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Summary

In this study, international trends and major drivers of change as regards forest resources and wood
use are reviewed and, together with projections of future developments in the use and supply of
wood resources as well as wood-product market developments in Europe, produced within the
European Forest Sector Outlook Study (EFSOS) Il and EUwood projects, analysed as to their
impact on the Swedish forest sector.

The report is the result of cooperation between the Swedish research program Future Forests
(http://www.futureforests.se/), the United Nations Economic Commission for Europe (UNECE)
and Food and Agricultural Organization of the United Nations (FAO), the European Forest
Institute, Hamburg University, and several other organisations involved in the EFSOS Il and
EUwood projects.

The objective of EFSOS I, carried out under the auspices of UNECE and FAO, is to provide
policymakers with information and analysis regarding long-term trends and projections for the
forest sector. Much of the analysis focuses on the markets for wood products, but forest resources;
policies affecting the forest sector; non-wood forest products and forest services are also subjects
to analysis.

One of the most imminent challenges facing the forest sector in Sweden and other European
countries is to meet the anticipated increasing demand for wood raw materials resulting from the
promotion of renewable energy sources (see, e.g., European Parliament, 2009). Thus, the objective
of the EUwood project, carried out for the European Commission and financed by the Intelligent
Energy Europe (IEE) programme, is to provide estimations of real potentials in the use of forests
and wood in the light of anticipated growing demand from energy and wood processing uses.
When producing the quantitative scenarios for wood-product markets in EUwood and EFSOS I,
the downscaled gross domestic product (GDP) projections from the Inter-governmental panel on
climate change (IPCC) Special Report on Emissions Scenarios (SRES) Al and B2 scenarios were
used (source: CIESIN, 2002) to produce projections of production, consumption and trade from
year 2010 to year 2030. The Al scenario describes a highly globalized world with rapid economic
and technological development and very limited environmental consciousness, whereas the B2
scenario represents something of an antithesis, i.e., a regionalised world with slower economic
growth and technological development than in the Al scenario and pronounced environmental
awareness. As for the quantitative scenarios for wood energy use in the EU27 used within the
EUwood project and EFSQOS, it is assumed that energy efficiency will increase according to the
EU RES Directive (twenty percent), that the country specific targets for the share of energy from
renewable sources set out in the EU RES Directive will be reached, and that the share of wood in
renewable energy in the EU27 will decrease to forty percent from the current fifty percent.

Trends as regards forest area, growing stock and the relation between net annual increment (NAI)
and fellings suggest that forest management in Sweden and the rest of Europe has been sustainable
in a strictly wood supply sense. However, the actual volume available for sustainable harvesting is
reduced due to, e.g., harvest losses and unregistered fellings. This should be taken into
consideration when assessing the possibility of increasing the supply of woody biomass, especially
in countries like Sweden, already harvesting a substantial share of the NAI. The potential forest
biomass supply from forest estimated within the EUwood project is rather stable over time, though
it varies between mobilisation scenarios.

Global demand for wood products is expected to continue to grow, but mainly so in China, India
and other developing countries in line with the growth in population and income. In Europe, a
declining and ageing population and slower economic growth (partly resulting from the former
two) do not support rapid growth in the demand for wood products. The ageing population also
entails a shrinking workforce, accelerating technical progress in the construction industry. Hence,
it is vital for the future prosperity of the Swedish forest-products industry to increase its presence
in the high growth markets and to speed up technological progress.

Globalization, should it continue, is expected to increasingly shift consumption as well as
production of (mainly) pulp and paper to the southern hemisphere, affecting employment and
forest owners (through decreased demand for pulpwood) in Sweden and other European countries



adversely. The pulp and paper industry is also foreseen to be mainly negatively affected by
continued expansion of electronic information and communication technology (ICT) through a
significantly reduced demand for newsprint and printing and writing paper. The demand for
woody biomass from the bioenergy sector in the EU, should the targets of the EU RES directive be
fulfilled, could however more than compensate for a shrinking demand for pulpwood, as implied
by the EUwood estimations. As well as being adversely affected, through increased competition
and resulting rising prices for raw materials, the pulp and paper industry could benefit from the
development of the bioenergy sector. Hence, chemical pulp producers could manufacture new,
high-value products in integrated bio-refineries. Mechanical pulp producers cannot do this,
however, and will thus only suffer from higher prices for raw materials and electricity.

Overall, the future looks brighter for the Swedish sawmill industry than for pulp and paper,
provided the former sheds its commodity orientation and increases the value-added by
accommodating the growing demand for factory-made, energy-efficient construction components,
as expressed by, e.g., Green Building. In addition, the Swedish solid wood-product industry is not
facing the same direct threat from globalization as the pulp and paper industry, since the expansion
in the southern hemisphere is focused on pulp and paper production. Furthermore, the
development of prominent bioenergy markets should mainly benefit the sawmill industry, by
obtaining higher prices for co-products with limited competition from bioenergy markets for raw
materials. The sawmill industry is also very important for the mobilisation of small sized
stemwood and forest residues. In the future, integrated production units producing construction
components, as well as bio-fuel, bioplastics, and food ingredients, are conceivable. The wood-
based panel industry, on the other hand, already of marginal importance in Sweden, would suffer
from intense competition for all its raw materials from the bioenergy sector.

The projections of the econometric models are mostly in line with what can be expected,
considering the conclusions that can be drawn from the review of drivers of change in global
wood-product markets and the reference future storylines. Consumption of all wood products in
Europe is increasing in both of the reference futures, but the rate of growth is, of course,
considerably higher in the Al than in the B2 reference future. In the B2 reference future,
production and consumption growth rates are slowing down over the outlook period, with the
exception of sawnwood. The slowing down of consumption growth is most pronounced for paper
products and wood pulp (mechanical pulp in particular), an outcome consistent with a future
characterized by heightened environmental concern and thus higher demand for bioenergy and
renewable construction materials (see above). In Al, in contrast to the B2 reference future,
production and consumption growth rates are increasing for all wood products over the outlook
period, with the exception of paper and paperboard. The slowing down of growth in paper and
paperboard production and consumption in the Al reference future could mainly be understood in
the light of progress in ICT. The circumstance that production and consumption of paper is
projected to continue to grow in both reference futures, albeit at lower growth rates, though one
could expect a future decline in the consumption of newsprint in particular, is a consequence of the
absence of a clear declining trend in the historic data as of yet, and hence estimated income (GDP)
elasticities used in the projections are in general positive.

Projections of the structural development of paper consumption in EU and EFTA indicate that
newsprint will lose consumption shares (of total projected paper consumption) in both reference
futures, printing and writing paper will essentially keep its position, whereas other paper and
paperboard will gain consumption shares; results once again in line with the expected negative
impact of progress in electronic ICT on newsprint and printing and writing paper consumption and
the expected better prospects for the board and packaging segment of the paper industry. The
composition of the Swedish paper production in the two reference futures follows the projected
evolution of consumption in EU/EFTA, suggesting that the Swedish pulp and paper industry is set
to adapt to the changing demand patterns resulting from the progress in electronic ICT.

