Forest energy in Finland and Sweden – technology and market development supporting economic viability of feedstock supply
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Abstract:

The main recent drivers of woody biomass use and woodfuel production worldwide include energy supply and security, greenhouse gas mitigation and economic development. The EU aims to produce 20 % of its energy from renewable sources by 2020. Each member state has their own target, for example Finland should produce 38 % and Sweden 49 % of their energy from renewable sources by 2020. In this context, the development of forest energy utilization and more effective and economic supply systems plays an important role in both countries. This paper provides an overview of the driving forces behind the current technical solutions of forest energy procurement systems in Finland and Sweden and  perspectives on the economic sustainability of energy biomass supply. Focus is in the primary forest residues for energy production including logging residues, stump and root wood, small diameter wood and other wood not in demand by the traditional forest industries. Finland consumed 6.9 mill. m3 forest chips in 2010 and Sweden 8.4 mill m3. 

To create a solid basis for the sustainable and competitive forest energy systems, both Finland and Sweden have invested hundreds of millions euros in the technology and logistics development. This has been a necessity because the primary forest fuel feedstock combines difficult properties such as and great diversity in shape, bulkiness, small piece size and scattered occurrence with low relative value, heterogeneity and, often, contaminations increasing ash content, tear, wear and damage to equipment and machines. The demand for forest fuel varies throughout the year, while supply is generally stable. Consequently, it is necessary to store the biomass over a certain time and the transport economy of the material is poor due to low energy density of biomass.  

Finnish and Swedish experiences show that in the market penetration phase the biomass supply can be subsidized. Differences in subsidy policy in Finland and Sweden has had a great impact in the supply volumes of energy biomass from young stands: Due to production subsidies in Finland chips made of small diameter trees has become the largest forest fuel assortment (3.2 mill. m3/a small trees, residues 2.2 mill. m3 /a) whereas in Sweden logging residues dominated (4.3 mill. m3/a logging residues, 1.3 mill. m3/a small trees). To achieve an  economically sustainable long term supply, large investments are needed in the development of technology for forest fuel procurement. Finland has invested longer time for the stump wood harvest resulting in 1.0 mill. m3 annual harvest, whereas in Sweden use of stumps for energy has commenced later being now (0.3 mill. m3/a. 

For biomass supply chain to be sustainable, all aspects of sustainability, economic efficiency, emission reduction and sustainable energy production have to be taken into account. Sustainability of the biomass feedstock supply involves ensuring that forest management and the benefits from forest derived by present generations do not compromise the opportunities for future generations to benefit in a similar fashion. 

Economic sustainability of biomass production and supply for energy has often been neglected in the sustainability discussion. Competing fuels and their prices will set the limits to the willingness to pay for the biomass. Prices can be affected by different support mechanisms for biomass, such as feed-in tariffs, subsidies, heavier taxes or CO2 emission burden for competing (often fossil) fuels.  

The monetary inputs described, such as investment costs in the machinery and direct operating and labor costs are defining the factors affecting profitability of supply chains. In the long run, machine technology, logistics and fuel storage management can be developed to reduce the need of these inputs. In addition, seasonal variations in demand effects on profitability of supply chains and entrepreneurs` capacity utilization having a great impact especially in small companies, where the return of investments is is low. 
The experience in Finland and Sweden has also shown the importance of relying on proven and established technology and integration of operations to establish systems based on forest biomass for energy. According to many feasibility studies, the Nordic energy wood technology can be applied in Baltics and in Central Europe with minor modifications. 

Foresight studies show that in the developed biomass markets such as Finland and Sweden and partially Central Europe, the growth of biomass demand will be from the large combined heat and power (CHP) plants and from possibly emerging large  biorefineries. This calls for the development of supply chains that are cost-efficient and sustainable also when supply stretches over very long distances. The manpower requirements is estimated at over 40 000 machine operators in the EU by 2030. Labour input can be reduced by developing partial automation and systems that guide the operators towards efficient work methods. 


