 L@ # ( #1(%"
&S 111+ ($+ #HSHH( (1 % I (& #F H#LINS % +HF 14

B L ISH( 1+

33 - = >
D-U($ T #S(B+HISIN &S "I#S ("$ 48/0 ! % :#& 285
I 59.D# I$L(,! &2 (+&1)./@9 IS ($1 #$
wH' 19 (# #&( 18&G!, G
(S oHS( IS &S MI#S #& ("$ 530/ 19/40 1 #
I$I(,! 20D &7 (+&1) /@9 IS ($1 #$
wH' 19 (# #&( 1&G!, G
(S oHS( IS &S MI#S #& ("$ 5B00 19/34 1#
I$L(,!  2@D &7 1+(! $HS *1 #$ % | (% M$H#SI+ (+&1)
1@
DA LISk 1S %(& KL, # 1+ $ |
L #! 5=/2=/B 2 Mg#$ 1 (9D I$L(! (1% -l # $ /14

! Same data as the publication of DIRECTIVE OF THHR®OPEAN PARLIAMENT AND OF THE
COUNCIL on the promotion of the use of energy fr@mewable sources



(12 ISI( #S +&H#S

(1 S %AS( 131N &S "I#S PADHS (T % 18IS #$ 0
J#$' 25D9 ,(1+ S %HSB( 1! &S "1LH#S
#OAMHH() LD TS+ % LA ($+ $#% " (# #& V'(+#$
IS 1(S+ IS IS THES A #& ( P&I( ! #%' % +1%#HS#H# 59 %
6("119 & :( # J%#HS$( !$!") &$ "1#BK ($+ (# T HS (B 18!
&S "LASKHE ( (#$1#S + # # # HS"HE+ (% HS H((" )
#1111+ # # &3$ (#39 #3&! $# $: +#%9%!1$  +(( ($+ +#%%! !$
+Hoo#SHH# S (! (L1 #+ $ +#%%!!$  ($+ I*I$ ! ¢(Moro% (#) 9
S(#B(9 "#3$(9 & (
#S & ((&!'# #& ($+ G!) #5+#&( #$ 19! N+ %# + (RIS HES (12
$+ (!. )

" # 9% %%&&&' ' %(
Indicator Unit 2005 2006
Population (million) 10.47 10.54
GDP (billion 2000 US$) 249.35 258.10
GDP (PPP) (billion 2000 US$) 293.67 313.97
Energy (Mtoe) 13.90 15.48
Production ' '
Net Imports (Mtoe) 50.89 53.87
TPES (Mtoe) 56.65 60.99
Electricity (TWh) 89 17 91.60

Consumption
CO; Emissions (Mt of CO,) 111.70 117.24




112 ISI( #$ +&#$

) L http://ec.europa.eu/(

LS 1$1) &S M (1 1 1#HSH( & G+ 1> (1+ 151 1
5@D9 !#$+ ) .8D ($+ ! ($1 .OD



a2 I$1 ( #$ +&#$

+ , & I$
http://www.iea.org/(

+ ). no" http://www.iea.org/(




(12 ISI( #S +&H#S

%( ( 11& #&H) # & $&IBIHI IS (#$ # &
1($ "(GH$' (, 44D # 15 % | 11& #&#
(1 () #$&I 288/ ( (' # HS&I(HS
BI( ) +# (U(1+ #$& LIS (1 #

11 +H#1+) 1S &1 #%H#&(! ) I
(GHS (' #$' (1 #1&(# H&I(#S (&&

other
2%

renewables
3%

coal
9% oil

nuclear
55%

+  O# $
123)4)5

2%

I() +"#$(1+ ) $&I( 1]
), #& ( ("1 1
#$&! | "H+BIK #! # (
$ () +1 1§
# 15 #$&! 149 #"( #
+H$') # 10

gas
29%

http://www.iea.org/(




(12 ISI( #S +&H#S

3¢ ¢ . 2

AWK 7)) (" # ! ( 250B

19 ( (M +&#S % @4D 1 (1 (%
S+ H1( M LI&H%HE (T % | I'#
&(L# ( +# #& (! 111&#*) 4.D9 @ 4D ($+

L7) (1) % -1'#" # 288/ % .9
% #S(I+ (I -IH'K J@ $# HS 1&($
20" #$ % (11 6#'(1)5@D ! 1 17)
#7) (" %@4D ) (1) " #

$ $ (&G M # (N # 168 #S "N(

6L& " # 2/ (N H#H L %T)

1% @/0 1> %7) %!6H# 1"&$#"O-
L B4AD 1 (D) M H#ES ) J2/9 1

A&HHS # (1 T %N (O #

NG ($H" (BH  H& )SIHHOHS + (&&

1& 9 16&11 ($1 9 (! l6L&I+ (%
&"1(1+ 288/ M 1)1 1+&#S$ !
61L& 1+ && #$ 1 (! (3+ $+ #( &
(1( 16L& I+#$ | "#& (&

#U4 (S M % 1201 NI&#S
H@ ($+ JB 1 1+ #$ #$HH&(! 1 7)) (

1 NI&#S #S+#&(!  ( (++##$( 1 #&# =

e ($H" (1918 () % %# 17) |

+ 6!$ $7 $
# $%%N&EE ' $' WH#! % | %#8
$ % ' (

> (1) 288/ % 20398
D+ % LIRS
S+ (S 1#S ($+- !
C54D

0 ($+ ./ ($+ 2884 %
#" # #% 1 N& (

(DI -IEK 1
$ 250B .1>9-l'#"#
L $) 9 -1H"

% I6#, | "I& (B#" # |
LUK M #S (11 NI& I+
) THHS (B+ #SHI+
NS 1 % % I6#, !
$ % $& (H$#
I+ &I+ " #S #S 2/
(#1 288/ I't #$ (!
1&  HSHWHE(S +&#S

#$-1H" % 1) /139
1 % 250B  .I> |

"I( Io($+= ! % % I6#,!

+&#$ I>#1"$

8 %9 8 8



(12 ISI( #S +&H#S

(4 . -

3(4(3 !

$LHS IS (& J@ (&S H# #$
NG H S L1+ SUHS( IS!1) 1 | $#$
(1S #SI+ 11 # 1&U(#$1$!) O
$SISLGIL (& !l%H | "Gl # #
L(1+181)

+
# $%%! "% %H! H(

12 ($ (#% & $#
(! I(
PS#L(T, (B %%!$ I8, !
IG #&# I# 11& #&#)
( $C ((
(!, %+ %%!$ #+ %!
(+ # 1

IT# S +# #3&#S#S 1 %#' | 111$ |

1 +& IS #8 -1'#" | +4#%%!1$ | %,

JI5 # CHNS #S # 13 (S L1+(! H (# 1+
((3& % ! 1#$

% .D % I$L(! 1S #
B+&"S IS 1 %!
I$17) % " (| #S& +#S' |
"Lo# L H& L #Y(

H%%! 1$ )11 % #"( I+

BUCOHS IH" % 1)
K #1060 1+ I$1Y



112 ISI( #$ +&#$

600

500 A

400

300 A

ktoe

200

100 A

mm BN
Public Self- Heating  Tertiary Paper Other  Household
power producer plant sector industry industries  heating
plant power

plant

L " e)11r

®

L0 -U'#(S NS 118 #H&H) ( HSHH&(M+
18 #&#) 1 +&#SH#S | (11& #&#) (

(.D11#$ % 'U$
($&! % :#& #"( '111$ 55D



112 IS ( #$ +&#SD
3(4(: - !

®

LS #S1 % 1 -IHS 181 (($&! & % " 1 IL&HT THS

P L((B&! 1 *#+1 " 1+l (# 1+ #$% "(#$ $ L1+a+ I$) %

1L H#S IS ($+ #( H#HSL( #& (

1% #$ %# | (S IR % 181, !
I(($+ #%! #$ | I'# I#S$ $ /@
% #"( % 1$1)1 1!

(! B5
H$+ 240 005
( 25//
(1 (SH&% (&#S 248 4.5

#( 0.@ /B/

#( ..0/3
& !'! BCD 867(45 B(43(58

11 |
BC $0 59(: (49
E 't BF $D 3@7E

#((#3

H#&(1+#$ ( (#9$

I$1)1 +&#$% 11& #&#)9

g

/@8
5@ 08.
52.
./B 280
B/3B/@
P@50@4

3]
6 (31:(5:5

@E

'#$ I+

@0/
.B25@3
443/

2./
BO. 0B@
4./80

6 (477

6 (489(:45

3(8
378(369

3@3E

: e

8@3 A



(12 ISI( #S +&H#S

#18 o I #% % I ("$ % IS
N3 #1 @G 15+ (&SNS S #
("$ % I$L( ! 11& H&H) #$& I(1+ 161 SIS #
1) 1" 06 IS 121 &1 #OGH&(! :( #$ +&

% "(G! ": &SNS ((!(+H) %"

(( (+##$ % #8:(! (" % 1$1)1
H % 11& H&H) L +&H#HS G (# %#
IS1)# 0 #S, #$ )N (1S %:

+ ). # $
" www.energiesparen.be(
1?2 ($ (#% & $#

I (%*( (11 +&
-#Y( H(
#"( ( #1(
H#E+IS! '#! H#E+1$!)
('G (& )+ 1!
E $$! 1$! '#! (1:

LHS ((1+ &(L&H#) % 'S 1 1& #&H) #S !
# @ (10 -#"(  (SH& % (&#S$ (1+
I#$ ( 1+ &L&H#)# ( (1: %54/

2/

(

(! 11& #&#) #3$&! 2880 #
%W I # 1 %E& (!
% " LN LS L.