The results from the EUwood projections imply that the wood resources at EU27 level will not
suffice to satisfy the demand for wood raw materials by 2030, should the EU RES Directive be
realized and given the assumption of a slightly decreasing role for wood-based energy, even if
wood production in existing forests is intensified to a great extent, i.e., in the high mobilisation
scenario. Though Sweden most likely could manage to live up to the national RES targets on its
own accord, and even considering a potentially decreasing demand for pulpwood resulting from



globalization and progress in electronic ICT, the shortage of wood resources relative demand at
EU27 level foreseen by the EUwood project would create a tremendous demand pressure on
Sweden.

Forest owners in Sweden and the rest of the EU stand to gain from an increasing demand and
resulting higher prices for woody biomass. However, a number of trade-offs between different
needs and interests related to the Swedish forest sector are also brought to the fore. Hence, there is
a potential conflict of interests between prioritizing the export revenues generated by the forests-
product industry on the one hand and the demand for domestic energy sources on the other. How
this potential conflict is resolved depends to a large extent on whether the forest sector or the
energy sector will control the future development of bioenergy. Further, an elevated harvest level
and ensuing intensified forest management (e.g., shortened rotation periods and intensified
fertilisation) in Sweden could compromise non-wood ecosystem services such as biodiversity,
water quality, recreation, and carbon sequestration. In particular, the general consideration for
biodiversity on all productive forest land, a trait of Swedish forest policy, could be at risk, possibly
to be replaced by zoning, i.e., the separation of forest ecosystem services over the forest area so
that in some parts management is focused on timber production whereas non-wood ecosystem
services are focused in other parts.
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1. Introduction

1.1 Background and objective

Several aspects make the decision-making in the forest sector subject to a substantial degree of
uncertainty. Forestry is not isolated from its environment; many factors of economic and political
nature shape the sector while being to a large extent beyond its control. Understanding the linkages
to the environment is essential in order to be, as best as possible, prepared for both external
impacts to the forest sector and the consequences of developments originating within the sector
itself. International trade in wood products is increasing and forest-product companies are multi-
national, thus introducing a substantial international dimension to an industry that has traditionally
relied to a large extent on natural resources and local structures.

The Swedish forest products industry accounts for fifteen to twenty per cent of the country’s total
industrial investments, employing, together with indirect employment in sectors that supply goods
and services to the forest industry, around 180 000 people, more than a quarter of total industrial
employment (Swedish Forest Industries Federation, 2008). During 2007 the value added by the
forest products industry amounted to eleven percent of the total value added by the manufacturing
industry in Sweden, and forest products make the largest contribution to the country’s net exports
(Swedish Forest Agency, 2010a).

With only 0.14% of world population and 0.32% of world land area, Sweden nevertheless plays a
prominent role in the production and exports of forest products (FAO, 2009). Hence, Sweden is
the world’s second largest exporter overall of paper, pulp and sawn timber (Swedish Forest
Industries Federation, 2009). The Swedish forest industry is highly export-oriented, e.g., paper
exports amounted to 89% of the production in 2009 (Swedish Forest Industries Federation, 2010).
Europe is by far the most important market (Table 1 below).

Table 1. Swedish exports of selected forest products by importing region in 2009.

pssorment | imporiing region | 308U, | e, | Shareer | Shares”

Europe 8455 | 16073871 69% 70%

EU 27 7613 14 111 444 62% 61%

Sawn & planed Africa 2357 | 4008868 19% 17%
softwood -

Asia 1287 2673224 11% 12%

Total 12 252 23 103 596 100% 100%

Importing region Qua.ntity Value Share_of Share of

1000:s m.t SEK 1000s quantity value

Europe 2919 | 12133996 79% 80%

Wood pulp & EU 27 2778 11 686 253 75% 7%

waste paper Asia 718 2721 963 19% 18%

Middle East 71 251 861 2% 2%

Total 3718 15 218 645 100% 100%

Europe 7958 | 54909 599 80% 82%

EU 27 7 438 50 681 656 75% 75%

Paper & Asia 1402 8 625 401 14% 13%

paperboard Middle East 333 | 19360938 3% 3%

Total 9 907 67 225 113 100% 100%

Source: Statistics Sweden (Sweden’s statistical databases).

All in all, it may be concluded that international, notably European, developments in the use of
wood resources are likely to have far reaching implications for the Swedish forest-products




industry as well as the forest sector as a whole; affecting land-use, forest policy an forest
management, employment and regional development. The objective of this study is to assess these
implications. Thus, international trends and major drivers of change as regards forest resources and
wood use are reviewed and, together with projections of future developments in the use and supply
of wood resources as well as wood-product market developments in Europe produced within the
European Forest Sector Outlook Study (EFSOS) Il and EUwood projects, analysed as to their
impact on the Swedish forest sector.

1.2 Cooperation in connection with EFSOS and EUwood

This report is the result of cooperation between the Swedish research program Future Forests, the
United Nations Economic Commission for Europe (UNECE) and Food and Agricultural
Organization of the United Nations (FAQ), the European Forest Institute, Hamburg University and
several other organisations involved in the EFSOS Il and EUwood projects.

The objective of EFSOS (European Forest Sector Outlook Study), carried out under the auspices
of UNECE and FAO, is to provide policymakers with information and analysis regarding long-
term trends and projections for the forest sector. Much of the analysis focuses on the markets for
wood products, but forest resources; policies affecting the forest sector; non-wood forest products
and forest services are also subjects to analysis (UN, 2005).

One of the most imminent challenges facing the forest sector in Sweden and other European
countries is to meet the anticipated increasing demand for wood raw materials resulting from the
promotion of renewable energy sources (see, e.g., European Parliament, 2009). Thus, the objective
of the EUwood project, carried out for the European Commission and financed by the Intelligent
Energy Europe (IEE) programme, is to provide estimations of real potentials in the use of forests
and wood in the light of anticipated growing demand from energy and wood processing uses
(Mantau et al., 2010a).

