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SIGNIFICANT ACTIONS ARE NEEDED TO REACH THE FINNISH
RENEWABLE ENERGY TARGET OF 38 %

Primary energy

The Long-Term Climate and 160
Energy Strategy (2008)
emphasizes the reduction of 140
emissions, promotion of renewable |
energy, or enhancing the efficiency 120+ @ Other renewable
of energy consumption. |

— Security of supply and competitiveness. 100 1 @ Liquid biofuels
Finnish government has S 4. @ Hydro power
established a “renewable energy F O Wind power
package” with the aim of increasing |
energy production based on 60 - | O Other bioenergy
renewable forms of energy by a 3 (inc. black liquor)
total of 38 % of the final energy a0 1] IR s BE @ Industrial by-
consumption by 2020 (124 TWh, 1 products
increment 38 TWh from 2005). 20 | B Forest chips
Forest chips are considered to be 0 Hiilen Korvaus

the most important fuel in reaching ) 2005 2020 max. ~20-25%

the targets in 2020. Target Helen ~10%
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COAL REPLACEMENT IN EXISTING POWER PLANTS

Coal replacement facilities
— In CHP production: Hanasaari 1-2, Salmisaatri,
Suomenoja, Martinlaakso, Naantali 1-3, Vaskiluoto,
Kymijarvi, Mussalo
— Potential approximately 7 TWh
— In condensing power production: Meri-Pori,
Kristiinankaupunki, Tahkoluoto, Inkoo 1-4
— Potential depending on the amount of power
production is estimated to be under 1 TWh
VTT (03/2011) has recommended investment
subsidies, variable electricity production subsidy (for

uppgraded fuels (pellets, biocoal) in CHP production

Gasification

— Requires investment and space reservation (fuel storage
and handling + gasifier)

— Wood chips from the market

— Flexible with wood availability, maximum share of 50 % in
the fuel mix

Grinding (pulverized fuel firing)

— Requires investment and space reservation (fuel storage
and handling + grinder)

— Wood chips from the market

— Flexible with wood availability, limited share (~ 10 %) in
the fuel mix

Wood pellets
— Good availability
— Maximum share of 5-10%

— Fuel storage and handling required (space requirement
less than wood chips)

Biocoal (torrefied pellets)
— Not commercially available in large scale
— Maximum share some 50% (not verified, can be even
higher)

— Fuel storage and handling required (space requirement
less than wood chips and pellets)

and additional support for agrofuels
— Not in active development before the elections
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RENEWABLE ELECTRICITY INCREMENT BETWEEN 2009-2020

TWh
125
u Others
= Wind
100
Hydro
= Biogas
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RENEWABLE HEAT INCREMENT BETWEEN 2010-2020

TWh
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u Heat pumps
Solar
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THE GROWTH WILL ACCELERATE BIOMASS TRADE IN EUROPE

United Kingdom, Netherland and Belgium will be mostly depending on imported biomass

Use based on highly domestic
biomass resources

Agro based energy production
and biomass potential,
depending on imported pellets

Utilisation based highly on imported
biomass, low resources

Current use based on
domestic resources.
Some import will exist

Use based mainly on
domestic biomass
resources. High
theoretical domestic
potential

Current use in relatively
low level. Untapped
domestic resources, but
some import will exist

Current use in low level. High
agro and plantation based
biomass potential

Use based on domestic biomass
resources, no oversea import

Current use in low

level, limited agro and
plantation base
biomass potential

Dependency on imported biomass

o

Large scale plants partly
depending on import. Biomass
potential mainly based on
agricultural biomass
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INCREMENTAL RENEWABLE ELECTRICITY CAPACITY AND
PRODUCTION COSTS (INCLUDING INVESTMENT)

4 » Due to technical development,
wind power production costs are
140 expected to decline

e Itis not expected that biomass
condensing and CHP power would

g 120 decline significantly in the future.
% 100 Biomass condensing
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€/MWhe

