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1 Introduction

This document, prepared in the frame of the UNDP/GEF Belarus Bioenergy Projects, presents a short overview of the forest fuel market in Austria. 

In Chapter 2 quantitative data on forest ownership and the use of forest-based woodfuels in Austria are given, including an illustration of the relevance of different types of wood fuel in relation to biomass plant size.

Chapter 3 analyses the recent developments in two sectors using large volumes of forest chips i.e. heat and combined heat and power (CHP) generation. Both sectors are experiencing substantial growth, as a result of which the demand for woodfuel, in particular forest woodchips,  is growing steeply. 

A forest woodchip production system is built around the comminution phase. The results of Austrian research into the economics of different wood chip production systems are the focus of Chapter 4.

Chapter 5 analyses the development of wood fuel prices paid by two large consumer groups i.e. households and biomass heating stations. It further looks at price settlement systems in use at Austrian biomass heating plants, and the pro’s and con’s of the different settlement systems. Finally, it looks at achievable prices for forest chip suppliers.

The financial support (investment and generation subsidies) available to biomass heat-only, power-only and CHP plants using wood chips is briefly presented in Chapter 6.

The Annex contains an example of an Austrian long-term energy wood supply contract.

2 Forest resources and their use as fuel

2.1 Forest ownership

Austria has a total surface area of 8,390,000 ha, of which 3,956,644 ha (47%) is classified as forest area. According to the latest agricultural census (Agrarstrukturerhebung), there are more than 170,000 forest owners. The majority of Austrian forests is in the hand of smallholders: 89% of the forest companies own less than 20 ha, but these cover only 23% of the forest area. Only 1% of the companies own more than 200 ha, but they own more than half (52%) of the total forest area (Table 1). The average forest surface area of all forest enterprises amounts to 19.1 ha.

Table 1: Size distribution of forest ownership in Austria 

	Forest size category
	# of companies 
	Share (percent)
	Forest area
	Share (percent)

	Less than 3 ha.
	64,681
	37.9%
	88,254
	2.7%

	3-5 ha.  
	30,728
	18.0%
	119,173
	3.7%

	5-20 ha. 
	56,594
	33.2%
	547,136
	16,8%

	20-50 ha.
	12,476
	7.3%
	373,151
	11.4%

	50-200 ha.
	4,663
	2.7%
	433,660
	13.3%

	More than 200 ha. 
	1,506
	0.9%
	1,695,270
	52.1%

	TOTAL
	170,548
	100,0
	3,256,644
	100.0%


Source: Agrarstrukturerhebung

Some 20% of the forests are publicly owned (15% by the Federal State and 5% by communities). Eighty percent is privately owned. Annual final fellings are some 19.5 million m3, which is 60% of the annual increment (31.2 million m3). The annual forest residue potential for energy use is 3.6 million m3 (Rathbauer and Bolter, 2006). 

2.2 Wood fuel use

As statistics on the total primary energy supply of bio-energy for 2004 (157 PJ) illustrate wood logs (60.7 PJ) are still the most important biogenous energy source. Wood chips from forests (10.8 PJ) and industrial wood residues (30.7 PJ) are used first and foremost in the sawmilling and wood-processing industry and in distant heating systems; refined wood fuels (pellets 4.4 PJ and briquettes 3.3.PJ) are increasingly used in heating systems of detached houses. Waste liquors and sludges from the paper industry (24.2 PJ) and bark are used for the production of electricity and process heat in the paper and pulp industry (BMLFUW 2006). Non-woody biomass use includes the incineration of waste and residues (20.1 PJ), the combustion of straw, and the production and use of biodiesel and biogas (from landfills, fermentation gas, sludge digestion, and manure digestion). 

In 2004 wood-based energy production (134.2 PJ) for the first time exceeded the contribution from hydropower (131.1 PJ). Some 68% of the biomass energy is used for space heating, another 21% for the production of process heat, and the remaining 11 % is used in thermal power and CHP stations.

Figure 1: Biomass energy use in Austria, 2004 (PJ)
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Data sources:  BMLFUW 2006 and Hirschberger, 2006

Table 2 illustrates the relevance of different wood fuel types (forest chips, industrial woodchips and bark) in relation to biomass heating plant size. In smaller heating plants the use of forest chips dominates, whereas in larger heating plants (especially those installed at wood-processing plants) the largest contribution comes from bark. The estimated fuel demand (about 7 million m3loose) is based on heating units installed in 2001, and has increased considerably since (see Chapter 3). As the availability of cheap fuels (bark, industrial woodchips) is limited the increased fuel demand will need to be covered to a large extent with forest chips.

Table 2; Wood fuel use in biomass heating systems in Austria, 2001 
	
	Primary energy production (MWh)
	Share of fuel type (%)
	Total quantity

(m3 loose)

	Category of plants
	
	Forest chips
	Industrial woodchips
	Bark
	

	Small plants (<100 kW) *)
	1,306,800
	70%
	30%
	-
	1,779,750

	Medium plants (100-1000 kW)
	1,272,000
	40%
	30%
	30%
	1,859,550

	Large plants (>1000 MW)
	2,120,800
	10%
	30%
	60%
	3,312,500

	Total number
	4,699,600
	31%
	29%
	40%
	6,951,800


Note: Figures exclude pellet boilers. Conversion factors used: forest chips (Waldhackgut) 750 kWh/m3 loose, industrial woodchips  (Sägehackgut/Sägespäne) 700 kWh/m3loose, bark (Rinde) 600 kWh/m3 loose. Data source: Streiselberger, 2003

A survey by the Austrian Energy Agency in 2003 showed that over time a clear shift has occurred in the distribution of fuels used in biomass heating plants. In 1993 bark contributed 56%, industrial wood chips 27% and forest chips 17%. A decade later the contribution of bark had dropped to 15%, the use of industrial wood chips had grown to 49% and that of forest chips to 32%. This development reflects the increased utilisation of bark for other purposes i.e. as fuel for timber drying in sawmills. 