Assessing and analysing the status, trends and outlook for forestry is an integrated part of the
Swedish research program Future Forests (see http://www.futureforests.se/). Hence, it is apparent
that mutual benefits of cooperation exist. Thus, the scenario analysis approach applied in EFSOS
as well as EUwood - quantitative and with a shorter time horizon - provides a useful complement
to the long-term, qualitative scenario analysis of Future Forests. Future Forests has been
represented in the core group of EFSOS, participating in discussions on how to develop the
guantitative scenario analysis. Insights gained during these EFSOS core group meetings have in
turn provided input to the qualitative scenario analysis process of the Future Forests program.
Further, Future Forests contributed to EFSOS and EUwood by providing updated projections,
based on econometric analysis, of supply and demand of processed wood products. Inputs used to
produce these projections were, besides gross domestic product (henceforth GDP) growth
projections, price and cost developments derived from the EFORWOOD project
(http://87.192.2.62/eforwood/Default.aspx?base). A more detailed account of the modelling is
given in chapter 4. The report at hand aims at contributing to EFSOS by providing analysis at
country-level for one of the major forest product producers and net-exporters within the EFSOS
area; Sweden.

1.3 Scope

1.3.1 Definition of forest sector

In the report, forest sector is defined to include wood resources as well as the use of these
resources; material uses of wood, i.e., forest products, and energy uses of wood. Forest products
include all of the primary wood products manufactured in the forest processing sector (sawnwood,
wood-based panels, paper and paperboard) and the main inputs or partly processed products used
in the sector (roundwood, wood pulp, wood residues and recovered paper). Secondary or value-
added forest products (such as wooden doors, window frames and furniture) are not covered,



although trends in these markets have been taken into consideration. Non-wood forest products
and forest services are not included in this study.

1.3.2 Time horizon

The time horizon for the analysis of past trends is based on the availability of data. In most cases,
historical statistics were available back to the year 1961 (e.g., forest products statistics). In other
cases, the analysis of historical trends has only looked at the last twenty to thirty years. The year
2005 was used as the base-year for the outlook study projections (representing a five-year average
of the forest products statistics available at the time, i.e., from year 2003 to 2007), and the
projections cover the period from 2005 to 2030. Making projections for a longer time period is
guestionable, as projections of some of the underlying variables used in the study, as, e.g., GDP,
become increasingly unreliable over longer time periods, i.e., uncertainties start to dominate over
predetermined processes (Postma and Liebl, 2005).

1.3.3 Geographical scope

The UNECE region comprises fifty-five member countries from Europe (including Turkey and
Israel), North America (United States of America and Canada) and the former-USSR. As regards
trends in forest resources and trends in and projections of wood-product markets, this study covers
forty of these countries (see Figure 1), including all of the major European countries (including
Turkey but excluding Israel). As regards trends and projections of the demand for wood for energy
purpose, the analysis focuses on the EU.

Some of the very small countries in Europe, with very limited forest resources and small markets
for wood products, are altogether excluded from the study since the UNECE and FAO have
limited statistics for these countries. Their exclusion is unlikely to detract from the analysis for the
region as a whole.

WWestern Europe
Eastern Europe

CIS sub-region

Figure 1. Geographical scope. Source: UN (2005).



2 Trends and current situation in Sweden,
Europe and globally

2.1 Forest resources

Knowledge concerning the current situation and trends as regards forest resources is necessary to
adequately discuss developments in forest-product markets. This is a summary of trends and
current status as regards a number of aspects of the forest resource; in Sweden, Europe and
globally.

2.1.1 Forest area

The world's total forest area is just over 4 000 million hectares (ha), thirty-one percent of total land
area (FAO, 2010). Europe accounts for about seventeen percent of global land area but has one-
quarter of the world’s forest resources, approximately 1 000 million ha, of which 81% is in the
Russian Federation (see Table 2 below). Total Swedish forest area is twenty-eight million ha,
whereof twenty-three million ha is productive forest land. Sweden is to a large part covered with
forests. Of the total land area approximately two thirds is forested land area (Source: Statistics
Sweden).

Table 2. Distribution of forests by region in 2010.

Forest area
REGION L % of total
Million ha

forest area
Total Africa 674. 4 17
Total Asia 592.5 15
Europe excl. Russian Federation 195.9 5
Total Europe 1005.0 25
Total North & Central America 705.4 17
Total Oceania 191.4 5
Total South America 864.4 21
World 4 033.1 100

Source: FAO (2010). Note: FAO defines forest as land spanning more than 0.5 ha with trees higher than five
metres and a canopy cover of more than ten percent, or trees able to reach these thresholds in situ. It does
not include land that is predominantly under agricultural or urban land use (FAO, 2010). The Swedish
definition of forest land differs somewhat from FAO’s: Land that is suitable for timber production, i.e., with an
average production potential of at least 1 m3 per hectare and year at 100 years, and not to any substantial
extent used for other purposes.

For the world as a whole the forest area decreased by 5.2 million ha per year between the years
2000 and 2010 (FAO, 2010). South America suffered the largest net loss of forests — around 4.0
million ha per year — followed by Africa, which lost 3.4 million ha annually. Oceania also reported
a net loss of forest (about 700 000 ha per year). The forest area in North and Central America was
almost the same in year 2010 as in year 2000, whereas Asia, which had a net loss of forest of some
600 000 ha annually in the 1990s, reported a net gain of forest of 2.2 million ha per year in the
period 20002010, primarily a result of large-scale afforestation reported by China. The European
forest area continued to expand, although at a slower rate (700 000 ha per year) than in the 1990s
(900 000 ha per year) (FAO, 2010). The Swedish forest area has essentially remained unchanged:;
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an apparent increase between 2000 and 2005 is due to a changed definition of forest land (adapting
to the FAO definition).

2.1.2 Standing volume and growing stock

Table 3 depicts trends in growing stock for the period 1990-2010. Growing stock is strongly
correlated to forest area. Hence, the growing stock increased in Asia, North and Central America,
and Europe, while it decreased in Africa, Oceania and South America between the years 1990 and
2010. The growing stock for the world as a whole has also decreased somewhat since 1990.

Table 3. Trends in growing stock.

REGION GROWING STOCK (MILLION M°)
1990 2000 2005 2010
Total Africa 83 035 79 904 78 455 76 951
Total Asia 51 336 52 543 53 563 53 685
Europe excl. Russian Fed. 23 810 27 487 29176 30 529
Total Europe 103 849 107 757 109 655 112 052
Total North & Central America 79 141 80 708 83 564 86 416
Total Oceania 21 293 21415 21 266 20 885
Total South America 191 451 184 141 181 668 177 215
World 530 105 526 469 528 170 [ 527 203

Source: FAO (2010).

Figure 2 shows the trend for the standing volume in Sweden. Like the rest of Europe, the trend is a
positive one; the standing volume has almost doubled since the mid-1920s. Another observation is
that the distribution of the growing stock (i.e., standing volume minus the volume of dead trees) on
Norway spruce, Scots pine and broad-leaves respectively has not changed a lot over time.
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Dead or windthrown trees
2500

o

2000 Broad-leaved
1500 [ ]
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1000
=]}
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19261931193619411946195119561961196619711976198119861991199620012006

Figure 2. Total standing volume in Sweden (million m3). Source: Swedish National Forest Inventory. Note:
Five-year averages.

