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European biomass overview
This bulletin presents an analysis of various biomass harvesting systems in use in Europe, and considers their
application in the Australian context, with a particular focus on recovery of harvesting residue for use in
energy generation. Specific systems discussed in this review will be explored in greater detail in later bulletins,
noting the results from trials of their use in Australia.
Europe produces 696 million cubic metres (m3) of woody biomass each year (Hetsch 2008) using several
harvesting technologies. These harvesting systems differ in the machinery applied in the supply chain, the
material used as a source of biomass, and the applicability of the systems in various forest stands and terrains.
Biomass use has become an increasingly important part of the global effort to mitigate the effects of climate
change and forest biomass has been used extensively for renewable energy generation (DPI 2009). Biofuels are
a growing source of electricity generation in the European Union (EU) and more than 50% of that comes from
wood and wood waste. For example, in Sweden up to 90% of bioenergy comes from wood and wood waste.
There are three major sources of biomass in the EU: harvesting residues, short-rotation plantations (poplars,
willows and eucalypts), and wood harvested for use as fuel for heat or electricity generation (‘energy wood’)
(from purpose-grown plantations or from native stands). Some wood produced in short-rotation plantations is
used as energy wood and for the purposes of this bulletin has been discussed in that way. Residues and energy
wood can be harvested using whole tree or cut-to-length (CTL) systems. Chipping operations can occur at
various points in the biomass supply chain: in the forest stand, at the roadside, and in the storage yard and/or in
the factory. It is also possible to bunch the residues at roadside and then chip them at the mill. Figure 1
presents the different combinations available to harvest biomass in Europe.

Figure 1. Classification of biomass harvesting systems based on chipping location and biomass source
(Kühmaier et al. 2007)
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Table 1 summarises the advantages and disadvantages of various biomass systems used in Europe and notes
their possible application in the Australian forestry industry.
Table 1. Summary of biomass harvesting systems
System
Baling system

Advantage
• Produce uniform
products that are
easily handled

Disadvantage

Applicable Australian condition

• High cost of baling, only feasible
in large-scale forestry situations

• May be more applicable to
centrally located static
chipping operations, as
opposed to in-field chipping

• Impossible on steep and rough
terrain

• Low wood quality plantations
that could not produce
pulpwood or other
commercial woody products

• Flexible logistics
• Easy process control,
reliability and
cleanliness
• Less storage needed
Chipping in the
stand

• Effective
transportation (stand
to roadside)
• Easier extraction of
wood products to
roadside

Chipping
residues at
roadside
(whole tree
extraction)

• High machine
productivity for
chipping and loading

Chipping
residues at
roadside
(CTL system)

• High machine
productivity for
chipping and loading

• No additional cost to
extract residues

• In thinning operations, harvesting
of residues is costly due to limited
space for operation of
machinery
• Removal of nutrients from the
stand

• Current roadside processing
operations

• Considerable soil and stand
damage
• Additional cost to extract the
residues to roadside
• Removal of nutrients from the
stand, although to a lesser extent
than for the whole tree system

• Current Australian in-stand
processing with extraction of
the residues to roadside

• Higher soil compaction and
stand damage due to traffic
caused by extraction
Manual felling
chains

Mechanised
felling chains

• Less machine cost for
felling

• Time consuming and less costeffective

• Effective in early
thinning to fell trees
below 0.15 m3

• Lower work safety for chainsaw
operators

• Higher production in
feller-buncher and
forwarding systems

• Small-tree felling by this method
is more expensive than manual
felling

• Likely no application

• Suitable for clearfelling of
energy wood plantations

• Lower breakage
during felling
• Allows directional
felling to improve
extraction efficiency
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Australian forest biomass
Australia’s move to increase renewable energy options (through mandated renewable energy targets) creates
new markets for waste and byproducts from the timber production industry. A number of commercial
operations are already using wood—including harvesting residues—as an energy source, and other ventures
are in development. Residues can be categorised as harvesting slash and plantation stemwood (energy wood).
Based on Table 2, the woody biomass potential capacity in the country is about 6 487 650 tonnes.
Table 2. Australian woody biomass (Ryan et al. 2002)
Biomass resource

Estimated biomass (t)

Forest harvesting residues

2 986 856

Uncommitted plantation resource

1 220 000

Uncommitted softwood plantation residue

260 000

Uncommitted native forest residue

224 000

Estimated sawmill residue

1 796 794
Total

6 487 650

Australia’s current wood residue could produce 3 million MWh (megawatt hours) of electricity per year and
result in a permanent reduction of greenhouse gas emissions (3 million tonnes of CO2) each year.
In most cases the biomass supply chain design is still developing to satisfy existing and proposed biomass
users. Analysis by the CRC for Forestry has found that some of the systems currently used in Europe could be
adapted for use in Australia, depending on stand and operational factors: baling (or bundling), chipping the
stemwood at the roadside, and chipping residues at the roadside (for both CTL and whole tree methods).

Take-home messages
o

There is a significant volume of forest biomass available in Australia including a large amount of harvest
residue. While not all of it can be cost-effectively recovered, the resource has significant potential for
energy production.

o

Forest biomass supply chains have been well defined and researched in Europe and are operating
effectively to convert forest biomass to commercial products—including an alternative energy source.
Work is needed to adapt these systems to Australian forest operating conditions.

o

From those European systems considered in this bulletin, several are considered to be adaptable for use in
Australia, and the CRC for Forestry is conducting field trials in the use of some of these: baling, chipping
stemwood at the roadside, and chipping residues at the roadside (CTL). The results of these trials will be
reported in future bulletins.
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More information
For more information, visit the CRC for Forestry website at
http://www.crcforestry.com.au/research/programme-three/index.html
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