3 The biomass heat and CHP sectors in Austria 

This chapter describes the recent development of the biomass heat and CHP sectors in Austria. As a result of the long-term political support the number of biomass heating plants has been growing steadily since the nineties. Growth has accelerated in the last few years, due to the improved competitiveness vis-à-vis fossil fuel based heat generation. Strong financial incentives for the development of biomass power and co-generation plants are available since 2003, as a result of which this sector is experiencing a real boom.

3.1 Biomass heating

3.1.1 Biomass heating plants < 100 kW

Thanks to improved technology (higher efficiencies, lower emissions, system automation, etc.), the increased availability of refined woodfuels (pellets, briquettes), the increased competitiveness and political support the number of small-scale biomass heating plants has increased steadily in Austria in recent years (Figure 2). 

Figure 2: Development of automatic wood heating systems in Austria
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Note: red bar = woodchips boilers; yellow bar = pellet boilers. Source: Metschina, 2006

These small-scale plants mainly operate on logs, pellets and briquettes, rather than on woodchips. As such they are less relevant to the scope of this fact sheet, and not discussed further here.

3.1.2 Biomass heating plants > 100 kW

In Austria, the development and installation of biomass district heating networks in rural areas started in the mid 1980s and is experiencing sustained growth since. Biomass heating plants >100 kW provide heating to community buildings, multi-family houses, to short- and long-distance grids for district heating and for self-supply in the industrial and commercial sector. Between 1980 and 2004 altogether 5,154 biomass plants >100 kW with a total output of 2.855 MW were established. A large portion of this was realised in the period 2001-2005 (see Table 3 and Figure 3).

Table 3: New installations of biomass heating plants in Austria 
	
	2001
	2002
	2003
	2004
	2005 (*)
	2001-2005
	1991-2005

	Number of plants
	
	
	
	
	
	
	

	Small plants <100 kW
	7,276
	6,884
	7,751
	8,932
	14,530
	45,373
	68,892

	Plants 100-1000 kW
	301
	223
	332
	369
	653
	1,878
	3,797

	Large plants >1000 MW
	54
	26
	36
	43
	78
	237
	521

	Total number of plants
	7,631
	7,133
	8,119
	9,344
	15,261
	47,488
	73,210

	Installed capacity
	
	
	
	
	
	
	

	Small plants <100 kW
	196,703
	190,897
	222,745
	251,859
	357,796
	1,22 M
	2,148 M

	Plants 100-1000 kW
	70,272
	66,407
	93,885
	90,002
	219,434
	0,54 M
	1,105 M

	Large plants >1000 MW
	130,613
	71,400
	124,95
	221,81
	331,227
	0,88 M
	1,566 M

	Total capacity (W)
	397,588
	328,704
	441,58
	563,671
	908,457
	2,64 M
	4,819 M


Data sources: Biomasse Heizungserhebung 2004, Jauschnegg 2006 & Biomasseverband 2006

Figure 3: New installations of biomass heating plants in Austria
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Data sources: Biomasse Heizungserhebung 2004, Jauschnegg 2006 & Biomasseverband 2006

In the late 1990s, a growing number of plants with smaller capacity complemented the typical district heating plants, which usually involved a full heating supply for the entire village. These smaller projects often focused only on the centre of the village in order to limit investment costs in lengthy grids and to decrease distribution losses. The biomass boilers used in these projects were developed for burning wood waste from the wood-processing sector (sawmills). They were adapted and improved for use in district heating systems (EVA, 2004). 

In a survey carried out by the Landwirtschaftskammer Niederösterreich (Biomasse  Heizungserhebung 2004), the size distribution and ownership of biomass-based district and local heating plants was analysed. At the end of 2003, there were a total of 843 biomass-based district and local heating plants (>100 kWth), with a combined capacity of 1005 MW. The average capacity per plant was 1,192 MW. In the proceeding few years mainly smaller plants (<500 kW) were installed. Figure 4 shows the size distribution of the 843 plants

 Figure 4: Size distribution of Austrian biomass heating plants, 2003
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Note: yellow bar = number, green bar = capacity in MW. Source: Jonas & Haneder, 2004
The largest share of the systems (66%, with a combined capacity of 561 MW) were operated by wood farmer-owned entities, including heat contracting companies, individual farmers and large private forest companies (Stifte). Industries, mainly in the wood processing sector, constituted the second largest operator group (21% of the plants, 233 MW capacity). Energy supply companies only operated 3% of the systems, but these systems represent 16% of the total installed capacity (157 MW). Communities own 10% of the systems, which together make up 54 MW. 

 Figure 5: Ownership distribution of Austrian biomass district heating plants, 2003
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Note: green bar = farmer entities, red = industries, blue = energy companies and yellow = communities.

Source: Jonas & Haneder, 2004

Figure 6 illustrates the geographical distribution and the fuel demand of biomass heating plants (>100 kW) in Austria. Two-thirds of the heating systems are operated by forest owners, in particular smallholders and their co-operatives. Many do not just supply wood to the plant but take charge of heat supply as well. The next section discussed two heat supply concepts commonly used in Austria.

Figure 6: Distribution of biomass heating plants in Austria
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Note: the dot size refers to fuel demand (<10,000 m3; 10,000-50,000 m3 and >50,000 m3 loose per year)

Source: Nemestothy, 2006

3.1.3 Heat supply contracting

Wood energy contracting for single objects 

	A group of farmers build the heating system and the woodchips storage room for a big building or a group of buildings. They rent a cellar and install the heating central in the cellar of the building. They operate the installations and sell the heat to the user of the building. Typical locations include: schools, kindergartens, municipalities, hospitals, public buildings, and churches.
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Figure 7: Wood energy contracting for a single object


Typical installation size varies between 50 and 250 kW. As fuel normally high-quality woodchips from regional forests and industrial woodchips are used, with moisture content not exceeding 30-35%.