I+ ($+ # :( ($#1 (B 11

P SHSIH#L L I THS

+&H#S9% " UL H#( ($+

9 1

# #$+H181) (

HE+ ($+ #( I1$!Y)

I"#

+ 2>#

'S (S 4. !
&(1(&#) 1111$ &# &( 33D %



a2 I$1 ( #$ +&#$

4 $& # v #3
(!
#$+
(M G1
(1 (SH& % (& #$
#(
#( -
#3%$& '$HYH' $$% %
Lo NS 11 #H&H) 1 +&HS HE (S C'$ 230 !#$ /@
48 1111 .@D % | (' #E($+ ! & #&H) &S "L#S$ % 3/0/3
!
I$ #5 ! &3$16 % ! LU +%#HIH#S % A H#& # I H
S % (& HSK (NS 1I& #&H) % #'( 24D ($+ 1#+( (!
(1 IS 1(3 23D (! (GI$H#$ (88 $ 9B5D % !'N$ 118 #&H) #
% " H o+ (+( ! #ES () % & HS % ! HU(VI8 HRH) L H&HS #
% "& &", #S % #"( #$&( 11 1($ 9
$ /3 'NGNI& #&H#) 1 +&#S$ (" $ 1+ 2052 ! #& "3 (
U3 I@ #$& (! % IS 118 #&H#) 1 +&#$ % 25D
SO'%: %’;/eorgy hyd?:;ogoo/ower
residual waste wind energy
256; 16% 285; 17%
biogas
252; 15%
biomass
841; 52%
+ 2 $ + 2># 2"
0 + * < =(
D(#(#S % NS 118 #8H#) (1 % S+ # (HS JH#S+ S
(VL% 20 M NS IR #&H) 1+8&#S$ % #7°( )
(# 1T #L (S #S I(#ES 1 ( 11, g
118 #E&H) 1 +&#S W (  # #SH&(1+ 4%, 1, # 122

22



,#':( % :#& 355B A % " +I+H#&( !+ #$ ( (#
#5 ((#%

L#S&I(! % I( 1" ($+ ( ,#! (1
$1Y) '1$&)
(% 1&( % 181! I( # 544 A)

# ) %# +#$ ) #( # 225 % #
HUC #1110 (,
H ("CHS( 11 #S % IS I #

$ $)!I( $+5/@0))

S o#&(+ ) | I
1901 1 (' 1( 84D
,VHS ((#S $+=5 %
HUOY (S (1M1 #

12

(12 ISI(#$ +&#$
8,00% - g
6,00% - . g E =
ok ai il
0,00% ol 1 1 1 1 T T
2003 2004 2005 2006 2007 2008 2009 2010
O GE prod out of BM% E GE prod % B GE target%
+ 2 $
®
@ $ Lo+ # (
#E ((#$ #"( 5/@D
&1+ 1 4 355B
& B D 8(3:
&- "1 64( 6
E- Foo- E
. 7 * HEHH&(! ! 1 % 802. A I( % "




a2 I$1 ( #$ +&#$

Productie groene warmte in TJJj

aar PRO-scenario

40000
35000
30000 1| warmt:p.cllmpen /
25000 —— .inmasiaketels /
L groana WUKK |
™ 20000
15000
10000
5000 -
0
2006 2008 2010 2012 2014 2016 2018 2020
jaar
N s A
2 ($ (#$ & $#
("11"8 (171
E$$!, #1 (,#)
#"( (G!!] H'CHS ((#$
I$! 77 ‘s
DL % B % N(HS # % 1&( 1+ % +# %%I1$ 1& 11 #( #
(Pt 11 $EH " HS? L T+ $#( & # 11K ($+
HIO LU #()1& # 11 #19 1C#& (1& NS 1 ($+
(1 ($+ #$+ ) # o +&#L L#!  # >t #H$) %
RS H( 18 (L # ( (i &(& ( g(THS 11 I&
HUCONHS ) (" +#+ S 6H9 S ) (1 (&#1 &IS(#
&(& (+% !1#8 ((#$ $ ' % #$ "ol THBRI(THS (" W
#E ((#S &S S
® (" !
Lot rES (L #S ( ( ($+ (L & #1 &IS(# 1
61& 1+ # L/ % | 1 % # %! $(, B8 ( ( &IS(# (
"HE 0% 094D # | (& 1+ #$ J2. ($+ (##1+9 $ 1&#S I'( %
49@4D % ! 1($ MH #S #$ /2. | #$ +&#$ % ! 1&$+
1BU(HS % H%! H# S N1 (# 1+ 1% UL HS 1, #S) (
(&IS(# 1M 1 % !, H# # $ % #%! # +SH
ML #H S HL S % #1 % # +H#IL % 1M
(0 J&(! % 1 HS 1S+ % 14+ & 1(G#S | I'#S |
1+&#% %! (S &S, +S#S1$() ($+ #0$) 10 ("(HH(
T#$ ! L # #$ # 125

25



(12 ISI( #S +&H#S

+ 88 # #+ 1 #
<=8 (
1?2 ($ (#% & $#
: S # +1($
G #'($ I (s
$ (1 (&# &I$(# ! ,# #$ # .J20 #OL 4+ ) D (H#HHE(
H%19 (#$ # 1" #1 (% ! % # +#1 | "24 & $+
1$L(#S HW! (1#HS + &I+ #G! +#!] ( S+ W(H#H(SHPKI('#S , # #9
2/D ) .11
+ /8 # #+ 1 #
<:=8
1?2 ($ (#% & $#
S # +1($
G #'($ I (s

20



(12 ISI( #S +&H#S

$/4 L% "+( +4)$ 111 11$

% 111 % I(#$' # % 1&( '+ % +#%%!!$

L1 * ($+ #1090 | I#() 1& #
(#& ( 1& u$ 1 (B+ (! B+ #
#oHsH # $) % 1 TEHSH( 18
J&(VHS LI 1& H#U( W(HS ) I

1 (&# &IS(H# (( &(& (+ % 11#S (
G 1+(1,)&(! % & ($HS &S (#$ ($+
(1" #S #°( W(H#S (B:( 11+#& 1+

L1'$# % 101 #5 ((#$ #$ !
L #L L@+ M 11
M) (Y% 1T L #D )
#1124 (#1( ($") %50/5 1!
1% 1&( 1+ % B L1 LHS 11
4l $

+ 6! $
1?2 (3 (#% & $ #
111Gl 111 #1
F1G(&! 11 *
W (# teo(!

T1'$# % 101 # ((#$ #$ !
HL #1230 (#1( (3" %
JB 1IN T#S 1L #() 1& (%

#OHS | "¢ 1ES 1
1& P I#HS #( 1&  #
W # (B %HS() !
$+ ) # o +&HL L #
(,#8 ( (o & & (+
(" +#+$ 6% 9 $)(
(#$ % 111 g+
(B " T#SY IS

! (1#4$ 1 %
(T HSHH&(!
@+ 101 % 411110 (

| #! ($+ @O00B 1! | *
HHSH( 1& (% 1&( 1+ )

! (U'#9$ % 101
3@ 1!, #! 1% 1&( 1+ %
1&( 1+ 15/ $

24



+ 6! $

11'$# % 101 #5 ( (#$ #$

| #$+

Ji% 1 # #I20F, V(0 #$

$+) o, #S1sH&( !

+ 6! $

12 ($ (#$ &
IS HSE
IS #S,

($+)

IS1:( " THS IS #1441+ #N

, N+#$

TS %1l (D()#L S )

I+ #$ +HI+H#&( 1+

1 +8&l E=1& (! #1 9 3$)(),

#

) ($+ ((#&
+ )911

#

$'#

H$ I #HS+ )

g 1

(

n$ I #$

& &" H#S # &( H#$ !

(1& (1'#1$

L s

#& !

I$ #41 &( !

& #&#) #5 ((#$ 8
(#( O/l $ %1

%# ! ./IB
- Elect apel Stora Enso Linopan Norbord
Ruien Rodenhuize Langerlo
Domestic  [Import Domestic [Import Domestic [Import Domestic Import Domestic |Import Domestic |Import
not defined 67.967 26.261 18.463 112.691
- chips 65.927 3.649 69.576
8 [pellet 399.112 399.112
s dust 74.962 3.937 78.899
waste 66.917 4.657 18.470 90.044
g pith 22.781 1.533 24.314
S pulp 251.445 251.445
Total 140.889 30.367 400.645 67.967 251.445 66.917 4.657 18.470 26.261 18.463 1.026.081
+ " g(! + 1 # $ $ 8&
! # $ n * (

23




(12 ISI( #S +&H#S

G+ %# ! % ( $#( (!

('3 # 1&LE&H#H) % !'"#P 1 +&! #$
IS HS 1% #S 1&#S #! # (&A(&H ) Q 2/ G $3)( (( 19! !
&(L(&#) (B+ $ P& (1 +&#S$:#& # $ G $ 1,#&#B"
&(!
6% 7% % ! <=
8 $ 1y
Company name Location Capacity (kton/year)
Wonterspan Deinze 20
16 &1 +& 10 (T#1 1+ DIV # (S 1 11 #
(1( % ¥ 1*#&! 16 11 # Prere vt (+! (&#M S
(Gt (G ("(N #"'1 )!& #&# )1 + & (111$ #$+111$+1$ )
% " 1l 11 #! (+! CHEI& (, ( +&% (&
344 / !
®
@ :( ! #'('+( 200.

HB( IS &S "LHSHS ( $H(%  1)I( .
11& #&#)?22D9 I( 2 5@D9

1LY (! #(+ 142D

I ('%
#>#+ #%! ?/5D

#>#+ #%! 1 +&#$ (+ #$ //@ 20D # SH+ #%! o (++H+ (#H
+H#11 9:#& M11$1+( (! %/5D% ! ( S%HS( 1$!)&S "1#$
P(+HES L#°() 1$IN9 IS 1S I+ ( (3% %22
#'( 280 98! 16&!11 #"( ?/@

H#S IS ISIY) & () #( % )L +& ($+%#!: +9
'($H& !+ 1% 19 #'(9 )+ !1& #HEH) ($+ ! & #G! #$+ 1!
LLIIS #1#S ( $#HO #"( # &$#+! (O TU#HS ISE( IS

&!
9 #'1IS(+ (+ 9 16#!

