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Abbreviations

chm cubic meter (m°)

CEPI Confederation of European Paper Industries

EFTA European Free Trade Area

EU/EFTA EU-27 plus Norway and Switzerland

FAO Food and Agriculture Organization of the Unites Nations

FAWS Forest available for wood supply

FnAWS Forest not available for wood supply

FRA Forest Resource Assessment (FAO 2005)

GHG Greenhouse Gas

IPCC Intergovernmental Panel on Climate Change

ITTO International Tropical Timber Organization

IEA International Energy Agency

JFSQ Joint Forest Sector Questionnaire

MCPFE Ministerial Conference on the Protection of Forests in Europe

NAI net annual increment

OowL Other wooded land (see 3.2.1 for definition)

SOEF State of Europe’s Forests 2007 (MCPFE/UNECE/FAO 2007)

TBFRA Temperate and Boreal Forest Resource Assessment (UNECE/FAO 2000)
UNECE United Nations Economic Commission for Europe (covering North America,

pan-Europe, Russia, Central Asia)
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1. Introduction

The issue of potential wood supply is becoming increasingly important in the light of rapidly
growing demand for wood. To meet both the increasing needs of the wood-processing
industry as well as the needs of the bioenergy sector and policy targets for bioenergy
consumption more woody biomass needs to be mobilized on a sustainable basis. Data about
potential wood supply and its availability in Europe is however scarce or imprecise.
Transparent and comprehensive information is necessary as a basis for decision-making. This
paper stresses the importance of an approach which is comprehensive, makes a clear
distinction between maximum physical potential and likely availability, and which takes
different influencing factors into account.

It should be stressed that throughout this paper “potential wood supply” should be understood
as “sustainable potential wood supply” or the level of supply which can be maintained
indefinitely without compromising the ability of the system® to supply goods and services for
future generations. This paper only addresses wood supply, not the supply of other goods and
services from the forest, although the non-wood goods and services must of course be fully
taken into consideration. For this paper it is considered that non-wood goods and services
from the forest will remain at current levels. This is in particular relevant for forest area out of
production or with limited production due to protection of ecosystems or for recreation.

In practice, when trying to assess the potential wood supply, and comparing biological
increment, major challenge occurring are related to measurements and definitions. For
example difficulties occur when comparing removals with net annual increment or
roundwood supply with production of sawnwood, since different definitions or measurement
standards can be used?.

The objective of the paper is to list the elements of wood supply and thus to raise awareness
on methodology for wood resource assessment.

Further, the paper aims to give best estimates and quantitative analysis on potential additional
wood supply, based on best internationally available data. Therefore first the current use has
to be determined, then a theoretical, bio-technical potential, and based on assumptions, a
“real”, socio-economic potential for sustainable domestic wood supply estimated.

In the last part, the study discusses (policy) measures to achieve an actual increase in wood
supply and pointing out the challenges between theoretical, bio-technical potential in wood
supply, and a “real”, socio-economic potential supply.

Several studies have been conducting, assessing potential wood supply at national (and
European) level. This study gives an overview on potential wood supply on European level,
by using internationally available data on forest resources and information on sources of

1 «System” not “forest” as many elements of wood supply occur outside the forest.

2 Depending on the system, which is country specific. E.g. in Germany, standing volume of timber (in
forest inventory is measured differently (accurate assessment of the entire stem) than the removal
(conservative assessment of the stem volume being removed of the forest)



wood supply outside the forest, in order to get a comprehensive overview at the order of
magnitude of potential wood supply. The data provided in this paper should serve as an input
to discussion about potential sustainable wood supply in the UNECE region. National
correspondents and experts will be invited to review and correct these figures in order to get a
better understanding on wood supply in the UNECE region.



2. Methodology / Concepts of sustainable wood
supply

A unique feature about the present study is the comprehensive analysis of all different sources
of supply of wood fiber. As presented in Table 1, wood fiber can come from a variety of
domestic sources, from the forest, biomass outside the forest, industry co-products, residues
and post-consumer recovered wood (waste wood and recycled wood), but also from
agriculture (olive and fruit trees, as well as vineyards).

Another source of wood supply are imports. However, importing biomass might lead to some
challenges, that were intended to overcome by using renewable energy: imports might come
from unsustainable sources having possibly negative impacts on ecosystem, biodiversity and
greenhouse gas (GHG) balance, importing biomass for energy is still a dependency of energy
imports (although it diversifies the portfolio). Due to the regional focus of the study, and
considering the strive for domestic energy supply, imports are not analysed in this study.

