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a b s t r a c t

This study addresses the effects of increasing energy wood prices
on the EU forest sector and on the use of wood biomass for energy.
We examine different energy wood price levels under two contrast-
ing scenarios of future global development, defined by the A1 and
B2 storylines of IPCC. A1 depicts increased globalization and rapid
economic growth. In B2, the economic growth is more modest, and
the world is more environmentally conscious and regionally ori-
ented. The analysis carried out using the global forest sector model
EFI-GTM shows that as energy wood prices increase, the wood
imports and reallocation of wood from competing industrial users
such as board manufacturers or the pulp and paper industry also
increase strongly. The quantity of wood directed from the forest
industry to the energy sector would at most be around 20 Mtoe
(million tons of oil equivalent) in terms of energy, given a price of
100D /m3 of energy wood. Still, this would cover only around 8%
of the European Union’s RES target for 2020, and an even lower
share for 2030. For some forest industry sectors like production of
pulp and panels that would mean an important output reduction,
around 20–25%. Additional felling could be an important source
of wood for bioenergy in the near future, when utilization of the
forest resource potential is still not very high. However, toward
2030, forest resource utilization is projected to increase and might
become a limiting factor for additional biomass potentials. Given
the relatively high economic growth assumed in the scenarios and
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the rather strong development in the demand for forest industry
products, there is a considerable chance that the supply of wood
biomass for energy will be largely limited to logging residues in the
long run.

© 2011 Published by Elsevier GmbH on behalf of Department of
Forest Economics, SLU Umeå, Sweden.

Introduction

The EU policy on increasing the use of renewable energy sources (RES) aims at reducing greenhouse
gas emissions, diversifying energy supply, and reducing dependence on volatile fossil fuel markets.
The new directive (EU, 2009) on renewable energy sets ambitious targets for all Member States. The
EU should reach a 20% share of energy from renewable sources by 2020 and a 10% share of renewable
energy in the transport sector. The directive also requires national action plans for the development
of renewable energy sources, and it establishes sustainability criteria for biofuels.

Wood biomass is an important component of RES. A number of studies have examined the supply
potential and costs of various types of biomass in EU. Some of these studies cover physical supply
estimates with simple and straightforward assumptions regarding biomass productivity and land
availability (e.g., Ericsson and Nilsson, 2006). Others (e.g., de Wit and Faaij, 2010) collect costs estimates
from literature and apply them to form supply curves, providing essential information regarding the
cost efficiency of different sources of biomass supply.

Building on a methodology applied in a study for the European Environment Agency (EEA, 2006,
2007), we analyse how the EU’s RES policy might affect the wood fiber markets and the forest industry
production in Europe, considering specifically the competition for wood between bioenergy produc-
tion and the forest industries. We explore these effects in two IPCC scenarios for global development
– the A1 and B2 (only the B2 scenario was used in the EEA study) – which represent very different
views on the future. A1 depicts an increased globalization and rapid economic growth, whereas B2 is
more environmentally conscious, regionally oriented and with more modest economic growth.

We also provide additional sensitivity analyses in order to gain insight into the impacts of different
assumptions regarding forest plantations in developing countries and regarding the availability of
wood for energy in the EU region.

Methodology and inputs

Modelling methodology

In the analysis, we use the EFI-GTM (European Forest Institute Global Trade Model), a regionalized
partial equilibrium model of the global forest sector with a special emphasis on Europe. Its previous
applications include e.g., addressing the impacts of accelerated forest growth in Europe due to climate
change (Solberg et al., 2003), studying the impacts of Russian roundwood tariffs on the global forest
sector (Solberg et al., 2010), examining the consequences of forest biodiversity protection on the
forest sector (Kallio et al., 2006), and analysing alternative EU policies for combatting illegal logging
(Moiseyev et al., 2010).

The EFI-GTM simulates the behaviour of the profit maximizing producers and consumers in the
global markets for wood and forest products. The competitive market equilibrium is found by using a
mathematical programming formulation, presented briefly below. A detailed description is provided
in Kallio et al. (2004).

Let yi = (yi
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