I @9 , # #$ %! ($#'( %
(191& N1( 1$11+HS 1&(" )R # "('S



(12 ISI( #S +&H#S

+ ). & '$ >

B(*# "# (* C " (! "
6)11*  (
$ 19 )+ 11& #&#) I1111$1+ BES@D % 1#" (O 181 % " I$h( !
16&I1 #"( DI @9 T (! % )+ 11& #&#) :( $) 43 @D9
+1O# (B 1M % HS+ 10 H#H& 111$ 1+ 5/D % 1#'()
I$17) 9% " I$I:(, !

2B



112 IS1(#$ +&#S$

N > "9 $ 1 (. #12B#H*
# $1$"6( "0 (*& ") (*# e
B)11*  (
+ /! > ! ( wr
. o - A " (* e
! ¢ "6! g ot
8)11*  (



(12 ISI( #S +&H#S

P10 ISI(#$% " ISEG! (! #'(+

% I @9 :#& 1111$1+ ( (!
&S "LH#S (#S & (! )+ & #&H#)9 #$
H(
)+ 118 #&H) (1 HS &S H#,  H#S I
5@D#$ /@ ! (ML#+9% 1 )1 +
2B4D 4.8D K ( M(G(! $! Im
I.D#S Ml 25/D% 1) /@

+ 2 $ 13)0

# B C(* 8% "0 8%
" B B# IB '(*

B (! ) X A

HOGHSI+ #S 1 (S L (3%  (HS( ! "(S(
(S 1 (T #!+ (! + KUS'# SO 18
N( .J2/# BD!1& #&#) &S "L#$ % " I$I(

HE OT111$ 1549 # (1 4+

(238 #"( ?22/28
% 35D #$ '#P( & #&#)
+1:19%! )1 +& ($+

3B4DO:#!# 1111$1+ $)
& &$ #, #$:( 111&#)
#E % #1102 % "

> # ")
BB 9(* # #
D(*& ")

TS %I$1) 2R ($
"Uo/59 1 (1 % !
!

I(& 149 ($+ M1 16&11+1+



(12 ISI( #S +&H#S

+ ) I & . "3 B B(

"3 /EL)( ! "6 )11*  (
®
I( % " ISL( ! #S ( SH( 1111$ 1+ 40/4 #"( 2450, #$
N@ (! % I1$h(! (! #'(+ ( B5D H#E THS( I &S "LH#S
HUC (S TLIRH() IS 1111 " 1 % 1SN !

1 +&! I



112 ISI( #$ +&#$

+ 2 # $ 13)0 >
"6 | ¢ & " # (G 8
$ "0 8% BB 9 I 9(* F C " DF
¢ 9% ! " # Lo
6)11*  (
HOHSI+ #S 9 L (1 % 1)) J2 # 8D I( &$ "1#$ % "
I$L(, !

HE O1111$ 1549 # (1 4+ 1(& 149 ($+ M1$ (1) 16&!I+1+



(12 ISI( #S +&H#S

+ @ ! & .
"3 /EL)( ! "6

® )* "1

#5811, ()JI@9 ' U&# 1S 1) (
$S( 1 +&H#S &LE&H)# O/ $9 ($+
(M (+(B@M $ &2 9.B

D SL 1($ BL! 1 +& #! (S %"
$S( 1 +&#S &L&H)# 5I/"# #$ #!19
WH@ #:(SLIL(S ( (+ 1 +&)
DL +& % "&II( & #$ # 1+ %+
@+ 1" B+ % 11 +&H#S % #! ($
HS 1! HS

BD (1! (11 +&+#$ 1& $ ) I>#5(1$
B.80

(0 #8 ( SH( (% %("M 1 +&HS

(#& (1! (A N+ # &S ) M+ ( (
&UISL(#S 1 (M #1TIMSH 4
L1 #S+ 4+ ( (6% %!

P11 (Gl #$ ( $#(# (! S 9%
101 LD H& IV # HS H'L 1+

)3 B B(
e (

(H+ 1 +& ##+ #%!
11 +&#%% 1) /@

'S+ &Y
1($1+&#$% !
LIS+ % 1) /B -($
(#) #H& 1 +& 118 #8&#)
C((B& #1196 1 M)

@.4 ($+8D(!#"1 I+

@ e o#o#
#& (%! ($+ %
IS L #o#

N (9 THIIN (%@
111



(12 ISI( #S +&H#S

Do+l 100 "($%(& ! #S ( SH(G #
N4 1 $: A )89 11(13%E& #

&##),) 1S+ % 1))
1 +&#$ 11 I #$ ( $#( #

@S 1 +&H#HS&A&H)H (, O1 sl %
B+ - (11 +&#8' 111 "#S) % #$+ #( (G911 1 +&#S %
+" #& |
+&#S% DI MB(( 2B/ $ 119 %:#8& @. 411 $ %
+"l #& 1 55D
PR P1IN& % !(sh1! %(& #!
E $ > A (" < X
(" $ (& #*#) $$(1+&#$
&(1(&#) G $=)
$.# 4444 -#HV* | $+ /14 24
-(+'1 1! 3@3/|# $ $+ .13 4/
3BB/-! #6 AS! /@ p5/
P ($+# 3. ! J@ 5/
PIL-# @@/ " 1# . 44
3B8/ #! (" 0./1/B 24
4
(CGHE'#$ (&& $ "(!1 +& I(+ @' #(+ (U1 +&#S
&(1(&# ) #$ % 4/1 G $=)|(
+ I $ $ > G ( < I




112 ISI( #$ +&#$

L1 (Gl #$ ( $#(# $
PolT# #$+0+ $1 1 1($ B/ I #9
1 +& 11& #&#) 1'1I(1 1( % 1! !
I+ 1 +&I11& #&#)

(, 24D % 1!!
% !

J((B&!H+ !

NS (0 &(! (S (1 &(!
54///1 $ 101 1(& )Y
# #1149, # # 188+ (
+&"M% " SH(#S (S

400 000
350 000 -
300 000 -
250 000 -
200 000 -

Tons

150 000 +
100 000 +
50 000 -

0 4

Small scale use (heating)

Large scale use (power)

D &(I#( ! % 1! !
LG 1 &(1# (

(%! %
l@ (

L #+13 #(
BG'1! !

I(HS # #$& I(#$' % " 14 (,
11 &(1# (



a2 I$1 ( #$ +&#$

5 [ per capita use of pellets

kg per capita and year

2005 2006 2007

year

(#" VS #( ( &H(#S (16("HS!+ 11 "G #8 ( $#( #$&!
I /I09% #$'# $" o+ )2

) 111 9% "I+ #$ .//0 ($+ /4 F

(1P rES(TS % (" ( GH$+ % : + I(#$' +1*#& #$ /I3
$+ /@9 ($()! M1 1% "+ $ 1 H((& ! &+)) 1 ( $9)
L&) (+"#$# (#SF
( %&$@& # 1! 1& !I'1+& 91l I#!I9 * ($+
JHD T(#]
HH(&#S (M I+ "G (S ™ (#$ % IS %11 +1*#&1 #$ |
#E1#(! 1+
H#E 1 (#$925.@ 11! LL#$ (1++ #$ 1)I( /4
# 1.8 $./@9 I #'1 " I+I#&I ] #$ ( 1+ 0285 W



a2 I$1 ( #$ +&#$

4 500 -

4 000 -

3500 -

3000 -

2 500 +

@ Sales of pellet stoves

2 000 +

1500 -

Sales of pellet stoves

1 000 -

500 -

2005 2006 2007

Year

% 1 &$HH IS %1l | +IHH&I #$ | #5 ( $#(,) 1S+ % 1)
N@ # 15/9:1&($*( (1?2

2/88,#! F

B350 * F

585 *1,#!

LAt#+ /0 J1@9 !1:( ( $ #$& (1?2 (%" % 1!
&L (I (M (1025 ) IS+ % )Y JI0 (.0 # L)
1S+ % /@ W
% ("L (" 1$+ % 1) /B9 &S (1 1 1$
#(HS&S# #S (M3 $ % # O # P((#$& 113+

L1 % (, 24/ +1#& , # (& $%# "+ ) (*) (( MES(

1*1



(12 ISI( #S +&H#S

& 1$++ 1 % (, 54/ $ 1

(,( 00/ $ % #

(#" ("$# 1+ 11 1#8 % +" #&
1H&I # 11 % &$(& # (111
#I$% , GH#1) $&"L(# $9%! # 1
I # (((1&$H I+#S&IS X1 G
$&"L(#SH 1% & (#S % %! # 1#&
TH&I# I"(H#SI+>#1 (! # 152

L11IS # (#$ AS!L /B # ># +#%%! 1$
1#&! (WS (1 &"1(1+ %! # :( 42D

2ID # 15.

12 000
10000 - 393 [
8 000 -
o} B Stove-Boilers
o
£ 6000 - O Stoves
2 — 8634 M Boilers
4 000 +
2 000 +
1099
0
End 2004 End 2005 End 2006 End 2007
+ / > n G ( n < |
> ) (
S (ML +mh#E (M 838 % ) J@

19 :#& &S #, 1+ (¥

Lo#sel & ! J@ !
1+8& ($+ '(#! #H& #
H&IH WIS % (HSH (S %

PD#K #3811 #$' ¢ #& (11!

($ $1I( (91
LL# ("1 # 1 +#%%! 1$&!