All wood supply has to be seen in the framework of sustainability (implying ecological, social
and economic sustainability). This quantitative analysis is done in the framework of the
current understanding of sustainability regarding forest management. This assumes that
requirements concerning conservation of ecosystems and biodiversity, requirements for water
and soil protection, recreation and all other goods and services of the forest will remain at
current level. But also the economic conditions for forest management would continue (e.g.
rotation age etc). At the end of the paper some thought is given to changing concept of
sustainability, which would alter the amount of potential wood supply . Connected to the
definition on sustainability and directly related to wood supply is the age class structure in the
forests, which can be altered through management. Also forest not available for wood supply
and management restriction (for ecological or social reasons) influence potential wood
supply. These factors are presented in the paper without a quantitative analysis.

Table 1: Classification of origin of woody biomass

Domestic sources:

Forest:

- Stemwood
- Bark

- Other aboveground biomass (branches)

- Belowground biomass (roots)

Expansion of forest area / short-rotation plantations on agriculture land

Wood supply outside the forest:
- Other wooded land (FRA definition)

- Trees/woody biomass outside the forest: urban and roadside trees, hedgerows,
orchards, etc.

- Wood fiber from agriculture: olive trees, fruit trees, vineyards

- Co-products / residues of wood-processing industries (saw dust, chips, etc.)




- Post-consumer recovered wood products: pallets, packaging, demolition wood etc

Imports

Although all different sources are presented, the importance of the different sources differs
substantially. In 2005 stemwood was by far the most important source of wood fibre, and co-
products and residues from the wood-processing industry were the second most important
source. All other sources played a relatively minor role®, although these sources might
increase in importance, in particular when it comes to wood for energy.

Data sources used in this study were best available data on international level. Concerning the
forest, this data is derived from the report on the State of Europe’s Forest - SOEF
(MCPFE/UNECE/FAOQO 2007), the global Forest Resources Assessment - FRA 2005 (FAO
2005), and the Temperate and Boreal Forest Resource Assessment - TBFRA (UNECE/FAO
2000). Other data came from Eurostat Agriculture statistics, the European Wood Resource
Balance (Mantau et al. 2008) and other studies (see section 3 for details).

Table 2: Importance of the different sources (EU/EFTA 2005)

Share of overall wood

el supply in 2005 in EU 27

Stemwood 62 %
Forest harvesting residues / other woody biomass / stumps 3%
Bark 3%
Short rotation Plantations n.a.
Woody biomass outside the forest 3%
Industry co-products 24 %
Recovered wood 4%

Different levels of potentials

When discussing potential wood supply, it is crucial to define the word “potential”. In this
study the authors suggest a bio-technical potential and a socio-economic potential of wood
supply.

The additional bio-technical potential describes how much wood could be physically removed
from the forest on a sustainable level in addition to the current harvest, based on the
biological increment, which grows in the forest (e.g. per year), and subtracting harvest losses,
and accounting for bark, if the wood was harvested. This number is influenced by site
conditions (soil and climate) and forest management, as well as by efficiencies in harvesting
operations. Different measurement systems and inaccuracies (intentional and unintentional)

% However, these sources might be underestimated due to particularly weak or non-existing statistics in
many countries (e.g. woody biomass outside the forest, utilization of branches for firewood, post-
consumer recovered wood)




have to taken into account when calculating these figures, since measurement for forest
inventory and wood removal statistics often differ. The technical potential for residues and
post-consumer recovered wood, is assuming a maximum recovery rate can be reached.

The additional socio-economic potential describes how much wood could be cut and brought
to formal and informal markets in addition to what is already used and marketed. This figure
is mainly driven by behaviour and motivation of forest owners. For large scale forest owners
important factors influencing harvesting can be wood prices and costs for harvesting, for
small scale forest owners harvest levels can be determined by other factors. Since a
determination of these factors influencing the socio-economic potential is difficult to
determine, the rather crude assumption was set in this paper, that 35% of the bio-technical
potential would be mobilized as socio-economic potential. This figure is based upon expter
estimates what might be possible to mobilize, but it depends actually on the reality of the
national and regional wood supply (e.g. type and motivation of forest owners) as well as the
influencing factors mentioned above. The presented figures are an input to the discussion on
“real” potential wood supply and have to be fine tuned and adopted on national level.
Influencing factors on wood mobilization is discussed in section 5 of this paper.

The difference between technical and socio-economic potential also applies to post-consumer
recovered wood and industry co-products.

3. Potential Wood Supply

3. 1. Woody biomass from the forest

Wood supply from the forest has traditionally been the major part of wood supply, in
particular for the wood processing industry. In 2005 70% of all wood fibre was derived
directly from the forest. Statistical sources for wood supply (and potential) are in particular
the net annual increment of stem wood.

