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EU targets for bioenergy

require research
Energy policy targets:

e EU has to reduce Greenhouse Gas (GHG) emissions by 8 %
between 2008-2012 compared to 1990 (Kyoto Protocol)

e Doubling the share of Renewable Energy sources: from 6 %
to 12 % until 2010 (White Paper)

e Green Paper on Security of Energy Supply, transport 20 %

Actions given by the EU Directives:
e Emission trading
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loenergy RTD Funding in EU
based on a questionnaire in 2002

A MEuro/year
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New instrument:
e Duration 5 years, 2004-08

|° Budget 8 M€ .
orschungzentrum
Karlsruhe, Germany
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NoE Bioenergy - Phases in Integration

Identification ~ Synthesis to ~ Integration .
of barriers overcome the and implementation
barries

Integrating areas:

. . . - Integration of NoE
Scenarios from Directives
- Large scale, CHP
\ - Joint research activities in 7.FP

and Forest industry
- Climate implication - Additional partnership

and Small scale systems i
- Liquid biofuels - Industrial and SME

for transport /' co-operation, joint activities
- Biogenic waste
to energy
) SOC.l oeconomics and Industrial partners
environment and the Advisory Group
- Agricultural biomass

- Land use change
and resources
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Bioenergy is the largest
renewable resource

European energy mix Contribution of Bioenergy in the
2001 energy share for renewables 2001
E 15 %

32 %

B Solid fuels E Hydro
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OO Natural gas B Geothermal
O Nuclear O Solar

B Renewables @ Biomass



T Bioenergy in EU-25

Community research




Renewable Energy Sources in Finland

- 20 % Bioenergy from Primary Energy Consumption

— H 1)
Hydro power 10.2%, 34 038 TJ — Wind 0.0%, 331 T

— Solar 0.0%,85TJ

Solid recovered fuels — Liquid biofuels
1.1%, (3 812 TJ) 0.0%, 165 TJ

Biogas 0.3%, 967 TJ

DOMESTIC USE
OF WOOD FUELS
16.9%, 48.7 PJ

Heat pumps 1,4%,
4620 TJ

Other bioenergy 0.2%, INDUSTRIAL
402 TJ Wood fuels WOOD RESIDUES
86.7% AND BY-PRODUCTS
289014 TJ 32.8%, 93.3 PJ
(80.3 TWh)

BLACK LIQUOR
50.8%, 147.0 PJ

Total renewable energy sources in Finland 328 293 TJ (91.2 TWh)
23.4 % of total energy consumption
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RENEWABLE ENERGY PENETRATION
EU15 IN 2010

Source : TERES Il

Best Practice
Present Policies

woody biomass agrobiomass Forest, agro
and waste
equal sources

100 Mtoe ~ 3.6 EJ

20 40 60 80 100 120 Mtoe

Bioenergy today ~50 Mtoe/a equals to 310 Mm3/a

Riweners gt for . Raw material
RES-E 2020 2010 Biofuels for transport 6/8 % demand for

Directives ?

Forest industry wood demand —in 2010



Forest Industry Wood Demand - Bioenergy in the EU White Paper ?

Source: EU Energy Policy Impacts on the Forest Based Industries, 2000, CEPI

% million m*o.b.

500 Additional

resicdues
Lo energy

Forest
resicdues
Lo energy

AR Roundwood to
fEE energy

Traditional
fualwood

Domestic
roundwood

to industry

imports

Actual Business Minimum
as usual pain
ususual

- Roundwood to industry in 1996 243+23 Mm3/a = 41 + 3 Mtoe/a
- total wood demand in 2010 in White Paper scenario 443 Mm3 = 73.5 Mtoe/a
and in BaU-scenario 367 Mm3 = 61 Mtoe/a
Additional use of roundwood to energy 163 Mm3/a = 27 Mtoe/a in White Paper

1 Mm3 = 0.166 Mtoe




Integration of raw material and
wood fuel production
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Forest residue potential in EU-25 using the Nordic experiences
- volume of technically available forest fuels, top 10
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Promotion of greei. electricity by state
subsidies has increased green power's
prices

Measures vary country-

by-country but all include
0 EURMWhe guaranteeing high price
for green electricity
generation paid by all
consumers of energy
pushing up costs of
energy use

B Feed-in tarlff
B Grean cartificale
m| Maake%lplicf:_ .
ecincity market price
without grean subsidy

-

Production
cost, ind.CHP

Measures increase
energy producers'
ability to pay from
wood based fuels: this
will have an impact to
fiber wood price.

May 31, 2003

Emission Trading: ~ 38 €/t CO, break even where round wood to energy ?




WOOD FOR PULPING OR GREEN ENERGY ?

- typical prices in Northern Europe
Raw material price for

/ non-taxed FT- biodiesel ?
Electricity in some Central European countries
boosted by various policy instruments
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Pulp wood Energy Mill Forest
wood ? residues residues

“In EU White Paper scenario the wood price will increase 39 - 75 %
from current prices to 2010 “

Source: CEPI - EU Energy Policy Impacts on the Forest Based Industry,2000”




OPTIONS FOR FOREST INDUSTRY ?

- Control of raw material flows, additional revenue -
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Mill I Power

Wood
residues
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Forest biomass
in future also
urban waste and straw
- Southern hemisphere
plantations
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Energy Production at Pulp and Paper Mill BioRefinery

- advanced green power and bio fuels production options
- green energy can give revenue as high as pulp production
with existing policy instruments in some EU countries

Wood for fibre*
850 000 - 1 200 000 t/a (dry)

. Pulp and papermill — Net power*= P + (60 - 90 MWe/ 600 GWh )
Kraft pulp 400 000 t/a

Biomass for energy™ Paper 500000 tia ~a Light fuel oils and fast pyrolysis crude oils
600 000 t/a (dry) \ 30 000 - 100 000 t/a (20 - 60 MW/ 50 000 toe)

Optionally FT-biodiesel
150 — 200 000 toe/a
or EtOH and MeOH-MTBE

Net power* = P (typically zero for
writing paper mill)




Potential in European Forest Industry Platforms
- 100 sites out of 1300 mills -

» for IGCC plants: 4 000 MW, ~ 33 TWh_/a of additional electricity from
4500 MW (37 TWh/a) ~ 3 Mtoe/a of solid biomass residues or other biomass

» for FT-biodiesel plants: 14 500 MW (120 TWh/a ~ 11 Mtoe/a) of FT liquids
from 18 000 MW (150 TWh/a) ~ 14 Mtoe/a of solid biomass residues

»Forest residues would be available, < 20 €/ MWh price, upto 6 —10 - 15
Mtoe/a. Solid recovered fuels (SRF) and straw/annual crops should be
supplementary fuels

» The forest industry platform offers up to 20 — 30 % lower production cost
than in traditional stand alone option.

» The EU biofuel demand in 2010 is 18 Mtoe/a according to the Biofuel
Directive. Total investments ~ 25 Billion € and 8 Billion €/a motor fuel
- _market on biofuels




Bioenergy business and RTDD

need visions, road maps and

new partnerships with Forest based Industry
to meet the ambitious

targets given by EU Directives and

Concern of Climate Change Impacts.

Thank you for your attention |

Additional information:
www.Vtt.fi/renewables

www.noebioenergy.com