ISI( #$ +&#$

112

—0— Pellets

—&— Fuel oil

60 "unf
I 60 Aew
I 60 "ide
60 few
60 g9}
| 60 "uel
| 80 "93p
80 "Aou
| 80 190
| g0 1des
80 "bne
| 80 ‘nf
| 80 "un/
80 Aew
I g0 "Ide
| 80 “few
80 09}
| 80 "uef
| 10 "93p
10 "Aou

10 100

10,00

9,00

8,00

7,00 A

6,00 -

UM [ 31usd

5,00

.
o
<

~

3,00 A

2,00 A

1,00 -

0,00

GA

$

http://mineco.fgov.be(

—8— Price adv.

80 9p

80 "AOU
80 100
80 1des
80 "bne
80 Il

80 "unf

80 Aew
g0 "ide
80 Jew
80 '0d4
80 "uel

L0 9p

10 "AOU

L0

]
o
o

60,0%

50,0% A
40,0% A
30,0% A

20,0% A

=S

10,0% A
0,0%

-10,0% -

-20,0%

GA

I(



(112 ISI(#S +&#$
3(4( I B H/ D
2 I 4+ | #->
Lo<@2-> 6
" TR 3
</- B: :G: 7D
, | 82438 | 255808 83@.8 5/30@ @8 2D
405B82 | 2./84 50 055 0034.8 B. 20
. | 83@ /54 | 283 @28 32.5/8 B/S /.@ B5 @D
] 2 Oi’él 2.@ 223 2/32.4/  22BB533  BS/D
230/5
2B5 524 223@5B3 P54/ @2  B.5D
7 @@ @ @ 5
1 =1 2+ 3
</- B: 4G: 9D
. 2 05/" @ 345@5 2B5 /5 0B 4@3 @ 0D
2 O/B@B 8 B2 B85 .2 4B, 5/5 0@4 Jlop
. 2 @giz 01 3585 55 BO4 08@ @OB B @D
258/
] e 412 B.2 @4 830 @@ @B4 | 530D
e 0?32 5 | 1@3002 050 /.4 2/2/033  0/8D
. B832 I ,
o o @/. 3B. 35. 508 26554/5/ 032D




$,; ;&S
/(3 x5
AT (&™HE I H#I% 1+ & 1S ("% #$ # @94D )
J2. 1 % I>1H#S 9 9. % !&%$):(204@ $
> #$ 1288/ (1) ! #$& I( 1+ 24/93 .I> $ #$ 28889,
H&I(H+#$ /3 25@ $ 1> I (1 % LJIBM .[2. 11 # + # 25098
$ > (,'8
/ & #
SAUHN9 #GH (0 1S & $ # 9 :( H#M$ N I&#* #$ 1" % 1 I$L(, !
ISIY& SIS #5# *1( 19 ,(($&!
( 1% ™9 11 # ( $ N&# 1+& /D % I$!") % "
IS0 #$ L/ S A$ T (T % (! % I ) % "
IS & #S %HS( &S "LHS % 1B #$ 11 %#6!l+ (25D !
(V1Ns 1L N rHES # # O SH #H#$
#>H#+ #%! % (31 -1'H" G * | 14@4D % ! 1($
"HHS

2 Directive 2009/28/EC of the European Parliament aithe Council of 23 April 2009, on the promotioh
the use of energy from renewable sources (ameratidgsubsequently repealing Directives 2001/77/E€ an
2003/30/EC).

52



. Y

(¢ - - !
A H (I (N &SHHS %5 'H$? oI I#$9 1 (%
MHS($+ I- 1 (A#( 'HS 11 # $% !-IHSI$) 1 #8) (
NS (A+) 1& $ K ISH( 1 ##&(* HE$O(S+ (! ($%! %
HHE&"LNIS&! % " L (P VIS
$ 1 HSSHS % | SHSI #2882 (B #'1 ($ 10 % I1$17) 1+ (!
AL ($%! 1+ % " 1%+ ( ( ## LIgs( ( ## %- 19
($+ ($+ ( $#( 1%+ (H$MNS () +I1S# 1% # 1 ( S+
L # (O TS(HS( M L #S W@+ 1 LSHHEH) % (%
I$I) L+ ME(#$ (120 (& '#$ (1 +51# SIS
1#8&) (# "(H % # '#$ # # "+ 11 #&) & + 1 #' (I+ )
VA0S )%t &( 1+ &HS &( ! W# & ("(! (1% (# !

HHS V&1 % # +) %1( #& ((H#S!! (1 1 11S###M?

$IHS( M H& (12
0 LS+ IS(! & %!$!)
o (#$( ! %3

$ 1+ (K& (12
0 #&( IBI0%6H ISL(, 1M IS
0 (BIBIL#S # %!

1 $ $
H#H* = = |
*
* *
I * = H# =
[ | 11 -
> * =7 <1
I = 11 1# | =
I-
=1 =
& = | = % = = |
" 1= # 1G- ?
. <
== % = I =
|
$ "o | =
> > = | * = =
| = * -
J7 <1
=G -




.

(4 L
) . $ 4+ 3
) (
/ GS$"
63)2 <3)2 6>/) 2)% E
TR %l ( YT e ( % T
'+ $1$ ' $1$ '+ $1$ G4 #$
S S S (4 +# # #3
4 #$ G4 #$ G4 #$ 1 @G
(" @G ($++# #, #$ ($++# # #$ |1 (#
e 1 @G 1 @G 11) #&'$ !
(! L (# L (# Y
11§ #&#) 11) #&!$ ! 11) #&!$ ! ' $(
"(Gl e e 11§ #&#)
S 1 3( 1 §( (¢
%l+ (' 1S 118 #&#) 118 #&#) Y
&1 HU%H&( | "(Gl "(Gl o
"(Gl (1%
S S
LM (e S S ( $'u$ &l A
! &) HUH&( ! ($+ &1 H%H&( | (G!
(114$"1$ % "(G! "(Gl - 11#4%
!$,,# i L1148 - 114$ +#|..ﬁf$
.;EH 1) +H# O#, #9 +H# O#, #S )1|'
' ) I ) I H
S Gi# | 1( 1( S (e
&"1;##$  easl (1w &&! +#1 |
C #) L # S &&! +#1 1
C1#%) |
(158! %
& , H+#!
NIIES
& # %
& #1$
L 11 M (H%%
% #$ |
G"# #$
($+
+# #, #S
$: G
_# ()
+#11

55



4@ 1 - - 1

#OT1S#H 1 % | 1%%H&HS ($H (#$
118 H&H#) ($+ '( "(G! (11#$ !
S M) HEIS&!  11# ($+ # | &
1+& % 1 1& #&H) % " ISL(, ! I$!")

) v

$(H+#H#S  #9  +( 1 1&$H&( ' (
G+8( (($:GB+% S ($+

B+ +I( # HHL L(HS (& I+
(LLH&(H#S$ % 1&+ %' +1 (& #&! ($+ ! !

( ((&$ %$&#$ &(# &
HO# #S $1: G U( B+ 11# &"1)
JH(H#S 6L % 1(! 11, #& I
1( # #$ 1"(G! (! #+

$# #9 (& ( (B (+# Lo
(B#(#S (B+: GHS % 1 1$1) (G %
I$1') "(GIO &S #+ I+ #5 ( 1($ &$16 9 *#
1 (#$( #$&12 1&I"! JI2

(4 $/; -1 P

HHS 1% (" G % 1$ #!&#* 83=8.=

% 1HSIS( "(G! #$!1& #&H#) ,I1>1$

JI5=40= & $&! $HS' 1 H#$IS( 11& #&#)"(G

(1 % &"111$&! & $&! $#$' | 1& #&H) +# #,
G >( @G9# +(1&1$2 1#

% | IHS( 11& #&H#) (Gl # 1&I (++
1?2

L1 # LISHS % 1°(Gl % &$ "
1HP&HL! % & "U##$ 1131 +& = 11#
LA IHS(#S % | 1 % L (#$ % !
P(),H9 (% mH#S $ S

1 KS$I'#9 (F

L+l UHS(HS % 1, #& | *#&) | #(#S$ $
HE& +H$ () 1" % 'S &I HUHE(! 1 " #$'
11 +&#$ %1$1)% " 181! &

50

B+ : GHS % |+
+#O# #$ S G 1( 9
HOOH&(1=' (B! %

&! ($+ &"#S$I+ I( ($+ 1!

(1

#'#$

#S % (&&!  111& #&#)
IBL(S#S 1%  "l+#(!

# # #$ $!: GO

&SH&( ' (#3

1%

"SH# H#HE 1S | (
# v (B

($+ !

()

&l H#(#S  H& N *(#

"H#

) *Gl+ ) $I:

(.

( ## 1#'#!

oIS+ #$ | I'#

H#o0 (8

&$&! $H$ 1 &™ S

(S #1& #*!

9 1 ( $'#$9:# #%#
#$ $.G # (* (V!
J2 & $& SHS' ! ($H(# S
1% #$'# 19("9$

G+ 1H#HS +&H#S % (

| F
"(G! &$

+ ) (

" 4 ( $S!

11( %"(G! 1!
($) 1%%H#&HS$
&1B!(#$

(9
1&$ ") %



. Y

( G * G I-

"$ S KIS ( (BH(HS B+ I1N(& #
I$1) 1&  1$l6 $ " IS # S+

www.Vvito.be 1" $# 1%

H#5M$ ) % 't (& S A" % 19!
S+ .(# % #"( % 1$1) 1 +&#S ($+
$!': GF

"6 1 TH&  ( SHSUAS 11(
PI(& 1S 1 # #$* *1+ #$ 1 11(& ($+ 161

S# | H# X+ #S | #

1&$ #H&( '1(& &( #!
H10$ L 1ISH % 1$1) 1 +&H#S %"

($+%# ( #$ ($H 9
VGO $1 IS
L#$ 1 rES( #(

"$ % | H&
LIS (#S % #°( !