In this study only wood supply of forests available for wood supply (FAWS)* is considered.
This implies that the protection status of forests is neither reduced nor increased. More details
on forest not available for wood supply are discussed in section 4.3.2.

* MCPFE definition, see MCPFE/UNECE/FAO 2007



3.1.1 Stemwood (from forest area available for wood supply)

The data sources used for potential stemwood supply is based on net annual increment (NAI)
and current removal figures from the report on the SOEF 2007 (MCPFE/UNECE/FAQ 2007),
TBFRA 2000, and FRA 2005, including comments provided by the countries to the tables.

Table 2: Current use and additional potential for stemwood from the forest (FAWS) in Europe

(EU27)
additional bio-technical | additional socio-
current use . . .
potential economic potential
[million cbm] [million cbm] [million cbm]
EU 27 355.2 232.5 81.2

Current use

The current use is derived from the SOEF 2007 (MCPFE/UNECE/FAQ 2007), which reports
fellings (over bark) in 2005. Since all figures in this study are calculated in round wood
equivalent under bark, 12% of the felling are considered to be bark, another 10% are deducted
for losses during harvesting (adapted to national values, if provided).

Additional bio-technical potential

Overall in Europe (EU 27) the net annual increment of stemwood in forest area available for
wood supply is 767'457 million cbm (over bark). The annual fellings (over bark) are 460'792
million cbm. In order to determine the sustainable bio-technical potential of stemwood
removal, bark and harvest losses have to be subtracted from the difference of increment and
felling.

(NAI - F) * (1 - BF) * (1 - HL) = additional biotechnical potential (stemwood)
NALI: net annual increment F: Fellings

BF: Bark factor (12%) HL: Harvest losses (10%)

Another factor that has to be taken into account is the removals that are not reported to
statistics (which does not imply that these are illegal cutting — not all removals from the forest
have to be reported to statistics).

Accounting for bark (country specific 10-21%, default value is 12%) and harvest losses (10%
default value), the figure for the bio-technical potential is 231'634 million cm stemwood
under bark. Unrecorded removals are not captured in this figure (since this number is
inherently unknown).

The figure for harvest losses includes the tops and branches left in the forest that are however
often captured in the increment statistics: according to MCPFE definitions, the stem should be
measured up to 0 cm.

Socio-economic potential for additional wood supply

As mentioned in the introduction, there are a number of factors influencing the potential wood
supply, and the actual supply. These factors are foremost the motivation and attitude of forest
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owners on forest management, economic factors (wood prices, costs for wood harvesting,
etc), and nature conservation. These factors are discussed in depth in section 5 of this paper.
In this study, it is assumed that 35% of the additional bio-technical potential could be
mobilized with appropriate measures. This would equal to 81'177 million cm stemwood under
bark in Europe (EU 27). However, the 35% rate of mobilization are a rough expert estimate,
which needs to be adopted to national and local realities by more in-depth studies.

3.1.2 Other aboveground biomass (branches, twigs)

In this study, other aboveground biomass refers to wood biomass other then stemwood, which
is typically left in the forest during “traditional” harvest operation; it is in particular branches
and tree tops. The data source used for this analysis is the SOEF 2007 (MCPFE/UNECE/FAO
2007) including comments provided by national correspondents, as well as the default values
from the Good Practice Guidance on Land Use Land Use Change and Forestry (GPG
LULUCEF) from IPCC.

Current use

Little data is available about the current use of this source, since it is mainly used as biomass
for energy, and sold or given away without any recording in official statistics (at least not
specifically reported to international statistics). In this study a default value of 7% is assumed
to be already used. This figure has to be adapted by national correspondents to deliver a more
realistic value on additional potentials.

Table 3: Current use and additional potential for aboveground woody biomass from the forest
(FAWS) in Europe (EU27)

additional bio- additional socio-
current use . . . .
technical potential economic potential
[million cbm] [million cbm] [million cbm]
EU 27 11.2 148.8 52.1
EU 27
(connected to
additional fellings n-a. 28.8 101
3.1.1)

Additional bio-technical potential

Above-ground biomass is often estimated for carbon inventories based on expansion factors
using volume of stemwood. These expansion factors are also used in this study to determine
the non-stemwood aboveground biomass in the forest. The expansion actors are mostly
reported to the SOEF 2007 (country comments). If no figure was provided, the IPCC default
value is used (0.35).

The main figures presented in this stuffy refers to biomass connected to current harvests. An
additional figure is provided for the aboveground woody biomass of the potential additional
fellings, as discussed in the previous section (3.1.1).




Socio-economic potential for additional wood supply

Removing branches and twigs (or even needles) implies an impact on the ecosystem, since
nutrients are mainly stored in the bark and leaves (or needles) of a tree. Therefore, removing
these parts implies a higher nutrient removal from the forest. In particular on poor sites this
can have an impact on site quality. The economic costs of collecting branches after harvesting
operations can be high, which might make it economically unattractive.

