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Outline The Biofore Company TUPM

Forest biomass potential in Europe

Competition of biomass at the end use
R&D needs
Summary: Forest industry expectations
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BIOMASS FEEDSTOCKS 1T EXPECTATIONS FROM INDUSTRY
Forest Biomass Potential
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Residues 197 million ocit

Paper and Paperboard Recycled Fibre

Existing global forest biomass use is huge. Inserting our new
'biofuels' demand to widest net advantage is a challenge



2020 Final Energy Consumption from different %

renewables The Biofore Company UPM
Total FEC from RES 2 985
Biofuels mandates 328
Heat and power |
from RES 2657
Power from hydro 341

- '—l—
Power from wind 70 555

!_I—

Solar power H 59
Solar heat Eg 44
Geothermal power 13 16
and heat p
Heat and power |
from biomass 1642 TWh

Biomass will play a significant role in meeting EU RES-targets,

4] o uPM ~1,600 TWh estimated to come from biomass



Biomass supply in EU-27 will be scarce %
In 2020 a gap of 3501 410Mm? biomass ;

The Biofore Company UPM

predicted
Estimation of EU-27 woody biomass gap 2020
Mm?3
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supply potential

Biomass gap in EU-27 will drive imports and global

trade
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BIOMASS FEEDSTOCKS i EXPECTATIONS FROM INDUSTRY
Competion for feedstock and no consistent %
regulatory support for biomass The Biofore Company  JPM

2007, total benefits! to biomass
power plants
EUR/MWh

. Direct investment

subsidies
Feed-in
tariffs
Quotas/ RPS
@e1®>— . Tax benefits
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BIOMASS FEEDSTOCKS i EXPECTATIONS FROM INDUSTRY
Bioeconomy fits well to renewing forest -’%
indUStry The Biofore Company TUPM

Sustainable development = radical reduction of CO, + Non-food + sustainable value chain
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R&D needs: biomass availability and supply e siclore Company UPM

® Develop a common view on sustainable biomass availability across different sectors,
shared with all relevant stakeholders

® Develop cost supply curves for existing and new feedstocks and given timeframes,
regions, demands and plant types. Identify obstacles to mobilisation.

® Develop new plant/ tree varieties (crop/tree breeding and physiology); improve
cultivation and management practices (propagation, cultivation systems, etc.) to
optimise water and other inputs and increase productivity

® Optimise associated equipment to minimise logistics chain costs and to meet
conversion requirements (integrated harvesting, collection and transport solutions
for fibre/bio-materials and energy).

® Use of wastes and residues — maximising efficient closed loop cycles and biorefining
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Feedstock Supply T Cost curve The Biofore Company UPM

Key issues: size of plants and logistic costs of feedstock

Cumulative volume, 1000 m? per year Average cost, Euro per m?
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Figure 8. Cumulative average delivery cost for energy wood from harvesting to the border-crossing point by
road. Note that x-axis is not linear.



Short rotation plantations have strong %
potential to increase energy yield per ha The Biofore Compory UPM

Harvesting of Willow in the UK

With ~4 times the forest energy output per ha short rotation plantations

could be an answer to limited forest biomass availability i but determined
action is needed to realise
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Conclusions The Biofore Company UPM

* The versatile utilization of biomass throughout the new value network
offers many growth opportunities, which are boosting the renewal of
the industry

* Public policy makers need to recognize — and act — to support the
Integration of forest operations with bio-energy operations. This
approach provides positive impact on jobs, the national economy,
rural communities, and the environment

 In addition to biomass availability we have to analyze how many and
what types and sizes of plants in each country is possible/ required.

 Certification of sustainability has to be solved.

* The role of forest industry can be a catalyst for future biorefineries
and bio-based products due to existing platform and infrastructure.
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The Biofore Company UPM

Thank you for your attention!




Competition potential highest in UK and %
Germany The Biofore Company TUPM

Relative competitiveness changing — and highly influenced by subsidy and regulation
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Scenario of the Biofuels Business Potential ’%

An aIyS IS1T 4 Mtoe The Biofore Company UPM
1800 000 -25/2
1 B0 D00 b eengeeernreesunressnseesanseeraseeassaesasaeesateesstnesssueesssareesanessanansnnersns
1400000 - |- e
1200000 4+ [----- T et e e et e e et e et ae e e e e e e
] O FibreEtOH
1000000 G-+ [rrreed o 0 BLOME
I TR D R I T P O FT Diesel
600000 +--f |- B Pyro Qil
400000 4| |[-----
200 000 J -----
D - T
& o : & oS ] )
{sa,{‘ ‘bbzr & é‘& 'b{\cF‘ \}I:;F@. o Q"} &@Q ﬁ@ @ ‘}PG@
<™ gﬂ c’ﬂf‘ < L's Q q_z,Q *}Q
z,ep a_ﬂrb
v OF
© POYRY Fp—

Liquid biofuels in European pulp and paper industry by year 2020.
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