B+ 1" (BH&"#&( (3% "(#$ % #$ e
- www.valbiom.be P -T#$ -#Y( &H(#S$ # ( $$1 %
(&H(H#HS ('(! L1 #$* *1+ #$ | # "(# ! #" #
1" 11 +&#S$ B+ | % #'( #$ -I'# " ( 224
"ML O HS& HHS &ML(SH! SH ##I9 11(& &I$ 1 ($+ 1 %! #%(
'(SH(H#D9 & HHS(! S(#B( (&#H# $ H'C - #M %
9 LGS H#"( ( &H(#S$ www.ecop.ucl.ac.be/aebiom
M# (1% #$( #$+H1U$+$ '($#(#$ #o1( +) (
#0000 () LISl #SI #$ LI$l) 1& % !
IS IS & http://www.edora.org/index_ok.php?id_menu=10
http://www.ode.be/ ((B+!199 ! "(S#H(#S%  (H#S(, L$!Y)
#$ ! "¢ 1'#S$
(5 R, O

(53 -t b= P

TIH" # "($1+ % "(6#"( 04 X=( % !$!)
&"HSI+HH N (&H(HS % I (10" 1$

$-1H" $# @ (&L ) ! (#+11 #&)
% I+ 1 1NS MH# #P9:H#& +I&HHI+
D% %( JI@M 1#$' /IB |  #(#$
(#+ 10" 1S # 1M$ (+ 11+ (!
($+& + ) (&#(+:#t (  #H#HI+& 1

(5 -t = =
1S +#1&#*1 //5=5] %%! | 11 $#

6 (S % H#%! 1+&#$ #%! (6
(S(##) % !+ N$IS (12

HLIG - #S LIS H (#S #S U4
> "% HHH () (HI(S # >
I#H ) (& % I1$+ 1 (6 16I"L#S (

HLHSRI 1 (6 S 1% # %! 1( i #$

&1 # 1I"'#t" &$ !

# 1M
(H#$1(& (1@ -1H"
Io1&" ) ! (#+
D (#+ 1(& (& #H(! !

% LIS#H NS i 111H+

) (L (S
+($ (=161 #S$ (! (
I +#1& #*1 /I5=5/ ( I'$
(6 16"1#$ :( #I$ % (
" PR KL BB 1
S (% (!
&I( 1+

54



$ % I( &(HS&H#IH(( (L& %
%l 1 +&#S # ,((B& # ) 11#+#&()

L6 G % '1+&#S$:((S!+ #
1+& % #+#1 ($+ #1 (3 11
% "16&# ! + )

1% #SL(# NS (> "% #
% "2 *I"1 JI3 $# 5/ 111" /@7

U&#' 1)
1$  *+l
# 3 1$+
($+ # 1 #1

$ (.B3"# #$ #!

1% #$1(# 11 (S (> "% #
% "2 &, JI@ $# 5/ 111" /257
H#O1$
U&#' 1)
1§ *+l
S 1S+
$ (.BI"# #S$ #!

1% #$ 1(# 11" G+ (> "% #
2 & J/@MS5/ 11 /252  24//"# #$ #!

# ($L! (SL!
& # 1 1%
(r )t (

$ (24l #$ #

L6 +&#S# $) 1## 1 % (HSH(
09.8D #$ .//@ ($+ 4D (% ! :(+ 1 ###) %
$)1 #1% #$( 1, #& (31 &"1($#

I &&! % ! (6!16"1#$% #%! $

O HSR) (1SS L #(HS % %!
($ #'1 1+

{(5(4 S = 11 B |

+(09 1 1& #&H#) 11#1 (1 ) ("#SH""
% " OISL( ! ISl &7 #HBHO )+ 9 (9
I$ 1 #9 ($L (G & @#" (s 1 1
IS &) HYHE( !

| ObHS(S&H( 11 % 'US 1 I& #H&H) H# (I
IS (Gl (IS &I HUHE(! ) " %
) H# IBL MBI+ HS H (# #S 1% #S 1((

((B& % 1%+ &G % #
(1

HH%%! IS 1 (! +#%%! 1$
# (NS &L 6 I+

HIL L +&HES% 12 1(!

+#1 1 +&#S% . 1 (!

1($ 1+&#$% 11(!

I$+ % 595@D #+#!! #$ .//39
6 +&#$S% #'! ,1$+ #

L 106961& #41 | I$+#$ % #% 1 (
11# # | (31 &

D % ; lI$<!1& #&H#) #! "(+!
#'(9 &SI (#S$ °
&$# % ()" %

HS( 11SHHAH) & (&
18 #&#) (! 2. (&

a

% In the Walloon region no distinction is made betweCHP en electricity, in the Flemish region thare

certificates for green electricity as well as CHP.

53



$ = = L1

$2@ %A)HS I 1 TH KIS *
IS+ (SH (XS 1 IG #H&H# W (G K
11 (GI$% (B 'S#(#$ % !11&
(% # &I +H&#F | (SHL(#S %
HE& (H#'L ($ % 1"(G! +* 1M$ %’

11 +8& % ISL(!!1& #&#) 1819 %
U 11 H&H) &) HWH&(! % |1 +&#S %
# &1 HOOH&(I &S, + LISl 114

(& (#S 11&IS (1 % IS ! | 1& #&H#)

118 #&#) # 155 YI() ,#(#$ 111

UG VI8 HEH) % (& !1& #&H) 11#!

) .[125D % I11& #&#) (1 +&+,

" IHS

+ 1% #$ 18123181
HO# Sl IH (HS ! %H

H&H) (Gl #$ 1 I"H HS
()" % JN$ & #%H&(! K9
NS 11& H&H) % H#"(

Lo $! 2
Sl 2 ISN( 118 #&H)
(1L H(ES % (& HS
% 1 (S % H#I+
& (& (#$ 11&I$ (1 %
I 1&1$ ) %#6!+ # .// # 150
(4 $'US 1 +&#SH#S |

5@



1. Y
+ 2 I+ T
#BUNREL. % % % I$ % 1" %(

GSC verplichting

[a0) < Yo} (e} N~ [o0) (2] o — N ™ < n © N~ [o0) (o)) o
S £ 8 8 8 8 8 8 88 &8 & & & & & E 8
Jaar

+ $ $$ "206

.S #

% N+ $ W& W> (D, #(+ 10 (1'%() P

% (& "# #3$' &! #%H&(! 'US()# ! $ 24 X= $# (& .24 "

1# .24 $:(+ '"1$()# ! $2// X= (G 1#&! % (& #%#H&(!

#B&! /I3 # #N$HS 1@ ) ($+# (11 6#"(1) 22/ X=&! #%#&(! #' !

54

LIS NI& #&H) 1+ & ( YHS(S&H( 1& #) "#BH'" I*I %
&! #HUOH&(! 1! %6+ # "I($ (9#% !1 #&! % ! & #%H&(! $ !"(G!

5B




+ 1,0 (& H#SH( QNS I& #&H#) L + & &S ! # & #WH&(! !
HEOH, #S &SR 0 () H( ) ! "((HSH( %oH6l+ LH&! |
"HSH'( %HOH LH&! (! #E N S&H#S % ! 19! (res ) I+
- =8
)+ L #H( IS ($+TIS!) # # 84 X=

HS+ (B+ #"( I1$!) # # BIX=
(11& #&#) # # 04/ X=

#O"HSH'( %H6I+ LH#&! ($+ 11 & (!, #(# $ % ! +# # #3$&"1L($#
# 1&1+% 2/)( % ( '&$ # # | 6&IL#S$ % (& #&#):!!
F#"1% ("# )Y
= :3'
)+ 1:19 #+( 1$1N9 11319 $ ! HE+ (B+ #HI1B!) %"
#+ H>H+ H#(9H () #( # # 8/ X=
(''& #&#) # # 54l X= #3$ ./2/9)! () H&I(+# JX=
1 ($+#B& +#F' /25 ($+# O/ X= % "./2 0 $:(+
H'(C%" +1 (1 +" ($+ &Y, # $% ! '(BHE W (&#S %
(Y ## 3 X=
H'( & &", #$ 1 3DH#S&( W# !+ 1 11 Q4/ '99%)
2 %.& #WH&(! (M H#H#, 1% 1'$ V& #&#) ,#'(#$
# O"HSH'( %H6I+ LH#&! ($+ 11 & (!, #(# $ % ! +# # #3$&"1L($#
# 1&+% 2/)( % ( '&$ # # | 6&IL#S$ % (!!& #&#)
( #8 ((#% ,# 118 J3./2. | # % (" # .1 )Y
#5 ((#3 ,# (! J2. ' #1% ("I # 24 )(
"I (3 "(G# ( '& #WH&(! ) I"# $)*(#+% #$ ( (#3 $+ @/

G '#+,)&(1 1 1#$ (1$)11$#,1% #A( % !'#+



. Y

+ -0 % -
$ &# * . $ &#

(" &&&. ' (

#( #1 (3 &GS+ (1) #$ (3 # (1+ 13 !
1B (($& B+ ! ! % % # 1$1) ($ I 11) &HS ((# 18
L& % IS % (B I+ & #HUHE(! $16("L! % &(& (#S$# '#4$
LES+ % @+ 11 1 #HS(#S % " ($(+( L1I& #&#) 1+) 1111
1($ $+% !+WHS# +#1&) , (&!1+( 1 TI#O) IS 1+ %
L& B+ M1 (1 (#$ I+ ( $! ( # "% (
18 #&H ) # & $#+ 1+ #GI# ( (1L#'() 19! N &l
SH#H #$ % 1$!)&S "1H#SHSL I 1 + &#$?