The heat supply cooperative sells the heat and is responsible for monitoring, service, repair and reinvestment of the system. The heat consumer does not have any organisation tasks with the heating system. The heat is billed on the basis of a set heat rate – divided into a: (a) standing charge, (b) kWh-rate and (c) metering charge. The heat rate is index-linked and a heat supply contract is signed for 15 years (Metschina, 2006).

Wood energy contracting for mini grids 

	The concept of wood energy contracting can also be applied to the heating of multiple objects. The same basic principles as for single object heating apply. Additional investments are required in a boiler room, a biomass storage room, and a heat distribution network. Typical locations include: small cities, villages, companies, and settlements.
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Figure 8: Wood energy contracting for a mini grid


Installation sizes are higher; typically 250 to 4000 kW. Fuels used include high-quality woodchips from regional forests, industrial woodchips, as well as bark and other sawmill by-products, with maximum moisture content of 45 % (Metschina, 2006).. 

3.2 Biomass combined heat and power generation

The Austrian Green Electricity Act, introduced in 2003, lays down an Austria-wide uniform purchasing and payment obligation for power suppliers concerning energy from renewable sources of energy. The Tariff Ordinance (“Tarifverordnung”) to the Green Electricity Act provides for attractive and nationally uniform feed-in tariffs for electricity from new eco-electricity plants (including biomass based power plants) approved until the end of 2004. 

Thanks to the incentives of the Green Electricity Act (including feed-in tariffs guaranteed for 13 years, with rates for woodchips between 10.2 and 16 €ct/kWh, depending on plant size) numerous solid biomass CHP plants have been built or are under construction since 2003. By the end of 2004, 40 biomass plants, with a total capacity of 90 MWe, where operating under the Green Electricity Act (up from 22 biomass CHP plants in 2003), and a further 60 biomass plants, with a total of 190 MWe, had been approved (see Figure 9 and Figure 10).  The solid biomass CHP plants have to enter operation by 31 December 2007 the latest to be eligible for subsidised feed-in tariffs (BMLFUW 2006).

The additional capacity (solid biomass) that is currently expected to be installed under the Green Electricity Act is 226 MWe, which would generate an additional 1356 GWh per year. This is a 418% increase in biomass CHP capacity and generation in just 5 years. (see Table 4, Figure 9 and Figure 10).

Table 4: Solid biomass based CHP plant supported by the Green Electricity Act

	
	Existing plants

in operation by 1.1.2003
	Forecast plants

in operation by 1.1.2008
	Anticipated increase in 5- year period 2003-2007

	
	MW
	GWh
	MW
	GWh
	MW
	GWh

	Solid biomass
	54
	324
	280
	1680
	226
	1356


Data source: Jauschnegg, 2006

Figure 9: Biomass CHP Plants in Austria in 2003 (in operation)
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Source: Golder et al, 2004

Especially larger solid biomass-based projects are realised, mainly by wood processing industries and electric power companies. In a number of cases existing heat-only plants are rebuilt to be operated as CHP plant. The new plants generate about 30 % to 40 % of the produced energy as electric power. (Plants < 10 MWe typically produce only 10-16 % of the produced energy as power).

Figure 10: Biomass CHP Plants in Austria in 2006 (in operation, under construction & planned)
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Note: the size of the red dots refers to fuel demand (<100,000 m3; 100,000-250,000 m3 and >250,000 loose m3 per year). Source: Nemestothy, 2006

The only involvement of farmers and forest smallholders in these new biomass CHP plants is as supplier of woodchips. Only a few smaller biomass CHP projects are realised that are operated by farmer cooperatives (Jauschnegg, 2006).

3.3 Meeting the increased wood and woodfuel demand

The rapid expansion of installed capacities in both heating-only and CHP plants is leading to a strong increase in wood fuel demand. As the availability of cheap fuels (bark, industrial wood residues) is limited the increased fuel demand will need to be covered to a large extent with forest chips. In particular the expansion of biomass CHP capacity leads to a strong increase in woodfuel demand. If all biomass CHP plants approved under the Green Electricity Act by the end of 2004 come into operation, the fuel demand is expected to increase from 1.7 million m3solid in 2000 and some 2.0 million m3solid in 2004 to 5.1 million m3solid in 2007 i.e. tripling in just 7 years (see Figure 11).

As imports of round wood to Austria are also expected to decrease significantly in the next few years, another 4.6 million m3 of wood is needed in 2010 to meet the demand of the Austrian wood processing industry (paper mills 1.9 million m3solid, board mills 1.5 million m3solid, and sawmills 1.3 million m3solid). Meeting the increased demand envisaged for 2010 of nearly 10 million m3solid of merchantable and energy wood is a fantastic challenge. It will come as little surprise that after years of suppressed prices the market prices for Austrian timber (including energy wood) have started to raise since 2005, and have recovered to their early nineties price level. 

Figure 11: Development of woodfuel demand for space heating and co-generation (CHP) 

	[image: image11.jpg]18.000.000
16.000.000
14.000.000

12.000.000

10.000.000
8000000
500,000
000,000
2000000

o

2000 2001 2002 2003 2004 2005 2006 2007




	LEGEND

Bark 

Sawdust for briquettes

Sawdust for pellets

Chips & bark - heating plants

Chips & bark - CHP plants

Wood logs




Source: Nemestothy, 2006

In Austria’s forests there are plenty of unused timber reserves, but its utilisation stagnates for different reasons. In order to help mobilise an increased supply of (energy) wood product assortments from Austrian forests, the Federal Ministry of Agriculture, Forestry, Environment and Water Management (BMLFUW) has commissioned the Austrian Energy Agency with the project “klima:aktiv energieholz”. The project is to help mobilise the unused timber resources existing in Austria’s forests and to accelerate the introduction of new quantities of energy wood into the market. The programme will run for four years, from 2005 to 2008 (BMLFUW 2006).

