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Sweden is fortunate to have an energy system which is relatively CO² neutral, with only 4% of the supply being produced from coal. Electricity is produced in about equal shares from hydro and nuclear. Bioenergy plays an important and increasing role. The share of bioenergy has increased from about 10% of the supplied energy during the 1980s to 17% in 2004. In 2004, bioenergy supplied 110 TWh. Most of the biomass used was in industry (53 TWh) and in district heating (33 TWh). Other major sectors using biomass were residential housing, ie. houses without a connection to district heating (13 TWh) and CHP in industry and district heating networks (10 TWh). Despite an ethanol blend of 5% in petrol, liquid biofuels represented only a modest 1.6 TWh of the total bioenergy used.

Most of the bioenergy is produced domestically, with a major contribution being biomass from the forest industry. There are no reliable statistics of the quantities imported but estimates range from 4-9 TWh. The demand for pellets has increased rapidly. During 2004 about 1.25 million tons (6 TWh) were used, representing about 1% of total energy consumption.

Sweden’s strategy to increase the share of renewable energy has changed over the years. The general principle has been to avoid product-specific subsidies or policy instruments. Instead the preferred policy instruments have been, for example, a CO² tax, and since 2003 a law on renewable electricity certificates. Such measures are not specific to bioenergy and some instruments, eg. the electricity certificates, lead to competition between the renewable energy sources. Bioenergy, and in particular heat produced from by-products and other cheap and readily available biomass, are among the most cost-efficient forms of renewable energy. Hence the Swedish energy and environmental policies have given bioenergy in general a strong position – especially low cost, high volume bioenergy.

Since the oil crisis of the 1970s, bioenergy has been given high priority in the R&D portfolio. Over the years Swedish energy R&D has covered most economically and environmentally relevant bioenergy topics. Often the R&D priorities have taken a ‘user perspective’, ie. with an objective to support commercial users, increase volume, cut costs, etc. rather than for example, developing cutting edge technology with a long-term perspective. Such orientation has been logical under current policy instruments which create a market-driven demand for bioenergy where R&D has reflected industries’ needs. There are, of course, many exceptions and in particular during recent years. The three most ambitious projects by far in Sweden’s overall energy R&D portfolio all concern development of new bioenergy technologies and processes: gasification of black liquor, fermentation of woody cellulose, and synthesis of liquid fuels via gasification. These technologies have all been considered central for advancing the current use of bioenergy. The current R&D balance also reflects the recent shift in focus towards transportation fuels.

The demand for bioenergy continues to increase, strongly driven by the law on renewable electricity certificates. This development calls for an R&D focus on feedstock supply and efficiency increases in conversion to electricity. Despite the already intensive use of domestically produced biomass, a 50% increase in domestic feedstock production has been estimated as practically achievable. However, mobilisation of such quantities may require a pricing of the feedstock that could have a major impact not only on the imported quantities but also on feedstock availability to the forest industries. The expected response to an increasing price for biomass will be a dynamic feedstock market involving both imports and exports, increased forest production intensity, and an expansion of agriculturally produced biomass for energy purposes.

For more information contact Björn Telenius at the Swedish National Energy Administration. Email: Bjorn.Telenius@energimyndigheten.se or visit the website at: www.stem.se 