2 & #&#) &S "LH#S$ 1! 1 #$? 23 G =$

#O)I$1 )% +)HS# #(? | G 1= $
5 #$ (51 ?2@/1G "1 (#$ 2B G =3
0 I( ($1 ?@4/ $+#1=0/lll $.5 G =$

003 G =%

#OIS)HS2 $:+11 1 # 0@// G !

1& #&#)'1$!1 (#$1! $ 5BD 2@B3G !

L (&#$ 003 G .

P 250/ G !

1$"1 % &! #6H#&(! # 1$ 1+ &I+ # (% & ?

Y4 G 0 2@B3=250/ 0 /9@4 % .4D ' 11$ &! #%#H& (!

$I U (IS)UH+% +)HSH S &S H I+ #% # # (% IS, !

&9 :#111& #&#)# () (G!$#S &$ HH(#$9 1M$ #% % " 1L, !
##$

$ =1 = ! -
% (H# 1B 1 +&H#SHS (((#$S# (9 L#$ ((#$&(S( "(G! ! %

LY 1" &I #HWH&(! # ) I"# #'#( ( % ! ISL( I8 #&#)
& #H#&(! "1 (3 +H%%!I1$&! # ( (& #% #&(1 &($ 1 + &+ % (&
T#'OISY) (# (+# 1 #(( HSHS &"L(H# $# 11((1+
118 #&#) B+ I( 1 +&#$ 1> " #( #$% 1&"H$)I( (! '#$
#5011,

K

13 228D

= . 23D

1B . 83D

118 5@5D

A2/ 058D

122 08D

A2. 4.D

/25 4.5D
+ 6@/ C !

o/



. Y

+ L0 $ 6@/

PUS( ) 1#&! # 04 X=  1#'() I1$!) (#$'

1#&! 11 &) #%#&(! #$&! JI4 # #4I$ #$ | %#t
L& HWH&(! # % 1S $ .@ X=  1#'() I$!
%% 1$&! #  I$1(, 11 1& H&H) H# |+

0)I( 2//ID % ! & #%#&(! (! #1$ L #
("'$ % & HWH&(! H&I(! % HS W 1

® (1

LI&S+ ) 1" #S ( $H(# &"I(#,) #
L E ) # (+ S

TH&HL L (S )" S L (

NS 1 +&I9: &S ! ! & HWHE(! !
CH(H#S 1 (& (#S U&IS (T % IS
118 #&# )+ #4114+ # 15B (,125

$5/ * B9 1 (B SIS # I+
1" #$ % 'I$ 11& #&H#) ($+ *GHS | +
SIS+ (ST # # S+l

&! #OOH&(! (11 #&(, ' #$ ( $#(

P& ($H#H" % 11 #$' 11 +&#9$ %'
( $"#S( %W( H##S '%(": G %

#I&H# [2=@@= % .@ !1!"! J2 1" #
% " ISL(1IS!) & HS 1#$1$( 11&

HI&HH [I0=B= %22 1, ().JI0 1" #$
(1% 1 +"G+HHS THSIS( 1S (G

LD +HEI&# "(G! 11" #$ % 'S 11&
TH#)+! # &S # #$ ?

L 1& #) ($+ +H* HUWH&(H#S % 1$17) 11 #!

CL( K

&8&". ' (

L1x #$ % 1"(Gl
("HSH (1 %
Y CHS S #1 ($
#1011 % 1) I'F 1 %#
$((#%9 (%! 0)( !
#() IS (H#S (#

LSL#S - | HS ($+
C(HH(S&! S 111IS 1&#$9
S ! & HWH&(! !

1& #&#) 11# 11
1&g #&#) $ 1 (("$ %

S + &$&ISHS |
I % 0 A) . ($+ (
L)y % g

$1I& H&H) ! (# 1+ HS
106 :#$ 1S #1& #41?

$ %18 #&H) 1 + &I+
#&#)"(G! F
% &"'1$! (#$,(1+ $

#e#) (1S "$#)

02



I SIS (1 I&H#S L(H#H& () | H+&#
' HS ($+ (#S( ! +M 1S F

HS&I(HS 1&"LIHH#SHS 1HSIS(1$1)"

18.$"#& & 1#$ #$( ($+ &( +* 1"$
&I(#$ % &(N,

11I($9 ($+ #5 + (&#H 1 NI
HI&# "(G! 161 #&H 1 *H#S % Il (
& ($H" O HE HB& +1> () 1" 'S &

$23A )9 1% ( M$IS (1 1+
LG# ™S % M&(SH" #HS (1" #S 1!
ISEGUISIY & # 1 1() " %

%' IS & HWH&(! ) ($"# #$ ) " 11(

$23 (& /B9 I ( $ *$"$ +&HH+ $
I$ 1IS###"$ 1 ( $"(G % 'I$
(1$+11$ % | IH (#S & 1$) #$ % &
"LHUHE(HS % | 1&I $2. 1# U2

LI +H%H&(# S &(" #$ % &1 % " 2 A () /B

& $&! $1+7?

TS HS L #+ %NS & HWH&(! IS % "2/
(11 #&(#$ % ( +&#S (1% | ( 4
% (& & (H$ 1 +&HS' 'S ! 1& #&H )F

"SH#S (! % 'S &! #%H&(! (*! NS "+#
A9 #"(91 * (H&F
F$"! % '1$ &! #%#&(! "(B'+ 1($
O 212 (1 1+&+ % #$ (;>< &!1%%HEH'I$9 +
1 +&#$ ' 11$!11& #&#)
1% #3$% "(#$ !(!+ NS &! #%#HE&(
% #HS L #I? http://www.cwape.be

1.% #$'%# | 0 'S & #%#H&(!

11

$ % 'U$ !

(GI'F

$+ &#( & '#$%

&# 1 (#$()9 !

! L, #

HYHE( !

L) 1& 1 & $&I $HS' |
& H&H) 1 +&+ % "

"HEH" " L H#&! %

11

11 &(!

(1 %"( ! #$1$++
&) HOH&() (+:#& # 1> #!
( S (+ #5 J@ #$

1% #$ "I ! (!

N 24)( 9 ! 1I&#$'
W # (1# &(& (+

%#!1+ %

& (HS?

1 #% I*#&! 1% 12

LTS+ %

) eEC!(

g ($#" #$ ( SH#(

& & (#S$



6> /)(

$$

I X9+ #$' /13 1 (*1(11#&!

L'(G! *( 1% ('1$ & #%#&(1# (,*8
) 1#&! % 5/ X9 # # (5// D

(824B 1 I(+ 1 1)#&( 11& #&#
S % 1&I($1 +a&

P( S& #%#&(! ) "# (4 18 (F#+] +% # I H#S # 11&
( 19%!1$&! 1#$ I &"HS+ &&! 1 1 ($ WHAS $( ( '( # (B
1%%#&H#!IS&) % 044D | V' () ,+) "#H#S ( 3% 1
( (L, #+(# % '1%I$&! 1&HANHE % # CIMEHS % !
11) &#$ % ( % # %! (1 ( ! N #"(C ! &
tH) 1 +& (P (!

MG () L(#$ (1 14$ 1S > ($ #%6H!+ %
20

K $!'#19

05



3 $ 6= ! > ", 6= %E>#3$
$1
NON FOSSILE kgCO2/MWhp
wind/solar/hydraulics 0
organic biodegradable matters 0
milling 4
transport < 200 km 5
transport > 200 km 25
drying 10
corn crops 22
wood 23
wood pellets with residues from the forestry 30
cultivated wood (short rotation coppices) 45
rapeseed oil 65
- bio-diesel 80
FOSSILE
- natural gas 251
gas-oll 306
light fuel oil 310
heavy fuel oil 320
coal 385
! &$#H I+ IK %(& ( SRS (Y # T1& 1#() 1S
1$% $( (( S (?
0 .42 G’ =1
! &$#+H I+ JK %(& ( "# #$ () # 11& & #&#)
1$(#S L 1%I$&! 1&F N9 (1 1S %HHS S( ( (9 B
(?
0 .42=44D O 043 G' = |
P % '"($!1+ & #%#&(! # !+ &1+ # (JGK %(& & !'1$+#$ !
P(# (F#+(3&! % % # ' AES # 111& I 1%!1$&!  # "I($
( $'IS & #WA&K(!' # (S !+ 1) #'1 04 3G %% # CIHAES (!
1+ 111& P 19611$&!11:1 1 ($
% # 1 11&#%H& "B RS ()% T&SHH I+ 1($ H 111&
# %! "#6 (&& +#$' I %%#&H#( 1, # 1+ 1" ##$%& 9 '$9 IGK %(& #
&(& (+ (&& +#$ 1% #$ % " ( a9 & #& 1%%HEHI$L) % 1]
1($ 2
CPP
k:GNG'GPP =1- GPP =1- 4.
Gne Cve Cue
e
! (G vt % ('t 1 1(3 w# #$' o+ 110 # (B
1%%#&#!$&) % O50D SHE+ U9 S (#S (120 1&$ #, #3
% :+1! 5/ ($+ 1'$% ! ($1 (#$ 8! (BG4 #

h O44D9 a O50D9 $ (?

0O5/C4054G' .= 19
GOo/P@@ % .5D ' II$ &! #%#&( !

* The present section is based on Ryckmans & Arz0@7).

00



.

GEH#HG: +11 19 81 ((#! &S # #$% (31 (#$ 4 &
(?

05/C.4044G' = 19
G0O/934 #! % 54D % '!I1$ &! #90H#&( !