2.1.3 Fellings and increment

In addition to changes in forest area and growing stock/standing volume, annual fellings and
annual increment are often compared in order to give an indication of the sustainability of forest
management. Table 4 depicts the situation in the EU. Only sixty percent of the net annual
increment (NAI) in forests available for wood supply is harvested in the EU as a whole. However,
the amount of wood actually available for sustainable harvesting is reduced due to harvest losses,
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unregistered fellings and unused harvest volume (Mantau, 2007). Hence, in Germany, e.g., useable
stemwood amounts to only about 70% of NAI (Ibid.). Member states with large forest resources
and sizeable forest industries seemingly harvest a higher share of net annual increment. Figure 3
display historic data of fellings and increment in Sweden.

Table 4. Annual fellings as a share of net annual increment (%) in the EU.

1990 2000 2005
Belgium 84.1 66.7 84.6
Bulgaria 41.6 27.7 40.8
Czech Republic 76.6 80.1 83.9
Denmark 44.4 43.3 355
Germany n.a 40.0 49.8
Estonia 37.1 112.2 52.0
Ireland n.a n.a n.a
Greece 78.1 n.a n.a
Spain n.a 62.8 n.a
France 67.0 64.7 55.3
Italy 39.5 33.2 26.4
Cyprus 88.2 42.1 16.0
Latvia 29.2 70.1 68.4
Lithuania n.a 70.7 73.2
Luxembourg 108.6 47.1 38.3
Hungary 67.4 62.2 55.6
Malta n.a n.a n.a
Netherlands 78.0 58.9 69.6
Austria 71.4 60.1 n.a
Poland n.a n.a 55.0
Portugal n.a 82.1 n.a
Romania 62.3 41.3 46.0
Slovenia n.a 39.3 44.0
Slovakia 53.7 56.9 74.8
Finland 68.8 84.6 69.5
Sweden 69.5 81.7 85.5
United Kingdom 44.4 45.4 47.8
EU (27 countries) 62.8 61.7 59.3

Source: Eurostat. Note: n.a = Not available.
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Figure 3. Annual increment and gross fellings in Sweden. Source: The Swedish Forest Agency. Note: Fellings
are five-year averages.

2.2 Wood use

2.2.1 Wood for material purposes

Processed wood products are commodities produced by the forest processing industry and
consumed by other industries outside the sector or by consumers. Included, at the broad level, are
sawnwood, wood-based panels; and paper and paperboard (UN, 2005). Trends as regards prices
and the production and consumption of these products are described below. These commaodities
have been modelled econometrically, and their use of wood raw materials estimated, in order to
produce projections of the supply and demand of wood products and the material use of woody
biomass (see section 4.2 of this report). There are a range of further processed wood products (e.g.
wooden furniture) that could be considered as part of the forest sector, but information is not
readily available about the trends in production and consumption of these products (UN, 2005).
Traditional other material uses of woody biomass include dissolving pulp, mulch, and other
industrial roundwood sorted for special purposes (e.g., poles and sleepers). Traditional other
material uses are not modelled econometrically; instead an expansion factor was calculated, based
on the econometric projections for solid wood consumption (sawnwood and panels) and applied to
the sector other material uses (see section 4.2). Further, “new products” resulting from
technological improvements are dealt with qualitatively only, as regards the impact on the
“traditional” wood-product markets mentioned above and the impact on wood fibre demand (see
section 3.3 Scientific and technological developments).

2.2.1.1 Prices of wood products

Globally, historical trends as regards the prices of wood products show a great deal of fluctuation.
At the time of the first oil crisis, in the early 1970s, prices peaked in nominal terms (i.e. unadjusted
for inflation), as did the prices of many other commodities. From this point until the 1990s, trends
in prices have varied by product and region. Since the 1990s, prices of wood products have
generally remained about the same or fallen in nominal terms at the global level, leading to
significant falls in real prices, i.e., prices adjusted for inflation (UN, 2005). Figure 4 clearly
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indicates a falling trend for real prices of wood products in Europe, most noticeable for industrial
roundwood and sawnwood.
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Figure 4. Relative real price developments in Europe. Sources: FAOSTAT and FAO database (deflators).
Note: (i) Based on real price indices (1990=1). (ii) Real export prices are used in case of positive net exports,
otherwise real import prices.

The general decline in (real) prices for wood products over time can be understood in the light of
increases in plantation forestry, faster growing tree varieties, technological change and cost
efficiencies, resulting in a relative abundance of virgin wood fibre (Roberts et al., 2004).

2.2.1.2 Production and consumption of wood products

In general terms, the production and consumption of wood products can be said to be shifting from
North America and Western Europe to tropical regions and emerging economies. Hence, the
growth of the forest-product markets has slowed considerably in North America and Western
Europe but has grown substantially in China, Southeast and South Asia, and Eastern Europe
(Aulisi et al., 2008). In Western Europe, consumption of wood products has in most cases been
inelastic, i.e., estimated income elasticities (sensitivity of quantity demanded to changes in
income) are less than one for most wood-products and countries.

2.2.1.2.1 Sawnwood

Long-term annual global growth in production and consumption of sawnwood declined
dramatically between 1990 and 2000, chiefly as a result of falling production and consumption in
the former Soviet Union and Eastern Europe. Prior to 1990, Eastern European and Commonwealth
of Independent States (CIS) countries accounted for nearly half of Europe’s sawnwood production.
Political changes in the 1990s led to a drastic decline in their production and consumption of
sawnwood. With the transition to market economy, production shifted to more processed products
such as wood-based panels (FAO, 2009). Sawnwood production and consumption also declined in
Asia during this period. Since 2000, though not reaching the same level as 1990, sawnwood
production and consumption has begun to recover, in Europe and Asia as well as globally (Table
5). The prevalent trend, however, has been substitution of wood-based panels for sawnwood
(FAO, 2009).

Table 5. Production and apparent consumption of sawnwood.
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Production

Africa

Asia

Australia & New Zealand

Europe

Northern America

Latin America and the Caribbean
World

Consumption

Africa

Asia

Australia & New Zealand

Europe

Northern America

Latin America and the Caribbean
World

1970

77

203
83
16

389

79

204
79
16

390

Amount (million m3)

1980

95

189
98
26

421

10
98

191
91
26

422

1990 2000 2007
8 8 9
105 62 82
5 8 9
193 130 149
126 142 137
29 37 45
466 386 431
10 11 13
112 79 102
6 7 8
202 121 125
114 136 137
28 35 39
473 389 424

Annual change (%)
1970-1990 1990-2007

3.0% 0.6%
1.5% -1.5%
-0.1% 3.3%
-0.2% -1.5%
2.1% 0.5%
3.0% 2.7%
0.9% -0.5%
3.0% 1.2%
1.8% -0.6%
0.1% 1.4%
-0.1% -2.8%
1.8% 1.1%
3.0% 1.8%
1.0% -0.6%

Source: FAOSTAT. Note: Apparent consumption equals production plus imports minus exports

Between them, Europe and North America account for about two-thirds, Asia nineteen percent,
and Latin America and the Caribbean ten percent of global sawnwood production. Europe has
changed from being a net importer to a net exporter, and Europe, Latin America and the Caribbean
are now the main net exporting regions, while Asia is the main net importing region.