4 Forest chip production systems

At present the costs for forest chip supply differ little from the achievable revenues. To increase the availability of forest chips the competitiveness of all processes of the supply chain have to be coordinated by the use of improved logistic concepts. The optimisation of harvesting, transport and logistics of forest chip is the subject of current research at the Institute of Forest Engineering of the University of Natural Resources and Applied Life Sciences (Austrian acronym BOKU) in Vienna. Based on literature research in the field of energy wood and wood chip supply BOKU determines the need for and carries out necessary practical field studies. Some results of BOKU research are presented below.

4.1 Forest wood chip production systems

Wood farmers and wood farmer-owned entities, including heat contracting companies, supply a large share of the forest chip used in biomass heating and existing biomass CHP plants. There is some co-operation between farmers in the form of co-operatives supplying, and sometimes operating, biomass plants. However, the scale of operation of these farmer entities is relatively low, and large-scale forest harvesting and woodchip production systems such as in use in Finland (see the fact sheet  The Forest Fuel Market in Finland) are not found in Austria today.

A forest fuel production system is built around the comminution phase. The position of the chipper or crusher in the value chain largely determines the state of biomass during transportation and, consequently, whether subsequent machines are dependent on each other, i.e. whether the system is hot or cool. Comminution may take place at the roadside or landing site, at the source, at a terminal, or at the plant where the chips are to be used.

Stampfer (2005) gives an overview of the main processes and options for the production of forest chips (Table 5). What is considered the most suitable production system is directly linked with the type of forest stand. Little information was found which of the production methods are the most important in Austria. 

Table 5: Forest wood chip production systems: main processes and options

	Integrated timber harvesting residues
	Log-length harvesting residues
	Dedicated energy wood process
	Integrated energy wood process

	Chipping at forest road


	Chipping at forest stand
	Chipping at forest road
	Chipping at forest stand

	Bundling at forest road; chipping at plant


	Bundling at forest stand; chipping at plant
	Transport of energy wood; chipping at plant
	Chipping at forest road

	Transport of harvesting residues; chipping at plant
	Chipping at forest road
	
	Transport of energy wood; chipping at storage

	
	Transport of harvesting residues; chipping at storage
	
	Transport of energy wood; chipping at plant


Source: based on Stampfer, 2005

4.2 Time studies and wood chip production costs

In 2003, BOKU’s Rohrmoser & Stampfer investigated and compared the production costs of forest wood chips in 6 different production systems as part of the project ELWOG-Umsetzung-Rohstoffforschung. Their costs calculations are based on productivity studies conducted at Tamsweg, Monichkirchen, Klosterneuburg, Wilfersdorf, Wolkersdorf and Eibiswald. Each of these six locations represents a different forest chip production system (see Table 6). The cost difference between the production systems was relatively small, but is highly relevant as the margins between the production costs and the market value of wood chips are minor. Production costs vary from approx 12 €/ m3loose for the Tamsweg system to approx 15 €/ m3loose for the Eibiswald system (see Figure 12). 

Figure 12: Comparison of forest wood chips production costs in Austria
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Data source: Rohrmoser & Stampfer, 2003
In December 2003 BOKU tested three forest harvest residues bundling technologies in field experiments in mountainous areas. The results of these tests were somewhat disappointing. Productivity was lower than expected, and production costs of chips were consequently higher (some 16-23 €/m3loose), higher than that of existing chip production systems. However, with optimisation considerable costs reductions may be achieved.

In 2006, BOKU reported the results of further wood chip production field trials from felling residues involving 3 different production methods all of which include the use of a dedicated chipper truck (Table 7). The results of the field trials are summarised in Figure 13 and Figure 14. Costs vary from 12.5 €/m3loose for hardwood (method 1), to 8.7 and 6.2 €/m3loose for softwood (method 3 and method 2 respectively). Harvesting softwood residues is cheaper as no additional pre-transport is necessary. As a result of the wood harvesting systems applied (whole-tree process) residues are already extracted from the stand and only need to be picked up from the forest road. The lowest costs are achieved with a dedicated chipper truck that is equipped with loading crane with bowl grip arm (method 2). As with the other wood chip production systems analysed by BOKU there is a considerable optimisation potential. 

Table 6: Description of BOKU wood chips production systems field tests, 2003

	Variant, Location & Description of timber stands
	Description of wood chip production system

	A - Eibiswald production system – Spruce wood stands (roundwood) 
	Felling with chainsaw by 2 skilled forest workers, extraction of timber wood, no extraction of fibre and 2nd quality wood, no debarking of the remaining crown part, but use as biomass, pre-concentration and forwarding by tractor with crane, separated transport of timber wood and "energy wood" by tractor with crane trailer directly to the energy wood landing, followed by with large chipper at the energy wood storage.

	2 – Mönichkirchen production system  – Spruce roundwood and small diam. wood, typical first thinning of first harvesting in small forest


	Felling with harvester, extraction of timber wood, no extraction of fibre and 2nd quality wood, use of other woods, which with "conventional" wood production remain in the wood stand due to its small dimension or its different species, separate piling of timber wood and energy wood, separate haulage by forwarder of timber wood and energy wood, temporary storage at the forest road, evacuation of the energy wood in round condition to nearby heating plant, chipping with large chipper

	3- Tamsweg production system – Spruce, final use, high diam. wood


	Felling motor-manually, extracting as complete tree with skidder to forest road, further processing by processor, "conventional" production of timber wood and fibre wood, transport of fibre, 2nd quality wood and other wood residues in round from to the heating station, comminution with large chippers at the heating plant wood chip storage site.