#HS, )I"OSI N (1 %#HS$( ! # oG+ (1M 18
TIS#( % :+ 1019 ( ($: )1 % %! % U1 (HS 1S1(, ! 118 #&H )9
AL 0 ( &#1 % -UH" # # "HS Y+l L # L$() ™
L(1+  1'U$  #(#$ 2.94 &X=G #$ ( S+ ($+ 2/ &X=G #$ ( $#(9
S+ # I"BS LIS H% LIS )M 1+ &! #SHUHE(S ) ! S %
TS+ US &) HUOHE(! (8& +HS ( (! + #+ (SO #

(5( * = x
® +,!

o (N (& )M # L$H ) ! R ST
&"L(SH! &S (11) % #$1 "$ 11 % 1& H&( HSH S SIS
H#SISEGUISI) (11( % ' # % 11 & CH&( #$M M K 1&IH
/D% 116 (& #$&"L(#$ ($+(+ 1& $ N9 (1ISI1H! &I
2/D % 116 (& # ("(6H"" %24"# # $XF 116 (& # 1I1+%HS$!+
$+# | $4D% #"( |& #&#) &S (#$ ($+ $BID % #"(

(1 +&#S$ $ ISI( % | | #+) # L #$& (14 O/D #$ I(+ %
/D% K ($+./D#S$ I(+ %2D% (1'$! 1#!

(5(5  # ook ox !
® +,!

@& N ! "E$) 1$&) "G! 1 ( # # Sl HSS *(#H
1&$ O (S H#H& I$I( IS I (1+ 1&$ H & ((#$ $
11 "LSH : (L# HS #SY #S | L1&S '# &S 1&HH 1
4D % # & # ("(6H"" % .4/ /Il X 1! IN& $1 8 1( ##
(G | L% #$ % (+ (#1+ "$# #5 ($+ % 1 % '1N&
JU S &S, (SHK% " # 1 N& ( !'% # % # GHS$+

{(5(6 > = x

H%0%! 1S )11 % (6 "I( ! (! 16# #$'2 (6 ( ($819 #$& " (6 & I+# ($+
HE&" (6 +&#S (B H+&HS $-1H" L#$& " (6 1+ & #S# 4P
(11 #1+ #$&! /5

oL > 2 (L&IS(I % ! I>#1M$ & ($+ 1 #,)

( & "0, 1+ 1 (610! ((# $ 10( ! #$&™ (6%



. Y

| Ot &( I #$ H#& 1 #$M S (!
LS 1+ &#, 1( ($&19 1S | +HI%%!

% | (100! (6#

IS8 # 1(#+ ! (61()

> 1 2(& HSL&S( % 11>#1M$ & ($+1 #,)
(( & "0,)++&+% " 1S (6(,!#$ &"

I > I B > I D 2 HS L (MLHSEHL (!
LU " 19, 18 L H+&H# D ((%& #o#1 (3
100! (69 ! (BL)! +! $ I1&WH 1 +#%% 1$&!

| #$&" (6 M+ &#S % ISY) (HS "I !

#0000 (B

&$# %BI( | H#H& (VI#H# 1% (6( ($&!
2 11@&MS % (S +&S( (HS )" ) (S I & $HSHS  #19
DL, HD (1M
LS (+#
5 (1" (11 #($&!
0 (#& (11 #($&!
4 #1H# (HS HS+:
3 (#$ % %
@ " (#$ % &S ( W(HS )M ) 1 o1t (9
(S IRH(M 18 # 1ML 1 IS
YLI&IS % T#$M M # 1 ## 1% (6 ( ($&# ( % .34/ /@
L% s #D ) 11 (@&HS (S + U ) (S #19
S HD (% %# 1S 2.BIB9# ( LY #((HE Yot H#S
% 1$$ (M + 11 #Hl+:++ PS"#8( 1(, ! 1%%H#&H#!I$&) (
JHSHE "3ID% #$ !'$ " 5/54
! 1% $+C 1 NI& #$* #(1+ | &&' % +#%%!1$ (6 "I( !
10 1 11&#%W#H& ! % -I'#" (VHA$ ) 2
12 1 +&#S &HHS % 2.B/ X # U3 FL# I (N$)I0)
#$&1('+ 3/ M@ 9.34/ /B ($+. @@/ X 18
PI# (#1171 % %HS(S&H( 11 #$ .//3 9 IS (6 +&#$M( !
(((+ # 1+#1& #1& $ ' % ! I$1(, ! 1& &$ "
G+ 1 (+H 1S+ (6" 1 ( (M& $#" (,(&G 1&$ " K
& #&! . (,(1) #S##(1+ S 4 IS LS(HS( (S HS( |, HHH
(1 11 +#1 J#$+ 1': % | IS GL1& 1 ®"(!(
NS TH#(#) 1+ % #5411 $ (1+ #'1 S % H#HS (#S$ #S (4#S
L U(LES 1 #1" (&& $ % 84D % L (6"( 1, + #$ 4
( ((#$ 00D % I6LI$+# | $ 1$1:(,! # 11$"1$$9 G$:$ ( #(
SINHE(O H&H! 1 W& (! + 1§ Y (HS #$1 M (!
(SHI+ ($ 1 &/ # ($+ +# #$& (! 9 $("M)? 1+&#S 1917
&$ "L#S9 15 1+ 1MS % I1$L( ! ($+ WHS( ) 1HHLHS 1S
1+&H#S% "% # 1$1) -1'#"# # & 1$)( (19

$ ! 9%

HHAH) &S HS (S >(#) % 1>#L

45 ((#$ $) '# 11+#HS (!

03

1$ 11% "($&! ($+



T &MLIMS(#) # MHS( 11 (&#S
11 $&! & " #$!+

E I !
"L OTH$% (#S$ S 1M (+ #S
$ +& N((1&HHS % 1(& "I( !
LI+ #S* IS "(H#$2)I( * I (B(,
618+ I"I( 1 L HHHS %+, #]
G+ #B& (! 1 1&SH&( 1> HIMS (, W
2 11 1&™IS+H(#S$ A"+ % ! 16#
-UHS ! .9 9 #& ( #BHHA(+ &11:#
(L (#S$ ! &(#+ H#& (&G I+
IS # B+ (,

$&ISHS JLI(+ #$H "$ "(+ #$ 2 ))( M
8 #% 1 ("$ % ! #$&" (6 +&#S$ 16&
HSH &S ($%! 1+ 15% #$ (6
$)"(H% +I #S %4A)( ($+ +

{(5(7 Lo

Bo# (1 HSRISHY (H& (1 ISI1#!
++& 254D % # #$H IS % " 4
1%# (!(, 55D # "$I(! ($! !

((6(3

I N O H& (S NS
A) B &"™ SH&(1+ J(&&I1 ($&! & # ! #( %
% IS 18 H&H) IHE& # |#H#, 1% 'I$ &
H& &S+ (HS+ #( () (V=%
&! HOH&(! # # H#S H#S! # 11 #&) % "
HE& (+1+ 1J(++ % ($HSGK ( (1 #&)

1JIR)&#S % | &IK# ! IS $"1$ (
X #(#$K
1% #$ :+ 1(" (VI##, 1'% 'II$ &
I O&IHS 1HS+ ) "(#$): +1 & #$'#S

(G

S+ LM

D& HS [0 & =HE("

"1 1 5/&"(,*" $+ I*

T+ % " (#$&11#&!

T&"L#S$& # $ % | 1" # 1+( N
(## 11 11% "I+ ) ($ (&& +# 1+, +) #

)X

HE&IS #H UHD(S&H(

(! ($+&S$ "
1)(

19%%#&#1$&)

# )" % /3 $ !
| %HS($8H( & H#9
I % 1 1&™ISH(#$

BT K %"
I+ | 1+ &#S$ &I H#S |
N # 16&ILH#S # ¥

#EX #E #S ISL(, 1 IS
611 %# (6! $ !!
% 04D % (* #+!+ (6!

1& #&#) & #HUOH&(! 1&1$ )
+1 &1 % 11+&#$
HOH&(IK $1S1( 1+ | &
&G (1'$ ##,1 % 'UI$
Lorg () (198)
# J(++ % (BHSGK (! (
) #K( I+ (S LIS HE

| #OH&(! #! (1S I+ (
+ #l

JH"S (+H# (B
" +$&

o@



1& #&H)  Ybi( 1 +# $)IH#H 1%
(Lo + e ) (& (!
HE& H&HH 1L S (1("# 1 &((
G T (O (O T G G
CHL L (%(( N&")#  $ "9
$"- #$1 ')
I$1)& 1 : +1 +&#S# 1'( %S

Do+ (+,)% ! 161 #(#$ % !

(6(: /
( $( #)#1 ! (Y& 11# $+!"
(+# " 16("HS! I (HS(HH) N !+
I$1) (P& % !: ! 11) & (#$ # #3&
UIHS 1+ ($+% (B1 #8' ! %#$( 1

13 % 11 +&: +(11( #$&S$ (+#&#$
( S ( #( $#(: + 13 (*
IS &) HOGHE( !

& 1 +&19 1" ( 11)&HS# ($()
(#SHLUSHS | +) ) ( IS  ## %
(A1$ LS+ HS ( 1( % ! o+
CHSI L &SH HS & HOHI HSLI&HS % ¥
(&, (B&! % &S 1% " (+# ($+ (
(V1S Q&L+ ) -1HS( ##

&I&G %# % ( ! &#$S % !+

% A" # S (1&$+()1+& , (1#
&S "L#S SI++ % 1 (BHS9 %! #HLHSO (¥
ESHH (#S ($+ 1$1) M+ (&M %" ! $
&1 H#OOH&(! (1 ( 1$1) &S "1#S

% | HISHWH&(HS (B+ (BHH(H 9% # %!

G loeH$( ($1 (#% 11((,

(&I(H# #)

(7 !

(7(3

$ 1T (HS % & HWH&(! % ISL(! !

( L % & #WH&(! 1>
1$&) (, ! HHH&(#S % &(& $(#B( H"
I+ 0% IS 1 +&#$ ! "' $IN) 1%
AUC (1% #S 11# 1) %

#oo# (PR $) (S G # HIS 1>
+% #1810 11# $ (FH& % 1 H#H&
118 #&#)9 (9& #$'9 ($1

0B

NS & A#%H&(! #% | HP&HAS! (#F W

61& #$1 (S # !