In some ecosystems collecting small diameter wood, branches and needles might also have
beneficial effects; in particular in Mediterranean countries this can be a preventive measure
against forest fires.

In this study a default value for utilizing above ground biomass of 35% was chosen. This
figure has to be adapted to national realities. An additional potential of 52 million com from
current harvest and 10 million cbm from potential future harvest could be realized assuming
the assumption mentioned above.

3.1.3 Below-ground biomass (roots, stumps)

Below-ground biomass refers to woody biomass below the surface (= roots). The data sources
used for this analysis is the SOEF 2007 (MCPFE/UNECE/FAO 2007) including country
comments provided by correspondents, as well as the default values from the Good Practice
Guidance on Land Use Land Use Change and Forestry (GPG LULUCEF) from IPCC.

Current use

In most countries, roots are not harvested, with the exception of Nordic countries. A figure on
stump harvest was therefore only presented for Finland and Sweden, while in the other
countries no use was assumed.

Table 4: Current use and additional potential for belowground woody biomass from the forest
(FAWS) in Europe (EU 27)

additional bio-technical | additional socio-
current use . . .
potential economic potential
[million cbm] [million cbm] [million cbm]
EU 27 0.4 176.2 0 (17,6)

Additional bio-technical potential

Similar as for above-ground biomass, belowground biomass was calculated by using
expansion factors based on volume of stemwood. Values were provided by country
correspondents to the State of Europe’s Forests report (country comments). If no expansion
factor was provided for a country in the report, the IPCC default value was used (0.3). Based
on the figures for current annual fellings (of stemwood), about 176.2 million cbm of below
ground biomass could be harvested, if all belowground biomass would be removed together
with the stems.




Socio-economic potential for additional wood supply

There are various restrictions and reasons for not using the belowground biomass: soil
erosion, radical impacts on ecosystems, aesthetic, and possibly significant releases of GHG
emission from soil carbon. Therefore this potential source of supply is and in future will most
likely stay untapped. However, if in a scenario 10 % of the current bio-technical potential of
belowground biomass was utilized under appropriate site conditions, 17’6 million com would
be available.

3.2 Woody biomass from outside the forest

3.2.1 Other Wooded Land (OWL)

Other Wooded Lands are according to FRA definition “land not classified as forest, spanning
more than 0.5 hectares; with trees higher than 5 m and a canopy cover of 5-10 percent, or
trees able to reach these thresholds in situ; or with a combined cover of shrubs, bushes and
trees above 10 percent. It does not include land that is predominantly under agricultural or
urban land use.”

The data sources wused for this analysis are the State of Europe’s Forests
(MCPFE/UNECE/FAOQ 2007) for area of OWL, and TBFRA 2000 for net annual increment
and fellings in OWL.

Current use

Current harvests from OWL were reported to TBFRA in 2000 (mostly based on data from the
1990s. However, this is the only data available on international level. Although it is probably
not accurate anymore, it is likely to provide a figure in the right order of magnitude. In any
case this figure has to be dealt with carefully, since it is likely that removals of wood from
OWL might occur, but not reported to statistics.

Table 5: Current use and additional potential of woody biomass from Other Wooded Land in
Europe (EU 27)

additional bio- additional socio-
current use . . : .
technical potential economic potential
[million cbm] [million cbm] [million cbm]
EU 27 11 18.7 6.5

Additional bio-technical potential

The bio-technical potential is calculated based on the net annual increment (per hectare)
which was reported to TBFRA, and multiplied with the new figures of area of OWL reported

> Random figure




to the Warsaw report. Since the reference in this study is calculated below bark, 12% were
deducted for bark (or country values), as well as 10% for harvest losses.

Socio-economic potential for additional wood supply

Assuming that 35% of the additional available bio-technical potential could be mobilized, 6.5
million cbm would be available in the EU 27. As for the other sources, a verification on
national level is needed, both for the data on bio-technical potential, as for the socio-economic
potential.

3.2.2 Trees outside the forest

The figures presented in this study refer to the FRA definition: “Trees on land other than
forest or other wooded land. This includes: Trees on land that meets the definitions of forest
and of other wooded land except that the area is less than 0.5 ha and the width is less than 20
m; scattered trees in permanent meadows and pastures; permanent tree crops such as fruit tree
orchards and coconut palm plantations; trees in parks and gardens, around buildings, in
hedgerows and in lines along streets, roads, railways, rivers, streams and canals; trees in
shelterbelts and windbreaks of less than 20 m in width and 0.5 ha in area.”