	4- Kramsach production system - – Spruce, final use, high diam. wood
	Felling motor-manually, extracting as complete tree with cable crane to forest road, processing by processor, temporary storage of the wood residues (branches, crown parts, other wood), comminution with large chipper at forest road, onwards transport of chips in container truck directly after loading

	5 – Klosterneuburg production system - Weidenvorwald
	Felling motor-manually, no extraction of timber wood, no debarking, use of the whole tree as energy wood, haulage with forwarder to forest road, comminution with large chipper, onwards transport of chips in container truck directly after loading, transport to chip storage

	6 – Wolkersdorf production system – Low-altitude forest, hasel fields
	Felling witih “Zwickaggregat”, pre-concentration through formation of bundles, on-the-spot chipping with mobile chipper, reload in container truck, onwards transport as chips to the heating plant 


Source: translated from Rohrmoser & Stampfer, 2003
Table 7: Description of BOKU wood chips production systems field tests, 2006

	Variant & Description of residues
	Description of wood chip production system

	Method 1: hardwood felling residues (crowns, branches, cutting wood and poor quality wood)
	Comminution of felling residues, dedicated chipper truck feeding chips into container truck with hook-lift roller container.

	Method 2: softwood felling residues (crowns, branches, and cutting wood)
	Pre-transport of felling residues by round wood truck, dedicated chipper truck feeding chips into container truck equipped with loading crane with bowl grip arm.




	Method 3: softwood felling residues (crowns, branches, and cutting wood) 
	Same as option 2, but using a container truck without loading crane


Source: translated from Kanzian et al, 2006

Figure 13: Wood chips production costs (€/m3 loose) as a function of transport distance.

[image: image13.wmf]
Notes: green colour block = pre-transport, grey colour block = chipping, orange colour block = transport. Left columns= bulk container truck without crane (#3); Right columns - bulk container truck with crane (#2).

Source: Kanzian et al, 2006.

Figure 14: Forest wood chip production costs (€/m3 loose)
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5 Market prices of woodfuels

This chapter analyses the development of wood fuel prices paid by two large consumer groups i.e. households and biomass heating stations. It further looks at price settlement systems in use at Austrian biomass heating plants, and the pro’s and con’s of the different settlement systems. Finally, it looks at achievable prices for forest chip suppliers.

5.1 Fuel prices paid by households 

In the last few yeas, the energy prices paid by small-scale consumers (e.g. households) have increased significantly. Especially the price of fuel oil has risen steeply. Figure 15 illustrates the development of the price index for household energy carriers in the province of Styria since 1998. 

Figure 15: Price index development of household energy carriers, Styria, 1998-2006 (1998=100)
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Source: Waldverband Steiermark  / Regionalenergie Steiermark, 2006

Using data from regional fuel traders and energy companies, complemented with data from the statistics office ÖSTAT, Waldverband Steiermark and Regionalenergie Steiermark monitor the prices paid by Styrian heat consumers (e.g. households). As Figure 16 shows, the kWh-price of all monitored fuels used by households laid within a price range of a single €ct in 1998 in 1999 (2.5-3.5 €ct/kWh). Since then the prices have diverged considerably. While the price of wood chips and wood logs remained steady until recently, the price of -in particular- fossil fuels increased dramatically.

Figure 16: Annual average prices for household heating fuels in Styria since 1998 
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Source: Waldverband Steiermark  / Regionalenergie Steiermark, 2006
5.2 Wood fuel prices paid by biomass heating stations operators

The market prices of wood, including that of wood used for energy generation, are monitored by the Agricultural Chambers of Commerce in a number of the Austrian provinces, including Lower Austria and Styria. Every quarter, the Landwirtschaftskammer Niederösterreich  publishes the energy wood price index. This index is made up of a “basket” of relevant wood assortments such as firewood, industrial wood and sawmill by-products and is calculated country-wide on the basis of the price statistics published  by ÖSTAT. 

The development of the energy wood price index since 2001 is illustrated in Figure 17. Due to increased demand for energy wood (see Section 3.3) the energy wood price index has risen since mid-2005, reaching 1059 basic points in 3Q2005, 1090 in 4Q2005, 1107 in 1Q2006, 1135 in 2Q2006 and 1194 in 3Q2006, which is the highest price level since 1992. The all-time high dates from 1986 with 1322 points.

Figure 17: Quarterly energy wood price index (1979 = 1000)
[image: image17.png]



Data source: Landwirtschaftskammer Niederösterreich, 2006

In 2003, the Austrian Energy Agency surveyed prices paid for forest chips, wood industry chips, sawdust/shavings and bark by plant operators of medium and large scale biomass heating stations (capacities of 500 kWth and more). The survey showed a surprisingly wide spread of prices paid for forest wood chips, ranging from 6 to 24 €/m3loose (VAT exclusive). In most cases the prices varied between 10 and 16 €/m3loose (Figure 17).

For other types of energy wood the price spread is somewhat smaller. Prices in most cased lied between 6 and 10 €/m3loose for industrial chips), between 4 and 6 €/m3loose for shavings and between 2 and 6 €/m3loose for bark. Figure 19 shows typical prices, expressed both in €/m3loose and in €/kWh. It should be noted that the survey was carried out close to three years ago, and 52% of the plant operators expected the prices of industrial chips and bark to increase.

Figure 18: Frequency distribution of prices paid by heating plants for forest chips, €/m3 loose 
[image: image18.wmf]
Source: Golser et al, 2004

Figure 19: Typical energy wood prices paid by biomass heating plants >500 kW, 2003 
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The wide range of prices quoted by biomass heating station operators for forest wood chips could be justified on the one hand by wide fluctuations in chip qualities (dry hardwood, wet softwood) and the regional differences in production costs (topography, forest stand structures) and on the other hand by special supply delivery terms for forest owners that are co-owners of the respective heating plant (Golser et al, 2004). 

5.3 Price settlement systems for forest woodchips 

Three different systems for the settlement of wood fuel prices are in use at biomass heating stations in Austria, based on (a) the produced amount of heat, (b) the supplied volume and (c) the supplied weight and water content. Each of the three systems is briefly discussed here.

5.3.1 Price settlement based on the produced amount of heat

To be able to settle the price based on the produced amount of heat the heating station needs to be equipped with a heat counter. In a supply contract the heating station operator and the energy wood supplier agree on the settlement procedure and price. In the procedure the fuel price per MWh of produced heat is calculated under the assumption of a certain annual utilisation rate of the heating system (e.g. 90 %). To determine the real annual utilisation rate the boiler efficiency and the standby losses need to be considered. In the case of deviations from the agreed annual utilisation rate the fuel price is adapted. 