Sweden was the third largest export nation in the world as regards sawnwood (nearly all
coniferous sawnwood) in 2007, after Canada and the Russian Federation (Source: FAOSTAT).
Europe, in particular EU, dominates as export destination, as evidenced by Table 1. Swedish
imports of sawnwood are minor in comparison; around 400 000 cubic metres in 2007 (lbid.).
While Swedish sawnwood production increased annually by two percent between 2000 and 2007,
exports increased by less than 0.4% (Figure 5), implying that the domestic market has increased in

importance.
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Figure 5. Swedish production and exports of sawnwood (in million m3). Source: FAOSTAT.

2.2.1.2.2 Wood-based panels

While production and consumption of wood-based panels were only slightly more than 60% of
those of sawnwood in 2007, their growth rates are much higher (FAO, 2009). Long-term global
annual growth in production and consumption of wood-based panels was around three percent
between 1970 and 1990, and increased to over four percent between 1990 and 2007. Production
and consumption of wood-based panels in Asia increased with over eight percent per annum
between 1990 and 2007; particularly in China growth has been staggering (see Table 6). In 2007
Asia accounted for around thirty-nine percent of the production and thirty-seven percent of the
consumption of wood-based panels (China alone accounted for around a quarter of global
production and consumption), Europe accounted for a little less than a third of global production
and consumption, and Northern America accounted for around a fifth of global production and
about a quarter of global consumption. Asia, Europe, and Latin America and the Caribbean are the
main net exporting regions (Table 6). Sweden is not a major actor when it comes to wood-based
panels, neither as a producer nor as a consumer.

Table 6. Production and apparent consumption of wood-based panels

Production

Africa 1 2 2 2 3 3.3%
Asia 13 19 27 49 105 3.8%
Australia & New Zealand 1 1 2 3 4 3.8%
Europe 28 44 50 61 84 3.1%
Northern America 26 31 43 61 56 2.5%
Latin America and the Caribbean 2 4 5 9 15 5.8%
World 70 101 129 185 266 3.1%
Consumption

Africa 1 2 1 2 3 3.8%
Asia 10 17 25 53 95 4.4%
Australia & New Zealand 1 1 1 3 3 3.0%
Europe 28 45 54 59 81 3.3%
Northern America 28 31 43 63 62 2.1%
Latin America and the Caribbean 2 4 5 8 12 5.5%
World 70 101 129 188 257 3.1%

Amount (million m?) Annual change (%)
1970 1980 1990 2000 2007 1970-1990 1990 - 2007

3.2%
8.3%
5.3%
3.0%
1.5%
6.9%
4.4%

4.6%
8.2%
5.0%
2.5%
2.2%
5.9%
4.1%

Source: FAOSTAT.

There is an increasing shift from plywood to reconstituted panels (particleboard and fibreboard)
within the category of wood-based panels (FAO, 2009), perhaps due to the introduction of panel
products such as medium density fibreboard and other engineered wood products (UN, 2005). This
development, which has important implications for wood raw-material requirements, began in
Europe, where reconstituted panels have gradually increased in importance, and has continued in
North America (FAO, 2009). Particleboard and fibreboard accounted for around 90 percent of the
panel market in Europe in 2007 and about 70 percent in North America. This shift from plywood
to particleboard and fibreboard has only recently begun in Asia, where plywood accounted for
almost half of the production and around 40 percent of the consumption of wood-based panels in
2007 (Ibid.).
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2.2.1.2.3 Paper and paperboard

In almost all parts of the world, the demand for pulp and paper has been the most rapidly
expanding forest product (Aulisi et al., 2008). Growth has slowed down somewhat the last
decades, partly as a result of the expansion of electronic media and the ensuing slowing down of
the growth of consumption and production of newsprint (FAO, 2009). Hence, the annual growth
rate has decreased from 3.3 percent between 1970 and 1990 to 2.8 percent between 1990 and 2007
(Table 3). Paper and paperboard is also one of the most globalized commodity groups, i.e., a high
share of production is exported and a high share of consumption imported (FAO, 2009).
International trade grew significantly in the 1990s, particularly in Europe (Ibid.).

Table 7. Production and apparent consumption of paper and paperboard

2.6%
5.5%
2.3%
2.3%
0.8%
2.6%
2.8%

3.3%
5.3%
2.2%
2.0%
0.8%
3.7%
2.8%

Amount (million tonnes) Annual change (%)
1970 1980 1990 2000 2007 1970-1990 1990 - 2007

Production

Africa 1 2 3 4 4 5.8%

Asia 18 30 57 95 142 6.0%

Australia & New Zealand 2 2 3 4 4 3.1%

Europe 45 58 77 100 115 2.8%

Northern America 57 70 88 107 102 2.2%

Latin America and the Caribbean 4 8 11 14 17 5.6%

World 126 169 239 324 384 3.3%
Consumption

Africa 2 3 4 5 7 4.4%

Asia 19 33 62 103 148 6.1%

Australia & New Zealand 2 2 3 4 5 3.0%

Europe 44 56 75 90 105 2.7%

Northern America 53 65 84 103 96 2.3%

Latin America and the Caribbean 5 10 12 20 22 4.0%

World 125 168 239 325 383 3.3%

Source: FAOSTAT.

North America dominated global production of paper and paperboard until year 2002, by which
time the region was overtaken by both Europe and Asia. Particularly in Asia growth has been
staggering, and in 2007 Asia accounted for almost thirty-seven percent of global production,
followed by Europe (thirty percent) and North America (twenty-seven percent). In Europe,
production growth has been driven to a large extent by expanding exports; Europe is the largest
exporter of paper products. (FAO, 2009). Europe’s competitive advantage in paper production is
based on close high-demand markets, the availability of recovered paper and technological
sophistication for production of high-quality paper. Europe is also one of the largest investors in
the pulp and paper sector in Asia and Latin America, where European companies benefit from
matching their technological, marketing and managerial skills with the low labour costs, rapidly
expanding planted forests and growing demand (Ibid.). Over the last decade, the production of
pulp and paper in Latin America has expanded rapidly; resulting in a six fold increase in net
exports (Aulisi et al., 2008).