The data sources used for this analysis derived from TBFRA 2000 for area, net annual
increment and fellings (which is relatively old data from the 1990s, but the only data available
on trees outside the forest on international level. Although it is probably not accurate
anymore, it might give an indication of the order of magnitude.

Current use

Fellings from trees outside the forest were reported to TBFRA in 2000. This should give a
broad indication about orders of magnitude. However, substantial volumes might be missing,
since data regarding hedgerows and roadside greening for example were not available at the
time TBFRA was written.

Table 6: Current use and additional potential of woody biomass from trees outside the forest in
Europe (EU 27)

additional bio- additional socio-
current use . . . .
technical potential economic potential
[million cbm] [million cbm] [million cbm]
EU 27 7.1 3.6 1.3

Additional bio-technical potential

The bio-technical potential is calculated based on the net annual increment which was
reported to TBFRA, and multiplied with the new figures of area of OWL reported to the
SOEF 2007. Since the reference in this study is calculated below bark, 12% were deducted for
bark (or country values), as well as 10% for harvest losses.

Socio-economic potential for additional wood supply
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Assuming that 35% of the additional available bio-technical potential could be mobilized, 1.3
million cbm would be available in the EU 27. Currently, new studies are undertaken, showing
much higher estimates of both, fellings and increment of woody biomass outside the forest
(not necessarily stemwood, but woody biomass from shrubs and trees).

3.3 Forest expansion / short-rotation plantations

This category of future potential wood supply refers to fallow or set-aside land, which
theoretically can be afforested or used for short-rotation plantation und agricultural scheme of
woody crops® like e.g. willows or polar. Data on fallow and set-aside land is derived from
Eurostat agriculture statistics (from 2005). In this study only “set-aside areas under incentive
schemes: Fallow land with no economic use” are used as basis for calculation. An increment
of 15 cbm per year and hectare was assumed as default value. This value would need to adapt
according to national or local conditions, in order to obtain better estimates for wood supply
from short rotation plantations.

Table 7: Potential wood supply from afforestation / short-rotation plantations in Europe (EU

27)
Additional bio- Additional socio-
technical potential economic potential

EU 27 Area (assuming 100% (assuming 35%
afforestation and 15 afforestation and 15
cbm/year*ha increment) | cbm/year*ha increment)
[million ha] | [million cbm] [million cbm]

Fallow land with no

economic use: Set-aside 43 65.1 298

areas under incentive ' ' '

schemes

Fallow land without 42 628 23.0

subsidies

Additional bio-technical potential

Assuming that 100% of the fallow land under incentive schemes with no economic use are
afforested (with tree species producing 15 cbm/ha*a), additional 65 million cm wood would
be available. The theoretical potential of afforestation of fallow land without subsidies is 63
million cm, adding up to 127 million cbm.

Socio-economic potential for additional wood supply

Changing agricultural policies, in particular at EU level, might lead to different land use of
set-aside and fallow land. However, the establishment of short-rotation plantations is only one
option to increase the feedstock for renewable energy, other energy crops such as oil, sugar,

¢ Short-rotation plantations on agricultural land are considered as forests under FRA definition.
However, in many countries, these areas are legally not considered forests which implies different rules
for the management of these areas.
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starch, or other cellulosic plants are alternatives. In many cases set-aside lands also have high
biodiversity value and should therefore for intensive cultivation of energy crops.

However, decisions on land use will be made by land owners, influenced by polices giving
incentives for one or the other option of land use. In order to maintain a conservative estimate,
in this study, fallow land without subsidies is not considered. For the sake of discussion, in
this study an afforestation rate of 35% is assumed, and only on fallow land under incentive
schemes with no economic use. This would result in an additional wood supply of 22.8
million cbm in EU 27.

3.4 Wood fiber supply from agriculture

Wood fibre supply from agriculture refers to a source of wood that can in particular be used
for energy generation. Main sources are plantations of fruit trees, olive trees and vineyards.

Data on area of these cultivations are derived from Eurostat agriculture statistics. Data for
increment and annual amount of woody residues in these cultivations are so far default values
based on a study from Italy. In a revision of the data, these default values should be replaced
with national figures on increment of wood biomass in these plantations. For fruit trees 3
cbm/ha*a is assumed, for olive trees 2.9 and for vineyards 1.5.

Data on current use of the woody residues in agriculture was not available to the author.
Therefore, the potentials are given as an overall potential (as opposed to additional
potentials). Assuming that the current use of these residues is marginal (and mostly being
land-filled), the potential would equal an additional potential.

