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Classification of wood-based fuels

Wood-bised fuels

Energy
Forest

Short
Rotation
Forestry

Forest
Biomass

-

-

Primary
residues

Logging residues
Stumps

Whole trees

for energy

~

Secondary
residues

Industrial
Residues

J

Bark
Sawdust

Shavings and

chips

Endings and
cross-cut ends
Black liquor

Recycled
wood

Used wood from
Construction
Demolition
Wooden
Packages



RAW MATERIAL SOURCES
Roundwood




Logging residues




Small wholetrees







» Statistics for removals & NAI for stem wood
= Shares for biomass components

.Proportions of blomass components used In the volume estimation. Above ground biomasses are based
on equations presented by Marklund (1988) and volumes of root estimates are based on Eggers (2001)

Stem+  Stem  Branches Needles Tops Total Stump wood Stump wood
Stembark  wood estimation estimation
loss (Mordic and Baltic  (rest of Europe)
countries)
Spruce group  55% 8% 24% 11% 2% 100% 21.9% 19.1%
Fine group 67.7% 8% 17.7% 4.7% 2% 100% 19.8% 19.3%
Broadleaved  7g o9, 8% 121% -  17% 100% 22.4% 14.7%

group
VIET]A



Estimation of harvestable volumes

= /5% of clear cut areas and 45% of thinnings
harvestable

= Recovery rate of above ground biomass
» 65% after mechanized cutting

» 50% after manual cutting

= Recovery rate for stumps
= only clear fellings of spruce dominated stands

* recovery rate: 33%-mountain%*0.33

= In flat lands 33%, in very mountainous lands a few

%
METLA




= Net growth — Current use of forest biomass = 785 mill. m3/year

36 Mtoe

Mill. m3/a

=1

Theoretical potential '

Technically
harvestable

= Annually harvestable volume = 187 mill. m3/year = 411 TWh =

O Stumps and roots, balance
[ Needles, balance
B Tops, balance

| Branches, balance

O stem wood loss, balance
] stem, balance

B sStumps and roots, fellings
O Needles, fellings

O Tops, fellings

21 Branches, fellings

B Stem wood loss, fellings



Forest energy resources of the EU27

= Largest forest energy resources can be found in Germany,
Sweden, Finland and France
* Finland & Sweden: logging residues from current fellings

= Germany and France: biomass from balance

& &

2

3
€
2
e
g
3
=

O Available stumps, balance
B Available stumps, felings

O Available residues, balance
B Available residues, felings

aE

e




Forest energy in Finland

Rapid growth in 2000’s, 3.4 mill. m3in 2006

Wood energy harvest: 10% of forest operations, in the future
30-35%

Goals in national forest programme: 8 mill. m3 in 2015 for
energy

[0 Small scale use
0 Other
B Stem wood loss

Stumps

m Logging residues
@ Small whole trees

gSmall delimbed stems

2000 2001 2002 2003 2004 2005 2006




Estimation of costs for supply

= Selection of harvesting and transport
technology

= Hourly cost estimation for machines, €/hour
= Productivity estimation, m3/hour

= Unit cost estimation,
= hourly cost/productivity = €/m?3




Cost of wood fuel, chips from logging
residues In selected EU countries

Cost of chips at plant, €/m3

—— Czech Republic
=-o—Finland

—— France

* —— Hungary
——Poland

—— Slovakia

—+— Spain

== United Kingdom

€/MWh

€/m3

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
transporting distance, km



Estimation of cost supply curves

= Estimation of forest biomass availability,
m3/km?/year
» residue volumes/land area

= cumulative residue volumes around the plant as
function of road transport distance

= Estimation of volumes at plant at given price,
delivered at plant




Avallability of chips at given price at plant

Cost of chips at plant
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Information on harvestable stands and
biomass components

= Current fellings (logging residues + stumps)

* Information on stands is a by product of roundwood
harvest

* Reliable estimation of biomass volume still lacking

= Balance (annual change rate, standing trees)
* Not very good tools exist to FIND SUITABLE STANDS
= Satellite based survey with land owner databases

* Forest management plans
= PINPOINT suitable stands in planning phase

= |nclude ENERGY BIOMASS ESTIMATE in stand
information




» |Lack of suitable and competitive harvesting
technology

= Growing but still small business

* Big investments in machinery call for long term supply
contracts

= Using of normal forest machines as base machine
reduces investments and risks

» Plethora of supply chains
= Confusion about appropriate harvesting systems

* One system works in whole Europe in terrains below
40% slope




All purpose supply chain for forest
chips in the EU

= Felling bunching of trees with a harvester
= Forwarding with a forwarder

= Chipping at roadside

= Road transport of chips by a truck with a
trailer

= 1




Investment needs in supply chains,
capacities of machines (EU27)

« feller-buncher: 10 000 m3/a

e excavator: 17 000 m3/a

« forwarder: 30 000 m3/a

e chipper: 30 000 m3/a

e chip truck in Sweden and Finland: 25 000 m3/a

e chip truck in other countries:15 000 m3/a



Investment needs in supply chains,
number of machines, 5 years life time

= feller-buncher: 2032

= excavator: 247

= forwarder: 1327

= chipper: 1327

= chip truck in Sweden and Finland: 439

= chip truck in other countries:1923



Investment needs in supply chains,
volume of machine market

= total market: ~2 000 mill. €/a (whole
EU’s forest energy potential
mobilized)

= market now: ~200 mill. €/a



Discussion

Fire wood utilisations vs. firewood statistics

= e.g. France: official 2.8 mill. m3, estimated over
10 mill. m3

= |taly: official 5.4 mill. m3, estimated over 10 mill.
m?3

Part of wood plantations are outside forest

statistics (poplar plantations in Italy)

Biomass models: Best available models
should be used for each country




I | could deie...

Each country makes own estimates

Principles of calculation are harmonized

= Growth and removals basic data

* Biomass models

= Cost estimation for harvesting and transport
Harvestable volumes should be effected by
" recovery rates by tree species

» silvicultura and harvesting practises

* natural conditions

Only forests available for wood supply
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