North America has also lost its hegemony in consumption terms; Asia became the largest
consumer region in 2000, and in 2007 Asian consumption made up almost thirty-seven percent of
global consumption, followed by Europe and North America with twenty-eight and twenty-five
percent respectively. China alone accounted for one fifth of global production and consumption of
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paper and paperboard in 2007; production and consumption doubled between 2000 and 2007. In
sum, the demand for paper has shifted from the mature western markets to the emerging markets in
the east and south (Aulisi et al., 2008). Differences in growth between the regions reflect the
composition of the paper and paperboard market (Table 8).

Table 8. Production in North America, Asia and Europe, share of global production

1970 1980 1990 2000 2007
Newsprint North America 51.8% | 50.6% | 46.0% | 40.3% | 29.1%
Newsprint Asia 11.8% | 13.9% | 15.9% | 21.4% | 32.0%
Newsprint Europe 325% | 30.5% | 31.7% | 32.8% | 33.7%
Other paper and paperboard North America 45.6% | 40.9% | 36.2% | 33.3% | 27.1%
Other paper and paperboard Asia 14.7% | 18.4% | 25.1% | 31.5% | 39.3%
Other paper and paperboard Europe 34.1% | 33.0% | 30.8% | 27.3% | 26.6%
Printing and writing paper North America 39.6% | 37.2% | 34.1% | 29.9% | 24.6%
Printing and writing paper Asia 14.6% | 17.5% | 25.0% | 27.9% | 33.8%
Printing and writing paper Europe 42.3% | 39.3% | 35.8% | 37.0% | 35.7%

Source: FAOSTAT.

> Currently global newsprint production is fairly evenly distributed among Asia, Europe and
North America. Growth is slowing as a result of the rapid expansion of electronic media.
Annual long-term global growth of newsprint production was less than one percent
between 1990 and 2007, and was even negative between 2000 and 2007; minus half a
percent.

> Production of other paper and paperboard is by far the highest in Asia, while Europe and
North America produce equal amounts. Annual long-term global growth of other paper
and paperboard production was around three percent between 1990 and 2007. The growth
rate increased marginally between 2000 and 2007

» Asia and Europe produce far more printing and writing paper than North America. Long-
term annual growth was around three percent between 1990 and 2007, on a global scale.
The corresponding figure for the period 2000 to 2007 was about two percent.

Sweden, seventh in production terms, was the fifth largest exporter of paper and paperboard in the
world in 2007, accounting for nine percent of the world total (source: FAOSTAT). Swedish
imports of paper and paperboard are much smaller in comparison. The main market for Swedish
paper and paperboard is Europe, in particular EU which accounted for 75% of Swedish paper
exports in 2009 (Table 1).

Figure 6 depicts the composition of the Swedish paper and paperboard exports. The relative
importance of other paper and paperboard decreased significantly at the end of the 1980s, but has
maintained its position at about fifty percent of paper and paperboard export quantity since then.
Newsprint has lost in importance since the late 1990s, whereas printing & writing paper exports
show an increasing trend since the mid-1980s.
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Figure 6. Structure of Swedish paper exports: the share of total Swedish paper and paperboard export
quantity (in percent). Source: FAOSTAT.

2.2.1.3 Industrial wood raw material demand

Industrial roundwood demand is derived from demand for, and hence production of, end products:
sawnwood, wood-based panels, and paper and paperboard. These products have varying wood
requirements depending on technology used and the potential to use wood and fibre waste; e.g.,
growing sawnwood production increases the demand for industrial roundwood, whereas increased
production of reconstituted panels increases the potential to use wood residues and fibre waste,
thereby reducing industrial roundwood demand. In 2005, global derived demand in wood raw-
material equivalent (WRME) was about 2 500 million cubic metres: 1 700 million cubic metres
were industrial roundwood; 500 million cubic metres came from recovered paper; the remainder
from wood-processing residues, recovered wood products and other sources (FAO, 2009).

Though the recovery rate (waste paper recovered divided by total paper and board consumption) in
Sweden is very high, 83% in 2007, the utilization rate (defined as consumption of recovered paper
divided by total fibre-furnish) is rather modest, around twenty percent (source: FAOSTAT). In the
EU and the world as a whole, notwithstanding much lower recovery rates, fifty-eight and forty-
seven percent respectively, the utilization rates are considerably higher, around forty-eight percent
in 2007 (Ibid.). Recovery rates show an increasing trend in Sweden as well as in the EU and the
world as a whole, and the same goes for the utilization rates on EU and global level. In Sweden,
though, the utilization rate, after an initial increase, has been rather stable at around twenty percent
since the mid-1990s. This is most likely a reflection of the circumstance that countries with large
forestry resources have access to inexpensive virgin fibre relative to secondary fibre, making waste
paper less economically attractive as a raw material, and thus the utilization rate will be
comparatively low (see, e.g., Ince, 1995).

In a number of northern countries, notably Finland, Sweden and Canada, the proportion of
pulpwood production in total industrial roundwood production has fallen over recent decades. This
trend can be explained by improvements in sawmilling technology, allowing sawmills to produce
sawnwood from smaller tree sizes. Another impact of this development has been an increase in the
production of wood chips from sawmills, to be used in the production of reconstituted wood
panels, wood pulp, or for bioenergy. Thus, the type of wood used for pulp and paper production
has gradually shifted away from pulpwood towards wood chips and residues. For the countries in
the southern hemisphere, on the other hand, the share of pulpwood in total industrial roundwood
production has increased in many countries in the last decades. This is probably partly due to
increasing demand for pulpwood in these countries, but it is also a reflection of the fact that the
area of forest plantations grown on short-rotations specifically for pulpwood production has
increased in recent years in countries such as Brazil, China and, more recently, Indonesia
(Whiteman, 2005). In 2007, forest plantations accounted for slightly less than five percent of the
world’s forests, but supplied fifty percent of wood and fibre needs (FAO, 2007).
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Long-term annual global growth in production and consumption of industrial roundwood was 1.4
percent between 1970 and 1990, but declined between 1990 and 2000, as a result of falling
production and consumption in Europe, notably in the former Soviet Union; the substitution of
other materials for wood; the global growth of recycling; and the industrialized economies’
slowing consumption (Reid et al., 2004). Since 2000, global industrial roundwood production and
consumption has picked up somewhat, and were in 2007 at the same level as 1990. The main
increases in production and consumption of industrial roundwood between 2000 and 2007 took
place in Europe, Asia, Latin America, and the Caribbean. Production and consumption in Europe
are yet to reach the levels of 1990 (Table 9).