Table 8: Potential wood supply from woody crops on agricultural land in Europe (EU 27)

EU 27 area bio-technical potential socio-economic potential
[million ha] | [million cbm] [million cbm]

Fruit trees 2.5 7.4 5.6

Olive 4.3 12.4 9.3

Vineyards 3.4 51 3.9

Total 10.2 25.0 18.7

Additional bio-technical potential

Assuming the above mentioned increments of wood biomass, a theoretically 25 million cbm
of woody biomass is available from agriculture; half of the amount comes from residues from
olive tree plantations.

Socio-economic potential for additional wood supply

If one assumes that 75% of the potential could be utilized, a potential of 19 million cbm
would be available. Main limiting factors would probably be logistics and costs for transport.
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However, since these residues have to be collected and disposed as part of the production
cycle, the additional cost would probably be small.

3.5 Post-consumer recovered wood

Recovered wood includes all kinds of wooden material that is available at the end of its use as
a wooden product (“post-consumer” or “post-use” wood). Recovered wood mainly comprises
packaging materials, demolition wood, timber from building sites, and fractions of used wood
from residential, industrial and commercial activities.

Current use

Data on current use of recovered wood is derived from the wood resource balance (Mantau et
al 2008), which is based on data from the COST E31 project. In the 27 EU countries this sums
up to nearly 29 million com wood.

Table 9: Current use and additional potential of post-consumer recovered wood in Europe (EU
27)

-~ . additional potential
additional potential P

current use e of -
(100 kg per inhabitant) (50% of consumption o
sawnwood and panels)

[million cubic meter] [million cbm] [million cbm]

EU 27 28.6 53.1 525

Additional potential supply of wood fibre from post-consumer recovered wood

In order to estimate the additional potential, two different approaches were applied and
compared. One approach assumes that the maximum potential for post consumer recovered
wood would be 100 kg / habitant (based on estimates by Mantau (2008) and Leek (2008)).
Assuming a density of 0.6 this results in a total potential of 81.7 million cbm, or and
additional potential of 53.1 million cm (subtracting the current use).

The other approach is to assume that maximum of 50 % of the consumption of sawnwood and
panels are available as source of wood fibre as post-consumer recovered wood. This approach
leads to an estimate of 52.5 million cbm additional wood fibre supply from post consumer
wood.

The lower figure of these two approaches was assumed to be the potential, in order to have a
conservative approach. The main challenge to reach this potential will be the implementation
of measures and policies to promote the reuse and recycling of wood products and waste
wood.
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3.6 Co-products and residues from the wood processing
industry

This category comprises wood fibre that originates from the production of primary wood
products (mainly sawnwood). It includes wood chips, saw dust and particles, as well as
sawmill rejects, slabs, edgings and trimmings, veneer log cores, veneer rejects, sawdust. It
comprises wood that has been reduced to small pieces and is suitable for pulping, for
particleboard and/or fibreboard production, for use as a fuel, or for other purposes. It
excludes wood chips made either directly in the forest from round-wood or made from
residues (i.e. already counted as pulpwood, round and split or wood chips and particles).

Current use

Data for current use of co-products is derived from the wood resource balance, based on data
from JFSQ and conversion factors. The wood resource balance states a use of 114 million
cbm of co-products in 2005.

Table 10: Current use and additional potential of co-products and residues from the wood
processing industry in Europe (EU 27)

current use additional potential 2020

[million cbm] [million cbm]

EU 27 113.8 2.0

Potential for additional wood supply from industry co-products

The potential supply of wood from industry co-products depends mainly on the production
level of the wood-processing industries (mainly saw mills). Estimates for future production
were derived from a study on future wood flows in the forest and energy sector
(UNECE/FAO 2007) based on EFSOS (UNECE 2005). Assuming the growth rates as
forecasted in EFSOS, an additional 2 million cbm would be available. This is however a small
figure compared to the current availability of co-products. The greatest potential in this source
can probably be seen in increasing the efficiency in use of these products. Although in the
wood resource balance (Mantau et al 2005) the co-products are reported as source of wood
fibre, in some cases they are land-filled or burned without any efficient energy generation.

4. Discussion / Qualitative aspects

The analysis of different sources of wood supply (section 3) shows that about 230 million
cbm could be available domestically in Europe under the given assumptions (table 11). The
largest potential (60%) could be extracted sustainably from Europe’s forests according to the
data available. The potential from post-consumer recovered wood could also add substantially
to Europe’s wood supply. Wood fibre from agriculture residues and forest expansion could
add 23 and 19 million cbm respectively. Data quality on wood supply from trees outside the
forest is particularly low; it can be assumed that the real potential is higher than the figures
given in this study.
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Table 11:  Absolute and relative importance of different sources wood supply (million cubic
meter roundwood equivalent)