(K HS D+
&& +#$ 2
\$ " IIHSL +&
N1 +&#$

($# () "(#$ 1$(3&!

| ($(+# # #$3"$ |

&HS (1 ( H@H !
HOLISlY (# 1+ %
+& 1 1 #19% 11

#1 (HS(HH#) LHSE&HL 9 |
L &($& (S 1+

Li+ ) #SI1$(#$(9 (&&I1 1+
1'($ % ' U &I HYH&( !
(1 #%& $! % # & |
LS HS (, # IS
SO)! a1+

(+:+9 %:+9 (0 + 9

& ($+ 111! 1(%
() $19 1 1 LIgY)

#$' 1& "1 (Gl$ #$

% (S IS

% "(G#$ 111! 11& #&#)
H'(C % +HHS #$( )9
#$9 &G ($+&1&G ' (

& #H&H) 11# (BHS, #+1 &I+ |
(& 1 e ()
O L I [ G (- |
& N+ 1 1% #
1J(++ % ($#$GK Il 52
#$#% (& #S (" &S !
# 181N *& # +.,1 1+



$ & A%H&(! ) "% 1S 11 & #&#) 1 +&#$S +#1& &#I1H#(%

'# #$ (! (GI$#S (&& $ S$H#I& # # ( Gl$#$ (&& $ ) '&(& (#$ %

Pl TI& #&#) 1 +&#$ % | & #%#H&(! PISIY) 1+ % 111(#$' !

H'C B+ % (Bl #S' # Po"g L+ (P ++&1+% " |
OISR NI& #&#) 1 +&# S 16&!11 #% PISIY) 1+ % 1 +&#$ ($+

1 % !'#"( #%"(!$(! &

P(L1& % @#$(##)N+H#& +:# PHISI)L (% "+ #%'

1O 1S+ N AS H#S @ #%%! 1S (& (+ & (B&! '#1 # 1#% %
LS o# M (S (0 % H#S% "(#3:( 16& S+ #$' 1"NHS #

J&MT &I (NG ) ! MMe(: + H#HHL )" S (HS(HH#)
&#MH(# ) ) " % (+ %! g (0 ##1 % @ |
1S $ +#%%! IS s ™ o# &(! I’ 1S +#1&#*19

"HHES (" % 1T ($+9) "% 79 1&
$ IS O #OMD LA (S #G! E=1&( (!(+) G
(&#S$ (B+ #$ + &+ ( () =11&HWH&(#S ! % ®o#"C (" '+ #%

#1$1N 1 ($

(7( /

(%! 1#% % *#1:9 #K #'1 ($ "I$# $ (! $&H # (B
#EHLI$HSO $F1 %#HO S *$IS( ($#( #3$9 % $+!+ #3$ 2888 :#&
1" (#S(H#H#)"($(+ % ! " H$+ IS+ #+1( ) &! #UH&(# S

Pl s+ ($( (P&IM&($#H" 1 &( I % +($+1(1' 1 +&

C Heramas L HSG! G % % ! F-1#($ % !
&! #%H&(#S$ &M # (+ $ ! &##( +1%#HS I+ ) $&H# 1 %!
BCMS (BH(+ (L1 HM+ #HS -UEM9 H#& (! PG# (S ™9

(S 1S #'#( (B $H#&( U #SG! I (B(Ms
#,$ 288B ($+ ! (3 1S 1 (#S( ™ #+1 #$! % (#$(, !

Po($(!"$ #,$288B (! ( !'#1 A+ 1S 1S &#TH(($+
#E+HH&( % #$( 1% I "(B(MM$  #1$$ (J. (&% G

PP L3S D HOH&(H#S &' 1$+ 1+ ) | $&# (
"IT#S $&H# I>#1"$ $0 (& JIB ($+# *(#+% (%#*)|(
g+ PSS ($+(+ () 1% 1& !+ #5 1 (&#&!') ' +(%#$ % ($
#S+r8+ (1 (! % (#$(,! % ! "($( TS (S 'HS( (T %

PH'L *1M$ % #S( ' % ! "(S(!"$ 1?7==::11%& '9 () .//8

gl 1#%(! 1,#& $+! (G ! & # (!

P(+H#$' % | #'11"1$ 1+ &! #%#&(#S$ & "9 b 4D%( $% ! (!

&! #%#+ $+1 1 % (M B2/ (9 ( A) .8 s ( (
"% %42B% ! B! LI#(!($+1,#& "9 1.2, -1'#($
&"1($H! &"1)#$ # I &#$ % & +) % %! (+1+&
2D % 1" (1 (;: +I1$I )< (&#H)? D1+ "% I(#F
"I &ML(SH! 22D (*1 (1 (P HBHH & #IG # DAHISIN9 (D!
(+ %& # 1 +&H#$' 111 1+ &#1 & "L($#H! IS (#S' I(
1:1 17==::11%&,19A ) .//8
#P&! 1 %# I % ($ 1S $HH&( % #$G! P (®(Ms
9 +I* 11+ #$ 11( ) 8/9 161! #1$&! ( S (& H#H( (BT #EHE&(
(P )y #'1 (3 % U$ %! 1 #&) 1?2==:"&1%! '9 ()
I8 $HEH#H(+ T T H#,S $%!IS&! #$ 2 88B9 | #$# 1#( $%!!$&! $
IO1&#$ % ! #$ 1) +&H+1+ #'1* LIe#H #$' 1 %

G 1S $+H&( % HI$S(.II.

The development of sustainability criteria for doWwood fuels should be based on the
existing PEFC model. This one should be encourageatder to be adopted by a large
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majority of forest owners and wood industries. Frihvare, the certification system will be
easily extended to the energy use of forest anasting wood, produced locally or imported,
helping this market to extend in a sustainable way.
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Absolute figures (km?) 1980 1990 2000 2003 2004 2005 2006 0072 2006-2007
Total surface 30.51¢ 30.52¢ 30.52¢ 30.52¢ 30.52¢ 30.52¢ 30.52¢ 30.52¢ =
Ground surface 30.269 30.27 30.2718 30.2¥8 30.478 30.p780.278 30.278 =
Agriculture 19.09: 18.30: 17.65: 17.51: 17.47: 17.43¢ 17.39: 17.35: -41
Arable lan 7.346 7.594 8.631 8.347 8.391 8.420 8.407 8.387 -20
Permanent cultivation lapd 156 177 233 232 23 23 22 235 12 +
Permanente grd  6.66< 5.78¢ 5.06¢ 5.35¢ 5.30( 5.191 5.17: 5.07: -10C
Agriculture othgl  4.927 4.74¢F 3.73( 3.581 3.54¢ 3.59¢ 3.59( 3.65¢ +68
Forests & woodland 6.09¢ 6.097 6.07z 6.06¢ 6.06¢ 6.06¢ 6.062 6.05¢ -3
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Relative figures (%) 1980 1990 2000 2003 2004 2006 2006 720D 2006-2007
Ground surface 100% 100% 100% 100% 100% 100% 100% 100% 0%
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Arable lan 24% 25% 29% 28% 28% 28% 28% 28% 0%
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Permanente grgss  22% 199 179 18% 18%0 17% 17p6 171% -2
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TJenaitr 25)?18 Ruien Electri::(;éﬁiﬁezrestaﬂon) Tangero iStora Enso (paper industry] Linopan (chipboard) | Norbord (chipboard)
Domestic  |Import Domestic  |Import Domestic  |Import Domestic Import Domestic |Import Domestic |Import
not defined 67.967 26.261 18.463 112.691
- chips 65.927 3.649 69.576
8 [pellet 399.112 399.112
% |dust 74.962 3.937 78.899
waste 66.917 4.657 18.470 90.044
[ pith 22.781 1.533 24.314
S pulp 251.445 251.445
Total 140.889 30.367 - 400.645 67.967 251.445 66.917 4.657 18.470 - 26.261 18.463 1.026.081
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There are no accurate data for Wallonia at theeptetgme, but the following figures were
estimated for the year 2008 :
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- pellets import : 300 000 tons
- pellets export : 1 000 tons.
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"CrECON (IS AS& I+ #S L )9 %! )lL+& (*,1$
16& +1+ (i #$& ++#$ ! +) (,!55 (,'50
1% ! ! " *
CN code(s) Quantities (t) €/ton
Round wood See footnote” 1.752.234 49,3
Chips 44012100, 44012200 96.022 40,8
Sawdust of wood 44013010 173.434 48,0
Wood waste and scrap 44013090 897.118 31,1
Fuel wood 44011000 16.543 77,4
Tall oil 38030010, 38030090, 38070090 1.500 410,9
Peat 27030000 620.745 41,5
Ethanol 29051100, 29094911, 29094919 434.364 353,9
MTBE, ETBE, ... 29091900 82.374 442,6
Straw 12130000, 84334010, 84334090 68.995 775,7
)9% ! ! " *
CN code(s) Quantities (t) €/t
Round wood See footnote 754.588 87,9
Chips 44012100, 44012200 305.570 46,8
Sawdust of wood 44013010 130.912 20,5
Wood waste and scrap 44013090 450.200 62,0
Fuel wood 44011000 20.719 44,7

" http://epp.eurostat.cec.eu.int (July 2006)

8 See Annex A

® 44032031, 44032039, 44032011, 44032019, 4403288032099, 44039110, 44039190, 44039200,
44039210, 44039951, 44039959, 44034100, 44039919995

BS
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Tall oil 38030010, 38030090, 38070090 2.356  530,1
Peat 27030000 255.563 59,5
Ethanol 29051100, 29094911, 29094919 77.676  957,9
MTBE, ETBE, ... 29091900 248.058  412,1
Straw 12130000, 84334010, 84334090 37.210 2.028,0
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