	Advantages
	Disadvantages

	Independent of wood species and bulk density
	Dependent on annual utilisation rate of the plant

	Independent of wood fuel moisture content
	Estimation of the annual utilisation rate necessary

	Economical method for determining the supplied energy quantity
	Differentiated payment in case of multiple suppliers hard to near impossible


5.3.2 Price settlement based on supplied volume 

A method that is widespread in Austria is settlement based on the supplied volume. This is a very inaccurate procedure, as the bulk and solid density of the supplied material can vary strongly. It is a popular method, however, because determining the supplied volume is very simple and cost-effective. Commonly different prices apply to deciduous hardwood, deciduous softwood and coniferous wood. Prices are agreed based on the estimated energy content per m3loose for different wood types and species and as a function of the moisture content (dry, freshly harvested). In many cases even the estimation of the energy content and/or the use of correction factors for the moisture content are not carried out, and settlement is simply based on the supplied volume.

	Advantages
	Disadvantages

	Simple determination of the volume
	Large uncertainty over energy content

	Settlement in case of multiple suppliers not causing any problems 
	Numerous conflicts because of differences in supplied wood chip qualities

	
	No incentive to optimise the energy content of the supplied wood assortments


5.3.3 Price settlement based on supplied weight 

In the price settlement based on the supplied weight the type of wood species and its bulk density plays no role, however the representative moisture content of a delivery must be known to determine the energy content. Measuring the weight takes place on a weighing bridge (either on-site or on a publicly accessible bridge). If sufficient accurate, trucks equipped with weight sensors can use their own measuring system. 

The moisture content is determined either through estimation based on empirical values or through sampling. The price for the delivered wood fuel is specified on the basis of the energy content per ton of dry matter. Because of the relatively high cost this price method is usually only applied at larger biomass heating plants. 

	Advantages
	Disadvantages

	Independent of wood species and bulk density
	Measurement of weight & moisture content necessary

	High accuracy concerning energy content
	Calculation of the dry weight necessarily

	Few conflicts due to fair settlement of the supplied quality
	Relatively time-consuming and costly

	There is an incentive to optimise the energy content of the supplied wood assortments
	


5.4 Potential sales prices for forestry woodchips

Metschina (2006) assessed the potential prices that wood farmers can achieve supplying forest chips or forest chips based heat. The smaller the volumes, and the deeper the farmer’s involvement in the wood energy value chain, the higher the prices that can be achieved (Table 8).

Table 8: Achievable prices for forest chips supplied by wood farmers
	Business activity 
	Achievable proceeds (€/m³ loose)

	Wood Energy contracting
	21 – 23

	Biomass district heating
	14 – 20

	Supply of wood chips to operators of small heating plants
	14 – 18

	Supply of wood chips to operators of large CHP plants
	11 – 15


Source: Metschina, 2006 

In recent months, round wood and forest prices have increased. In the latest Marktbericht der Landwirtschaftskammer Steriermark, issued 1 December 2006, the price range for first quality forest chips is given as 16-24  €/m³loose, free at forest road. 

Comparing achievable prices with the production costs as assessed by BOKU (in 2002-2003 12-15 €/m³loose for six different production systems, in December 2003 some 16-23 €/m3loose for three systems involving different harvest residues bundling technologies in mountainous areas, and in 2006 some 6.2-12.5 €/m3loose for three different systems involving dedicated chipper trucks. See Section 4.2) is can be observed that (a) the price margin on wood chips is gradually widening i.e. it is becoming more profitable to produce wood chips, however, (b) unless wood chip supply is optimised it remains hard for (individual) small wood farmers to make a profit from energy wood. To improve the viability, to achieve economies of scale and to boost forest wood chip production (intensive) co-operation between local wood farmers is recommended.

6 Financial support for biomass energy

6.1 Financial support for biomass heating-only plants

Plants in rural areas that produce heat from biomass are eligible for investment subsidy. The level of subsidy depends on the type of project and can reach a maximum of 40% (see Table 9). The subsidy is financed for 50% by the EU (Rural development programme) and for 50% by Austrian authorities (30% Federal State and 20% Provinces). 

Table 9: Investment subsidies for Agricultural Bioheat Projects in Austria
	Type of project
	What is subsidised?
	Heating capacity
	Max. subsidy (%)
	Max.

subsidy (€)

	Farm houses and buildings 
	Biomass heating systems (on chips, pellets or logs)
	10 kW up to 150 kW
	20%
	25 kW: 2,200

40 kW: €2,480

60 kW: €2,920

100 kW: €3,420

150 kW: €3,800

	Wood energy contracting by farmers
	Wood chip heating plant incl. heat distribution network 
	~30 kW up to 250 kW
	30%
	

	Biomass DH by farmer co-operatives
	Biomass DH plant incl. heat distribution network
	250 kW up to 4000 kW
	35~40%
	


Source: Jauschnegg, 2006

6.2 Financial support for biomass power and CHP plants

Plants that produce electricity from biomass are supported under the Green Electricity Act (see also Section 3.2). This Act, introduced in 2003, lays down an Austria-wide uniform purchasing and payment obligation for power suppliers concerning energy from renewable sources of energy. The Tariff Ordinance (“Tarifverordnung”) to the Green Electricity Act provides for attractive and nationally uniform feed-in tariffs for electricity from new eco-electricity plants (including biomass based power plants).

The original Tariff Ordinance applied to plants that were approved in 2003 or 2004. This Tariff Ordinance formally expired by the end of 2004 and although it was amended in August 2005 in practice no guaranteed feed-in tariffs were in place between January 2005 and September 2006. In May 2006 the National Council adopted an amendment to the Green Electricity Act and in October 2006 the associated amended Tariff Ordinance entered into force. Under the new Tariff Ordinance, an additional 17 M€ is made available annually to support renewable electricity, of which 30% (5.1 M€) is earmarked for solid biomass plants. A new precondition is that the fuel efficiency of a solid biomass plants shall exceed 60%. In other words, for new plants it is essential to make good use of the generated heat. New is also that the full feed-in tariff is only guaranteed for 10 years (see Table 10). 