Table 9. Production and apparent consumption of industrial roundwood

1.2%
-0.4%
2.9%
-0.7%
0.0%
2.4%
0.0%

1.3%
0.1%
2.3%
-1.0%
0.2%
2.5%
0.0%

Amount (million m®) Annual change (%)
1970 1980 1990 2000 2007 1970-1990 1990 - 2007

Production

Africa 39 50 57 69 69 1.9%

Asia 172 233 258 231 240 2.1%

Australia & New Zealand 19 26 29 44 a7 2.1%

Europe 567 561 645 483 576 0.6%

Northern America 430 478 583 620 586 1.5%

Latin America and the Caribbean 49 97 121 159 183 4.7%

World 1276 1446 1696 1608 1705 1.4%
Consumption

Africa 33 45 53 63 66 2.4%

Asia 189 253 287 264 294 2.1%

Australia & New Zealand 18 25 27 37 40 2.2%

Europe 568 564 646 473 547 0.6%

Northern America 418 465 562 614 580 1.5%

Latin America and the Caribbean 48 96 118 156 180 4.6%

World 1274 1448 1696 1609 1707 1.4%

Source: FAOSTAT.

Sweden, sixth in production as well as export terms, was the fifth largest importer of industrial
roundwood in 2007 (Source: FAOSTAT). Sweden is a net-importer of roundwood since 1975. The
main source of Swedish roundwood imports (dominated by pulpwood) the last decade has been
Latvia (source: Statistics Sweden, 2010, “Foreign Trade”). Production and consumption of
industrial roundwood in Sweden, which did not change much in quantity between 1970 and 1990,
has been growing steadily since 1990; the annual average growth rate was 3.6 percent between the
years 1990 and 2007. The peak in production and consumption in 2005 is due to hurricane Gudrun
that resulted in massive wind throws of timber in southern Sweden that year (Figure 7).
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Figure 7. Swedish production and apparent consumption of industrial roundwood (in million m3). Source:
FAOSTAT.

Table 10 gives an overview of industrial consumption of wood raw material in Sweden. The
steady growth in consumption of wood raw material is apparent, as is the dominance of sawnwood
and pulp of paper. Noteworthy is also the circumstance that sawnwood has increased its share of
industrial consumption of wood raw material at the expense of pulp and paper, possibly reflecting
improvements in sawmilling technology mentioned earlier.

Table 10. Industrial consumption of wood raw material in Sweden.

Industrial branch

Million m® solid volume under bark

1975 | 1995 2005 2007
Sawnwood 21.7| 323 37.2 38.2
Pulp & paper 35.0| 40.6 46.1 47.9
Plywood 0.3 0.3 0.3 0.3
Fibreboard 1.3 0.4 0.3 0.3
Particle board 1.4 1.0 0.7 0.9
Deducted: Waste produ_cts from sawmills consumed in the pulp 80| 114 12.3 12.7
and wood-based panel industries
Industrial consumption 51.7| 63.0 72.3 74.9

Source: The Swedish Forest Agency.

2.2.2 Wood for energy purposes

According to estimates by FAO (2009), roundwood used in energy production is comparable in
quantity with industrial roundwood use. However, statistics on energy production from wood are
difficult to obtain because of a great diversity of uses - traditional heating and cooking with
fuelwood and charcoal; heat and power production in the forest industry (usually using processing
wastes such as black liquor from pulp production) for their own use or for sale; and power
generation sometimes in combination with heat generation in combined heat and power plants -
and extensive informal production. The two main agencies collecting these statistics, i.e., FAO and
the International Energy Agency (IEA), present different figures on account of different definitions
and primary data sources (Ibid.).

21




Trends for biomass energy production estimated from a combination of these two data sources
show an increase in global production of bioenergy from about 530 million tonnes oil equivalent
(MTOE) in 1970 to about 720 MTOE in 2005 (Table 11); interpolation suggests a global increase
in wood used for energy production from about 2 000 million cubic metres in 1970 to 2 600
million cubic metres in 2005 (FAO, 2009). Most of the increase in wood energy production
occurred in developing countries, where wood continues to be a major source of energy. In Asia
and the Pacific, however, growth has declined due to a switch to more convenient types of energy
as a result of increasing income (lbid.).

Table 11. Production of bioenergy.

Amount (MTOE) Annual change (%)

1970 | 1990 | 2005 | 1970-1990 | 1990 - 2005
Africa 87 131 177 2.1% 2.0%
Asia and the Pacific 259 279 278 0.4% 0.0%
Europe 60 70 89 0.7% 1.6%
Latin America and the 70 88 105 1.1% 1.2%
North America 45 64 65 1.8% 0.1%
Western and Central Asia 11 7 6 -2.7% 1.0%
World 532 638 719 0.9% 0.8%

Source: FAO (2009).

In Europe, the use of wood for energy became relatively minor after the Second World War due to
the supply of cheap fossil fuels. The present high level policy interest in energy security,
renewable energies and climate change combined has stimulated a strong policy interest in
encouraging the use of wood as a source of energy (Steierer, 2010b). Hence, ever since the mid-
1990s the region has introduced policies to increase the share of renewable energy in total energy
consumption (FAO, 2009). One of the more recent is the renewable energy directive within EU
(European Parliament, 2009). But, already before that political initiative the share of biomass and
wastes in the Gross Inland Energy Consumption (henceforth GIEC) of the twenty-seven EU
countries (henceforth EU27) more than doubled from 2.7% in 1990 to 5.8% in 2008 (UN, 2010).
The development for individual EU27 countries between 2006 and 2008 is shown in table 12.
Noteworthy is the circumstance that the four countries with highest share of renewable energy
(i.e., Sweden, Latvia, Finland and Austria) all have substantial forest resources.

Table 12. Renewable energy as a share of gross final energy consumption (in percent)
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2006 2007 2008
EU 27 8.9 9.7 10.3
Belgium 2.7 3.0 3.3
Bulgaria 9.3 9.1 9.4
Czech Republic 6.4 7.3 7.2
Denmark 16.8 18.1 18.8
Germany 7.0 9.1 9.1
Estonia 16.1 17.1 19.1
Ireland 3.0 3.4 3.8
Greece 7.2 8.1 8.0
Spain 9.1 9.6 10.7
France 9.6 10.2 11.0
Italy 5.3 5.2 6.8
Cyprus 2.5 31 4.1
Latvia 31.3 29.7 29.9
Lithuania 14.7 14.2 15.3
Luxembourg 0.9 2.0 2.1
Hungary 51 6.0 6.6
Malta 0.1 0.2 0.2
Netherlands 2.5 3.0 3.2
Austria 24.8 26.6 28.5
Poland 7.4 7.4 7.9
Portugal 20.5 22.2 23.2
Romania 17.5 18.7 20.4
Slovenia 15.5 15.6 15.1
Slovakia 6.2 7.4 8.4
Finland 29.2 28.9 30.5
Sweden 42.7 44.2 44.4
United Kingdom 15 1.7 2.2

Source: Eurostat.