Source of wood additional bio- additional socio-
current use (2005) : . . .
supply technical potential economic potential
Stemwood (FAWS) 355.2 68% 232 31% 81.2 35%
Aboveground biomass
(FAWS)
- from current harvest 11.2 2% 148.8 20% 52.1 22%
- from additional 0% 28.8 4% 101 4%
harvest
Belowground biomass 0 0 0
(FAWS) 2.6 1% 176.2 23% 0 0%
Other Wooded Land 11 0% 18.7 2% 6.5 3%
Trees outside forest 7.1 1% 3.6 0% 1.3 1%
Forest Expansion 0 0% 65.1 9% 22.8 10%
Wood fibre from ? 0% 25 3% 18.7 8%
agriculture
Co-products and
residues from wood- 113.8 22% 2 0% 2 1%
processing industry
Post-consumer 28.6 6% 52.5 7% 39 17%
recovered wood
SuU 519.6 100% 233.7 100%

The data presented as socio-economic potential are based on the assumption, that a certain
percentage (e.g. 35%) of the biotechnical potential can be mobilized and utilized for energy or
material purpose. However, these figures are based on expert estimations; reaching these
potentials depends on a variety of factors, in particular measures and policies promoting the
wood mobilization, as presented in section 5.

Apart from the question on how to mobilize the potentials, there are several other factors
influencing the figures for both bio-technical and socio-economic potential wood supply:

(1) The quality of the data differs significantly. For most sources a major challenge is to
determine the current use, which is often not properly captured in statistics.

(2) A time lag between field sampling and reporting, in particular for forest increment
data, which can take several years after a forest inventory is conducted to obtain and
publish the data. This delay can lead to wrong assumptions on current increment,
when comparing older increment data with current data.
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(3) The framework of sustainability can be subject to change, since the definition of
sustainability is adapting to the needs of society. In case of potential sustainable wood
supply, two topics are discussed:

a. The age class structure of the forest, which can lead to potentially different
harvest level for certain time periods;

b. Environmental standards and protected area not available for wood supply.

Although these factors are not included in the quantitative analysis, they are presented and
brought to attention, since they can influence the outcome of such an analysis significantly.

4.1 Data Quality

The data used for the analysis of the bio-technical potential wood supply is derived from
different sources and also the quality varies significantly.

Data for wood supply from the forest is based on national forest inventory data, which was
compiled and cross-checked on international level for the SOEF 2007, FRA and TBFRA
respectively. The reports are the best available datasets on international level for increment of
forests in Europe. The reports cover data for stemwood as well as above and below-ground
biomass.

The figures for other wooded land (OWL) and trees outside the forest are taken from the
TBFRA report and in case of OWL also from the SOEF 2007. Data on OWL, in particular
data on fellings and increment is probably of less quality than data from the forest, since
increment and felling data was last published in 2000 based on data from the 1990s. So far
very few countries have inventories of woody biomass outside the forest, in particular when it
comes to hedges, urban and amenity trees or arboricultural arisings. Also the increment of
these sources is mostly unknown, which makes it difficult to assess the potential sustainable
supply. It can be assumed that it is much higher, as some national or local studies show. For
example the UK estimated in a study on woodfuel resource sin Britain (Bijlsma et al 2003)
492 thousand oven dry tonnes of woody biomass from arboricultural arising, which roughly
corresponds to 0.82 million cbm wood, as opposed to 0.46 million cbm reported to TBFRA.
Therefore, data for trees outside the forest has to be considered weak.

Wood fibre supply from agriculture can be estimated quite precisely. However in this current
study, data is of intermediate quality, since not always the most current data was available for
this analysis, and no country specific figures for increment / the annual amount of residues
were included in the analysis.

Data quality for wood supply from co-products and residues from the wood-processing
industry is as good as the forecast of the development of the wood-processing industry and
the conversion factors used in the analysis to determine the amount of co-products. A
UNECE/FAO task force on conversion factors was established in 2008 to check and improve
these factors. Future developments of the wood-processing industries in the UNECE region
are presented in EFSOS and will be revised in a new forest sector outlook study.

The data on post-consumer recovered wood is derived from COST E31 and the potential is
based on “informed guessing” (based on statements by experts).
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In summary the data basis varies between the different sources. In particular data for woody
biomass outside the forest is weak and needs further research. In any case it has to be kept in
mind that this refers to the bio-technical potential. The socio-economic potential and the
related figures depend on measures and policies discussed in section 5.

Timeliness - Development of removals and net annual increment over time

The timeliness of the data has to be considered in particular when using this data to draw
policy conclusions. Therefore it has to be pointed out that although SOEF was published in
2007, it is based on data submitted by countries in 2005. The increment data is derived from
forest inventories. In many countries increment data are derived by comparing two different
inventories in time, in many countries the time span between two inventories are ten years.
This signifies that in increment data is often from the 1990s (in case for example in Germany
the first national inventory was done in 1987 and the second in 2002). The data on fellings
reported in SOEF is partly from current removals statistics (2005), and partly from forest
inventory data, which then again might be older data.

