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Competitive demand of wood fuel in EU 27+2-
Past, Available Supply and Challenges

Overview
The exploitation of renewable energy sources (hydropower, solar, geothermal, or wind) is substantially dependent on the speed of investments, whereas biomass from forests and other wood sources (e.g. manufacturing wastes, forest residues, railway lines) has long lead times of decades; non the less wood fuel is receiving increasing interest in the context of climate change as carbon neutral fuel. Over the past years the labour-intensive and uncomfortable firewood starts being substituted by modern forms of wood fuel like wood pellets and wood chips. Firewood use has declining market shares since decades due to the lack of comfort when heating or firing with firewood logs whether bought or harvested by the energy user himself. In contrast there is nowadays a soaring growth of pellet and chip demand in forest rich European countries.

The focus of the paper is on the expectations of wood demand as energy source and the competition between the different kinds of wood use. The objectives of this paper are:
· to document the past and present demand of the different traditional and modern forms of wood fuel in Europe (EU 27+ 2) (firewood, wood pellets, wood chips).

· to reflect the future use of energy wood in different sectors (private households, service/agriculture, industry, combined heat and power)

· to discuss the results of recent projections until 2050 of renewable energy supply of solid wood fuel in the European countries in the context of the demand of wood from the pulp and paper industry and wood products industries as well as under different oil price scenarios and climate change projections. 
Methods

For the projection of energy wood use, the mass flow analysis of wood use (including wood wastes), market diffusion method for the modern forms of wood fuels (pellets, chips), analysis of past and future relative prices of wood products and competing oil based products have been used. For the projections of pulp, paper and other wood products, the economic and demographic development in the EU 27+2 is used from the results of two macro-economic models (see Figure 1). The maximum wood potential from European forests is taken from results of the EFISCEN model of University of Wageningen, including the variation of the climate.
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Figure 1: Methodology of simulating the demand of wood and wood fuel

Results

In the Base Case Scenario (i.e. without any climate change) the use of total fuel wood in EU 27+2, is slightly increasing due to its modern forms (see Figure 2), because the new forms are used  in modern automatically operated boilers. The overall view for Europe shows an increase of fuel wood from 4,0 GJ/cap in the year 2000 up to 5,2 GJ/cap in 2050, while firewood decreases down from 3,6 GJ/cap in the year 2000 down to 1,9 GJ/cap. The demand of wood in different sectors is projected to reach high amounts of chips in industry, in co- generation and district heating. In addition, substantial pellets demand can be expected in the residential sector. 
In the 4°C-Scenario designed to identify the adaptation cost of the energy system and to simulate climate the impact of change and changing temperatures in all European countries, the increased productivity of the boreal forests leads to somewhat higher maximum wood supply and less heat demand for space heating. This effect increases the share of the modern forms of wood due to improved relative prices and reduced total heat demand. 
Finally, first results of the 2°C-Scenario are presented which simulates a progressive mitigation policy that uses the maximum wood potential in Europe. The use of pellets and chips is substantial; results on cost and avoided CO2 emissions will be presented.
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Figure 2: Fuel wood supply in EU 27+2 (2000-2050) Base Case Scenario
Conclusions
Modern wood fuels have recently started changing the dynamics in the heating and small co-generation sector in Europe. Accelerated growth in the use of pellets or chips during the past few years is attracting interest from policy makers and investors around Europe. The results show that maximum use of wood fuel may be reached around 2030. 
In order to realise the projected energy wood supply in Europe, sustainable forest management, high efficient harvest machines and transport infrastructure have to be optimized. Furthermore, national government incentives and interventions (regulation) for using CO2-neutral wood fuels are necessary as well as professional training of installers, architects and planners.
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