Table 10: Feed-in tariffs for solid biomass-based power (€ct/kWh)
	
	Original Tariff Ordinance
	Current Tariff Ordinance

	Level of price guarantee
	Year 1-13: 100%
	Year 1-10:  100%,

Yr 11: 75%*, Yr 12: 50%*

	Approved in (period) 
	2003 & 2004
	4Q2006
	2007

	< 2 MW
	16.0
	15.7
	16.95

	2-5 MW
	15.0
	15.0
	14.95

	5-10 MW
	13.0
	13.4
	13.3

	> 10 MW
	10.2
	11.3
	11.1


Note: In year 11 and 12 at least the minimum market price will be paid. 
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SAMPLE ENERGY WOOD SUPPLY CONTRACT

(Translated from: Methoden zur Übernahme von Energieholz, Vienna, June  2004)

which on today's day was agreed between XY District Heating Limited, Main Street No. 123, place XY, hereinafter referred to as “Heating Company”, represented by managing director XY, and the forest owners association with its seat in place XY, represented by managing director XY, hereinafter referred to as “Forest  Co-operative”, as follows:

Preamble 

XY District Heating Limited will start operating the district heating plant at the beginning of October 200X. The contract parties have reached agreement that the Heating Company will purchase the biomass needed for the operation of the heating plant from the Forest Co-operative in accordance with the condition of the present contract. The biomass quantity required for the heating plant can only be determined more accurately when the number and the demand of heat customers is known better through concrete heat supply contracts.

Duration of the contract

a) Entry into force 

Four (4) weeks before start-up of the officially approved heating system, presumably 1 September 200X 

The Heating Company commits itself explicitly to inform the Forest Co-operative in writing about the actual start-up of the heating station 4 weeks before the entry into force of the contract 

b) Duration of the contract

The present contract is agreed for a period of 10 years. Within this period in principle the contractual agreement cannot be cancelled by either of the contract parties, nor by their legal successors, if any. The contract parties furthermore agree that the contractual agreement will be extended each time with one year, unless it is cancelled by one of the contract parties by registered letter one year before the end of the respective financial year. The financial year runs, contrary to the calendar year, from 1 October to 30 September.

c) Premature dissolution of the contract

Each contract party and/or its legal successor is entitled to dissolve the contractual relation prematurely if the other contract party and/or its legal successor does not adhere to the terms and conditions of the current contract, furthermore when an insolvency procedure is started against one of the contract parties respectively its legal successor or when an insolvency procedure is rejected due to insufficient resources.

Scope of the supply 

Scope of the supply is the biomass (wood and waste wood product) needed for operating the heating system. 

The wood fuel shall be supplied in a suitable manner and shall be free of ice, snow, chemically treated wood, chip board wastes, wastes of coated plates, wastes of glued plates (e.g. veneer), stones, earth and metal when supplied to the automatic feeding system of the installed heating plant. In addition, the Forest Co-operative shall supply and/or pre-treat the wood fuel in such manner that the Heating Company can use if without making further expenses. Within these conditions it is up to the Forest Co-operative which kind of the wood it wishes to supply (forest chips, shavings, bark and so forth).

The portion of shavings shall not exceed 20% of a supplied quantity, and not more than 5% per calendar quarter. 

The Heating Company is entitled to detail further specifications concerning the condition of the wood fuel in future, when such specifications are appropriate for technical reasons, however only, if the Forest Co-operative is technically and economically capable to meet the preferred technical specifications of the Heating Company on the basis of existing contracts. The Forest Co-operative is allowed to supply round wood, however, the costs of chipping will be charged to the Forest Co-operative.

The contract parties agree upon a conversion table to convert from water content to kilowatt-hours. This table will the attached to the present contract and will form an integral component of it. It can be amended after mutual agreement.

	Water content
	Premium/Discount
	Condition of the forest chips

	<20%
	+10%
	Air dry

	3-34.9%
	-10%
	Limited storability 

	35-39.9%
	-23%
	Damp; very limited storability

	40-50%
	-40%
	Freshly harvested; storage not suitable 


Delivery volume 

The fuel amount that is probably needed for the first year of operation year (12 months) amounts to XY m3 loose. The Heating Company will communicate the required fuel amount to the Forest Co-operative.

Subsequently, the Heating Company will guarantee the Forest Co-operative a minimum acceptance of YZ bulk m3 loose starting from the second year of operation. This quantity is calculated for the duration of 10 years on the basis of heat supply contracts. Deviations up to 10% are considered as authorised. 

If, contrary to expectations, and without the Heating Company’s default, a smaller amount will be needed due to the omission of large heat customers, the minimum quantity will be renegotiated. These circumstances are to be communicated to the Forest Co-operative with at least 6 months notice. Additionally, the Heating Company will inform the Forest Co-operative constantly about the required wood fuel amounts.

The contract parties anticipate without obligation the following amounts to be purchased in the years 200X to 200Y: 

	
	200X
	200Y
	200Z

	required quantity (total)
	XY m3 loose
	XY m3 loose
	XY m3 loose

	..of which forest chips
	20%
	25%
	30%

	equals forest chips in m3 loose 
	XY m3 loose
	XY m3 loose
	XY m3 loose

	equals forest chips in m3 solid
	XY m3 solid 
	XY m3 solid
	XY m3 solid


The exact quantity that will be purchased in the coming operational year will be specified each time in May. Place of delivery for the supply is the storage site of the district heating plant.

Price 

The base price for 1 MWh amounts to XY Euro and the Heating Company guarantees this price to the Forest Co-operative for the first operational year. The heating value will be computed according to the procedure published by the Agriculture Chamber of Lower Austria (Landwirtschaftskammer Niederösterreich) in 2001. This brochure is considered an integral part of this contract. 