The share of wood in renewable energy varies by country, but wood accounts for slightly more
than fifty percent of GIEC from renewable sources in EU27 (Figure 8), which amounts to
approximately 80% of all biomass used for energy (European Commission, 2010). Consequently,
policies to increase the share of renewable energy have already stimulated an increasing demand
for wood as an energy source (FAO, 2009). Indeed, wood energy was the only forest related
industry sector with steady economic growth in the in the economically difficult period 2008 —
2009 (Steierer, 2010b).
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Figure 8. Wood-based energy as a share of total renewable energy. Source: Steierer (2010a). Note: five-year
average (2003-2008)

In Sweden fossil fuels, though still dominating the energy mix, have lost in importance since the
1970s. Biomass as an energy source, on the other hand, has gained market shares (Figure 9). The
increase in energy supply (and use) has levelled out despite increasing GDP during the period, a
trend seen in many developed countries. Indeed absolute values for GIEC started decreasing in the
first decade of the 21st century in many developed countries, e.g. EU27 (Figure 10).
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Figure 9. Total energy supplied in Sweden 1970-2008, by source (PJ). Source: Statistics Sweden and
Swedish Energy Agency.

24



140%

(2000 = 100%)

120%

100% A
2000 2001 2002 2003 2004 2005 2006 2007 2008

====Energy consumption: ==GDP

Figure 10. GDP and energy consumption in EU27, indices. Source: Steierer (2010a).

Of the total amount of energy supplied in Sweden in 2008, i.e., 2 204 PJ, biomass, peat etc.
accounted for about twenty percent, 443 PJ. Out of that roughly fifty percent was used as process
energy in the industry (Figure 11). Forty percent was used in combined heat and power plants
delivering district heating and electricity. This is currently the fastest growing bioenergy sector in
Sweden (Figure 12). Wood accounts for more than half of the feed stock supply in district heating.
Finally, heating of detached houses accounts for around ten percent of total biofuel use. Firewood
makes up the lion’s share, but the use of wood pellets is increasing rapidly (Table 13). In fact, in
2009 Sweden was the largest consumer of wood pellets overall within the EU, consuming 1.8
million tonnes (Junginger et al., 2011).
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Figure 11. Use of biomass, peat etc. in industry in Sweden 1980-2008 (PJ). Source: The Swedish Energy
Agency. Note: Other sector (than forest products industry) includes food, chemical and manufacturing
(engineering) industry among others.
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Figure 12. Use of biomass, peat etc. in district heating (incl. electricity generation) in Sweden 1980-2008 (PJ).
Source: Statistics Sweden and Swedish Energy Agency. Note: The term wood fuel represents trees or parts
of trees not altered by any artificial chemical process. Statistical difference is due to different sources.

Table 13.Use of wood fuel in one- and two-household dwellings (incl. agricultural properties)

Firewood Wood chips. sawdust Pellets Total

million m* piled PJ million m® loose PJ 1 000 tonnes PJ PJ
2005 7.2 32.0 08| 2.2 329 | 54 39.6
2006 6.4 | 284 07| 1.8 394 | 6.5 36.7
2007 6.6 | 29.5 1.0| 25 481 7.9 40.0
2008 6.8 30.2 09| 25 470 [ 7.9 40.7

Source: The Swedish Forest Agency, Statistical Yearbook of Forestry.

2.3 Woody biomass demand and supply

The wood resource market can be segmented into four sectors: on the supply side forest resources
and other wood raw material resources; on the demand side material uses (forest industry) and
energy uses. Assessment of the potential for sustainable use of forest resources requires that all the
parts of supply (sources) and demand (uses) are brought together in a structured format, that
integrates all resource flows, including post-consumer wood and forest industry co-products
(Mantau et al., 2010a). The Wood Resource Balance (henceforth WRB), developed at Hamburg
University, is a concept that integrates cross-sectorial information, going beyond existing trade and
production classifications of the forest based sector (Mantau et al., 2010b). For details on WRB
and other modelling approaches used in EUwood, the reader is referred to Mantau et al. (2010b)
and chapter 4.

Table 14 presents a WRB for EU27, estimated for year 2010. The European forests are by far the
most important supply source, accounting for 70.5% of the total supply of wood raw materials.
Forest industry co-products (sawmill co-products, other industrial wood residues and black liquor)
constitute the second most important supplier, contributing around eighteen percent of total wood
fibre supply. Further, as forest industry co-products grow with wood-product output, their overall
importance in the resource provision can be regarded as higher than expressed by the market
shares (Mantau et al., 2010a). The total supply of woody biomass in the EU27, about 1 000million
cubic metres or around 500 million oven dry tonnes (Odt), corresponds to about 8,500 PJ (Ibid.).
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On the demand side, material uses account for fifty-seven percent of woody biomass consumption,
the remainder, forty-three percent, is used for energy purposes. The sawmill industry and the
households are the biggest consumer groups, accounting for around a quarter and a fifth of total
woody biomass consumption respectively. The pulp industry, accounting for around a sixth of
total woody biomass consumption, is the third largest consumer.

Table 14. Wood resource balance (WRB) for the EU27 in 2010

SUPPLY DEMAND
million million
m3 % m3 %
Coniferous stemwood (ME®) 362 | 37.2 196 | 24.4 | Sawmill industry
(N,\;?E(})C)o”'fer' stemwood 182 | 18.7 11 1.4 | Veneer and plywood industry
Forest residues (ME®) 118 | 12.1 143 | 17.8 | Pulp industry
Bark (ME®) 24| 24 92 | 11.5 | Panel industry
Landscape care wood 58 6.0 15 1.9 | other material uses®™
Short rotation plantations™ - - 85 | 10.6 | Forest sector internal use
Sawmill co-products 87 8.9 83 | 10.3 | Biomass power plants
Other industrial residues 30 3.1 23 2.9 Hc_;useholds (pellets and
briquettes)

Black liquor 60 6.2 155 | 19.2 | Households fuelwood
Post-consumer wood 52 5.3 0 0.0 | Liquid biofuels
Total 973 | 100.0 805 | 100.0 | Total

Source: Mantau et al. (2010a). Note: (i) ME denotes potential supply of biomass using a medium mobilisation
scenario, i.e., projections of theoretically available woody biomass is combined with specific technical and
environmental constraints to produce realisable biomass supply potential. (i) Other material uses include
traditional other material uses like dissolving pulp, mulch and other roundwood (pools, sleepers). New,
innovative, products are not included. (iii) Short rotation plantations, currently available on about 30 000 ha
only, was not quantified in the EUwood project. For details, see Mantau et al. (2010b). (iv) All calculations in
the WRB are based on solid wood equivalents. Thus, the volume of forest resources is reduced to about 92%
as bark is converted into solid wood equivalent.

The circumstance that potential wood supply in 2010 is considerably higher than demand might be
taken to suggest that the wood resources of EU27 are not being overexploited at present. The same
message is conveyed by Table 15, which depicts the WRB for Sweden for year 2010; potential
supply is once again consi