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Challenges in Estimation

Fuelwood varies with
respect to source
Limiting criteria vary

Uncertainty caused by
errors in models, statistics
and assumptions
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Present Availability of Modern Fuelwood

Lnmerchantable stem top

Background: Estimate
for the European Union
(Asikainen et al. 2008)

Aim: Global, consistent
estimate based on
similar method
Sources:

Primary residues
generated in present
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Removal of Industrial Roundwood

Removal of industrial roundwood from Global Forest
Resource Assessment 2005 (FAO 2006)

Divided to coniferous and non-coniferous based on
production of industrial roundwood (FAOSTAT)

Removal of woodfuel omitted

Borders: ESRI Data & Maps
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Residues from Crown & Top

Vresidues = Rs ><BEFCS - 1)
S
where R = removal of industrial roundwood, BEF =
biomass expansion factor, ¢ = climatic zone and s =

species group

Climatic zone Species group BEF BEF

low average
Boreal Conifers 1.15 1.35
Broadleaf 1.15 1.3
Temperate Conifers 1.15 1.3
Broadleaf 1.15 1.4
Tropical Conifers 1.15 1.3
Broadleaf 1.15 1.4

Modified from Penman et al. 2003
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Stemwood Loss

Other than unmerchantable
stem top

Part of stemwood left at site
because it

does not meet the quality or
diameter requirements of
iIndustrial wood

IS of non-commercial species

IS hidden, forgotten or
Intentionally left there

Lower estimate 5%, higher
15% of industrial roundwood
volume
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Surplus Forest Growth

Surplus forest growth =
annual change in countries,
where annual change has
been positive in 1990-2005

Surplus forest growth was
divided to conifers and non-
conifers in the same
proportion as the
production of industrial
roundwood

Residues from crown as
with present fellings

Surplus forest growth in EU25 (Karjalainen et al. 2004)
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Forest Energy Potential vs. Energy Demand
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Largest Removals

Removal of Industrial Roundwood 2005
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Largest Surplus Forest Growth

Annual Change 2000-2005
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Total Potential

Borders: ESRI Data & Maps
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Total Potential per Land Area

Borders: ESRI Data & Maps
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Region-Level Potentials

Borders: ESRI Data & Maps
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Global vs. Country-level Estimation

m Usable crown from RW balance
Usable roundwood balance

]
. Non-industrial roundwood
m Stemwood loss
m Residues from crown & top

Country-level Global
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Strengths

Globally consistent (as far as possible) base data

Removals and roundwood balances based on
Inventories and statistics -> possibilities to biases
lower compared to model-based approaches
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Weaknesses

No species-specific worldwide data on removals
available (only softwood / hardwood)

No species-specific worldwide ratios for estimating
the proportion of logging residues

Used BEFs give the ratio between industrial
roundwood mass and total ABG mass -> not valid
when the densities of stem and crown different

Countries classified to three climate zone for
selecting BEFs

Country-level data & results

Technical, economical and ecological constraints
only partly included
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Need for Method Development

Variable estimates hamper decision making
International co-operation
Biomass Energy Europe
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Biomass Energy Europe

Objective: To contribute to an increase of the accuracy and
reliability of biomass resource assessments

With focus on:
All biomass categories
Both national & European scope
All methodological approaches
All types of potentials
All types of categories

Coordinated by University of Freiburg, Department FELIS
(Dr. Matthias Dees)

http://www.eu-bee.net/

BEE project is funded by the European Commission under
the Framework Programme 7

SEVENTH FRAMEWORK FP7 GRANT AGREEMENT N : 213417
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Conclusions

‘Hot spots’ in modern fuelwood production
North America
Central & North Europe & Russia
East Asia
South America
International co-operation needed
BEE as an example
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