Factors included in the price are: 

1) fibre wood price 

2) price for fuel oil (extra light)

3) electricity tariff 

4) diesel fuel price

5) hourly wages of a skilled forest worker 

6) price for sawmill residues. 

The price of fibre wood is determined Austria-wide by agreement between the federation of agricultural and forestry estates and the Agricultural Chamber of Commerce in connection with the Austrian paper industry. 

For the price of diesel fuel and fuel oil (extra light) the average of the market price at the OMV petrol stations in municipality XY is guiding. 

For the electricity tariff the rate valid for domestic customers in place XY is determining. 

For the hourly wages of the skilled forest worker category 3 in the collective labour contract is determining. 

For the prices of the sawmill residues the Austrian trade magazine Holzkurier is determining.

The agreed price will be adjusted annually, for the first time on 1.10. 200X according to the following formula:

H = Ho x (0.15 + 0,05 x (HEL/HELo) + 0,05 x (S/So) + 0,35 x (FH/FHo) + 0.1 x (D/Do) + 0.25 x (SNP/SNPo + 0,05 x (P/Po))  

In which:

	Factor
	Description

	Ho
	Price per kWh according to offer

	HEL
	Price at the pump for fuel oil (extra light), excl freight and additional charges

	HELo
	Price at the pump for fuel oil (extra light) at base date

	S
	Price for electric power per kWh (household rate) 

	So
	Price for electric power per kWh (household rate) at base date

	D
	Price at the pump for diesel (average of the price of the OMV petrol stations in place XY) 

	Do
	Price at the pump for diesel at base date

	SNP
	Price for sawmill residues (50% bark, 50% shavings) according to trade magazine Holzkurier

	SNPo
	Price for sawmill residues at base date

	FH
	Price for fibre wood (50% spruce, 50% pine) per m3 solid according to 

Bürgenlandischen Waldverband

	FHo
	Price for fibre wood at the base day

	P
	Hourly wages of a skilled forest worker according to collective labour contract

	Po
	Hourly wages at base data 


The price is set annually in September and will apply until 1 October of the following operational year. 

In this price is included; a) fuel b) transport c) chipping costs. Value added tax (VAT) is not included in this price and is to be charged separately. 

The Heating Company commits itself to pay the individual supplies within 14 days after receipt of an invoice. 

Delivery time 

The supply has to take place with consideration of the capacity of the storage site of the district heating system of maximally XY m3 loose.

Between the contract parties the delivery times are specified for each time for six months ahead. The Forest Co-operative shall give the Heating Company at least X days notice of its intended wood fuel delivery. The determination of the actual date of delivery remains at the decision of the Heating Company.

The supply is considered as accepted only if in the presence of an authorised representative of the Heating Company the weight and the moisture content of the delivered wood fuel were determined. The Heating Company will advise the Forest Co-operative of the persons that are authorised to carry out these actions. The measuring instruments will be made available by the Heating Company. 

If the delivered wood fuel is subject to a further treatment at the storage site, consideration is to be given of the neighbouring buildings and nearby residents. It is to be made sure at all times that noise disturbance from these treatment activities does not exceed the local noise limit. The treatment activities shall not impair the operation of nearby companies and facilities. It is therefore up to the Heating Company to allocate and/or specify the working hours.

Exclusivity 

The Heating Company commits itself to purchase the fuel wood fuel requirement exclusively from the Forest Co-operative under the condition that this supplies in time. Excluded from this provision are only: 

1) wood fuel materials, that become available in municipality-owned forests

2) the fuel oil needed for peal load operation 

3) the waste heat that results for own power generation 

The minimum quantity to be purchased as agreed in the provision Delivery volume detailed above is not affected by it. The Forest Co-operative declares to supply the Heating Company with priority and to supply wood fuel material in perfect condition.

Severability

If an individual provision of the present contract should be totally or partly void or unenforceable, then the validity of the remaining provisions of the contract is not affected thereby. Ineffective provisions will be reinterpreted in such manner that the economic and legal purpose pursued thereby is achieved. The contract parties commit themselves to replace void or unenforceable provisions if necessary by others that best address the economic and legal purpose.

Costs, fees and taxes

The Heating Company will pay the costs, fees and taxes associated with the present contract 

Area of jurisdiction (place XY) 

For all possible law cases developing from the present contract the Contracting Parties agree the exclusive competence of the district court place XY

Special agreements

Modifications or additions to the present contract will only be effective, if they are agreed in writing. The Heating Company and Forest Co-operative agree not to withdraw from this requirement, also not by agreement.
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																				5 year		25 year

						Number of plants		2001		2002		2003		2004		2005 (*)		2001-2005		1990-2005

						Small plants (<100 kW)		7,276		6,884		7,751		8,932		14,530		45,373		68,892

						Medium plants (100-1000 kW)		301		223		332		369		653		1,878		3,797

						Large plants (>1000 MW)		54		26		36		43		78		237		521

						Total number		7,631		7,133		8,119		9,344		15,261		47,488		73,210

						Installed capacity		2001		2002		2003		2004		2005 (*)		2001-2005		1990-2005

						Small plants (<100 kW)		196,703		190,897		222,745		251,859		357,796		1,220,000		2,148,000

						Medium plants (100-1000 kW)		70,272		66,407		93,885		90,002		219,434		540,000		1,105,000

						Large plants (>1000 MW)		130,613		71,400		124,950		221,810		331,227		880,000		1,566,000

						Total capacity (kW)		397,588		328,704		441,580		563,671		908,457		2,640,000		4,819,000

						Installed capacity		2001		2002		2003		2004		2005		2001-2005		1990-2005

						Small plants (<100 kW)		197		191		223		252		358		1,220		2,148

						Medium plants (100-1000 kW)		70		66		94		90		219		540		1,105

						Large plants (>1000 MW)		131		71		125		222		331		880		1,566

						Total capacity (kW)		398		329		442		564		908		2,640		4,819
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