The timeliness of the data has to be kept in mind when looking at current statistics on wood
removals from the forests (Figure 1). These statistics are being reported to the Joint Forest
Sector Questionnaire (JFSQ), conducted by UNECE, FAO, ITTO and Eurostat. In the JFSQ
removals from all sources inside and outside the forest should be reported, however, many
countries only have statistics on removals from forests. Due to the different definitions, it is
difficult to compare JFSQ removals with SOEF data, but still the development in JFSQ
removals gives a good indication on overall removal statistics.

Figure 1 shows that removals have constantly been increasing constantly over the last 15
years, after a strong decline in reported removals of roundwood with the collapse of the
UDSSR. In particular in the last 7 years the increase was significant, although it was heavily
influenced by storm events (2000, 2005 and 2007), and a change in reporting of fuelwood
removal in France, which led to an increase by about 30 million cbm between 2004 and
2005.Looking at averages from the 1990s and the last 7 years, and increment of 78 million
cbm can be seen (table 12).

The figures from JFSQ imply that effort to mobilize more wood resources (including rises in
prices) in the last years already started to have an impact — assuming that the increment is not
only due to storm events and “paper increases” through changes in reporting.

Table 12:  Difference between average wood removal in the 1990ies and 2001-2007 [in million

cbm]
Average Average _
Diff
1990 - 2000 2001 - 2007 Ifrerence
EU 27 329.7 407.9 78.2
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Figure1: Removal of wood from the forest in 22 selected European countries from 1975-2007
(JFSQ) [in thousand cbm]
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4.2 Aspects of sustainability

Sustainability is a concept which is changing over time. In forestry early concepts of
sustainability focused purely on economic sustainability: ensuring that the wood supply
would be sustainable. In particular in the 1980s and 1990s the three dimensions of
sustainability, ecologic, social and economic became widely accepted. This implies in
particular not to harvest more wood than what regrows in a given area and time, and
managing the forest while respecting environmental and social standards and protect certain
areas for other functions than wood production. With changing demands to forests and wood,
the definition of sustainability might change in future. In this study two aspects are presented,
and their impact on wood supply are discussed.

4.2.1 Age Class Structure

The basic indicator for sustainability and sustainable wood supply in particular is the net
annual increment. The fundamental maxim in forestry has always been not to cut more wood
in the forest than what regrows. This simple concept is based on the assumption, that forests
are homogeneous, in particular in terms of age class structure (= a “normal forest”). However,
in reality most forests have an uneven age class structure on national level, because to historic
events such as wars (often leading to over cutting forests) or plantation programmes.

If more forests are young, less than the NAI should be harvested on short- (and medium-)
term, otherwise the old stands would be over cut. On the other hand, if the majority of the
forest stands in a country are old (close to or above rotation age), then actually more than NAI
could be harvested, since otherwise forests would become older and less productive. Old
forests are beneficial from a biodiversity point of view, but not from a purely economic /
wood production point of view.
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In this study the reported age class structure for even-aged forests as reported to the SOEF
2007 was taken as basis for the analysis. Five age classes were defined: 0-20, 21-40, 41-60,
61-80 and over 80 years. Assuming a general (average) rotation age of 100 years in most
countries in Europe, each age class should have roughly 20% of the total forest area.

In order to allow a simple analysis of the data, the number “0”, “+ or “-” was assigned to each
age class:

“0” signifies that 10-30% of the forest area are located in this age class (20% would be
“normal’”)

“+” signifies that more than 30% of the forest area are located in this age class
“-“ signifies that less than 10% of the forest area are located in this age class

By applying this fairly simple analysis, countries can be identified, that have proportionally
more forests in one age class (table 13). The data shows, that some countries like Czech
Republic, Germany, Russia, Slovenia or Switzerland have proportionally more old forests
(available for wood supply) than young. This indicates that there is a potential to cut more
wood for a limited number of years, possibly even above current level of NAI, without
harming the production function of the forests. However, this would imply more impact on
the forest ecosystems and the need to lower harvest levels in the future. Other countries like
Hungary, Italy or Serbia have much more young forest than old stands; in these cases an
annual harvest well below the NAI is probably needed, in order not to overcut the existing
older stands.

This methodology should only be seen as a rough approach to estimate the potential wood
supply, and to start a discussion on levels of sustainable wood supply in the different
countries. More in-depth studies on country level based on national forest inventories are
needed, in order to obtain quantitative results of such an analysis. Some countries already
conducted suc