EXAMPLES OF SUPPORT SYSTEMS FOR RENEWABLES

350
1 Biomass CHP B Electricity price M Subsidy min
2 Biomass condensing ] -
3 Biogas B Subsidy max H Certificates
300 F--mrmmeees AWydropower T
5 Wind power onshore
6 Wind power offshore
250 -
200 - oo
150 -
Finland: proposed
feed-in tariffs
100 +
50 - +E4E4N- K-
*
0
123456/123456(123456/123456(123456/123456(123456|123456{123456|123456
Finland Sweden Denmark Estonia Latvia Lithuania Poland |Netherlands| Belgium /
Flanders

* tendering procedure

Belgium /

123456/123456/123456

Germany France UK

Wallonia
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Possible subsidies for production or harvesting of fuels are not included
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EUROPEAN PELLET TRADE FLOWS IN 2010

North American wood pellet exports to Europe have risen to 1.6 million tonnes in
2010. Canada has been the largest exporting country with a positive trade balance
of more than 1.5 million tonnes. Intra-European trade is estimated at 3.3 million

tonnes.

European wood pellet trade flows (2010)

Russia
400
Canada
Baltic States
' < 940
USA \J
500 O
————
Australia
65

Trade flows (1,000 tonnes)

Net trade balance (2010)

Cenade
Letvia
Portugel
Germeny
Russia
Estorua
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Finlend
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France
Czech Republic
Slovekia
Polend
USAa
Greece
Slovenia
Irgland
Spain
Hungary
Belgium
Urited Kingdom
Swieden
Netherlends
Italy
Denmark

-1500 =500 500 1500 2500
= 2009 2010

Net imports
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GLOBAL BIOMASS MARKET IS ALREADY THERE

The global export trade in woodchips reached 19.4 million odt in 2008. The Pacific Rim trade
accounts for 77% of this volume. The major suppliers to Asia are Australia, South Africa, Chile
and Vietnam. The Atlantic trade is much smaller but is expected to grow significantly in order to
meet biomass demand in Europe. Major trade flows of woodchips are shown below.

/’—-_N\\
7 ~ /

\ \
~ ! INTRA-EUROPEAN ,

. . — 025 | TRADE !
7’
0.5 (

ATLANTIC
TRADE

0.4

/
/ J

< , ~—1

L - Million odt of woodchips (2008) -

g péYRY Energiaekonomistit Ry:n kevétkokous 10

13 April 2011



POWER COMPANIES ARE STARTING TO INTEGRATE UPSTREAM
TO GUARANTEE THEIR BIOMASS SUPPLY

Northwest
Territories.

Hudson
Bay,

ries

| Saskatchewany
b

o

RWE:

1. 750 000 t/a pellets in Georgia USA
(100% stake)

2. 250/ 500 000 t/a pellets in Alabama
USA (rumoured to join forces with
German Pellets)

3. 120 000 t/a pellets in Germany (90%
stake, 10% German Pellets)

4. Torrefaction technology — Topell, the
Netherlands (25% stake)

Newfoun

it Vattenfall:

5. Torrefaction technology — ECN, the

auot Netherlands (partnership)

Washington ik
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—
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U Colorado
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Vermont.
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Massachusetts
Rhode Island
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Ocean

Mexico
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Rico

6. Waste rubber-tree operation —
f Buchanan Renewables, Liberia (20%
' stake)

7. Pellet mill in Miramichi, NB, Canada
(50% stake rumoured)

Drax:

8. 100 000 t/a straw pellets, UK (100%
stake)

Electrabel:

9. Minority stake in a pellet mill in
British Columbia, Canada

Dong/Inbicon:

10. 5,4 million litre ethanol and 13 000
t/a lignin pellets demonstration plant in
Denmark

~Scotish Southern Energy:
11. 2 400 hectares planted forest land in

-,'j\ﬁl’;'f the UK

he.
Gambia

Guinea-Blssau

Ireland

Celtic Sea

£
*sverige
Sweden

Guifof.
Bothnia

Nerth Sea
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CONCLUSIONS

Coal replacement is an effective way to reach 2020 targets in Finland
Finland is already a part of global bioenergy market

Biomass demand and competition will grow in EU and global level
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