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1 Purpose of the report
The following report has been prepared in the frame of the Interreg IVB project Bioenergy Promotion which is coordinated by the Swedish Energy Agency involving 33 partners from the Baltic Sea Region (BSR) including Norway. The document has been prepared in the frame of Work Package 3 (Policy). The main aim of this work package is to support the development of coherent national and (sub) regional policies promoting the sustainable production and consumption of bioenergy. 

The purpose of the country policy assessment report is to describe the main promotional policies and support schemes for bioenergy and to assess to what extent national policy frameworks including the National Renewable Energy Action Plans (NREAPs) contribute to Sustainable Development and integrate related sustainability principles and criteria. This assessment takes into account the 

a) binding sustainability criteria for biofuels/bioliquids contained in the Renewable Energy Directive (RED),
b) the non-binding criteria/recommendations contained in the European Commission’s report COM (2010)11 regarding sustainability requirements for solid and gaseous biomass used in electricity, heating and cooling,
c) the sustainability principles and criteria developed for the BSR in the frame of Bioenergy Promotion particularly those which are not covered by the RED (e.g. resource efficiency, energy efficiency).
The report concludes with a brief summary of policy needs and recommendations.
2 Status quo of bioenergy use and biomass potentials
2.1 General features of the Finnish energy system

Finland is dependent on imported fuels and energy. Accordingly, the cornerstones of Finnish energy policy are a diversified and reliable supply of energy and improved self-sufficiency. The energy-intensive basic industries, cold climate and long distances underline the significance of energy for the country's competitiveness and the wellbeing of its inhabitants. Until the 1960s, Finland's energy policy relied on the electricity produced by hydro power stations and extensive use of wood. Due to the limited hydro resources, the use of coal and oil started to increase rapidly, and the need to find new energy sources became clear. A gas pipeline from the Soviet Union to eastern Finland was completed in 1973 and later extended to the capital area and some other cities. The first nuclear power unit was taken into use in 1977, followed by three other units in 1979–1982. The 1970’s also brought peat into the Finnish energy mix.

The role of renewable energy has changed essentially during last 50 years in Finland. Year 1960 the gross consumption of energy was about 110 TWh/a or 25 PJ/a. Wood based energy was about half of the amount, mainly small scale uses of households, farms etc. After that the gross consumption of energy has increased all the time and was highest in the middle of the decennium of 2000, namely over 400 TWh (90 PJ/a). The downward trend after that is mainly a consequence of the economic slowdown in the forest industry. In year 2009 the whole gross consumption of energy was 370 TWh/a (84 PJ/a) of which wood based was about 1/5. The main part of wood based energy came from forest industry’s by-product.
Finland's domestic energy sources are wood-based fuels, hydro power, wind power and peat. In 2007 domestic electricity generation was 77.8 TWh and mainly covered by hydro power, wind power, combined heat and power production in district heating and also by industry for its own use, nuclear power and conventional condensing power. Net imports from the Nordic market and Russia vary considerably from year to year, mainly due to variations in hydro power production in the Nordic countries. In 1990–2007, maximum net imports were 17.0 TWh (in 2005) and the minimum 3.7 TWh (1996). Electricity exports averaged only 0.7 TWh in 1990–2002, but were high in 2003 (7.0 TWh) and 2004 (6.8 TWh) because Sweden and Norway had very scarce hydro resources in those years. In 2007 electricity exports were 2.9 TWh.

Nowadays, an essential element of the Finnish energy system is a large share of combined heat and power production and district heating.
In the end of 2010, there were 1.3 million dwellings connected to district heating systems in Finland with 2.6 million customers. The overall share of dwellings connected to district heating was 55 %, that of service buildings 35 % and industry buildings 10 %, respectively.

There are district heating grids in over 200 municipalities and total sales of district heat in Finland are 32.4 TWh (more than ever). The share of district heating is still growing and a great deal of new customers is shifting to it from oil heating.
Even though district heat is used for heating almost half of the Finnish building stock now, the market share of district heating continues to increase. Last year, about 4,000 new customers joined the district heating networks. One third of the new customers were those who had changed heating form, mostly from oil heating. The sales of district heating, adjusted with temperature data, and the subscription capacity of customers has increased 2 or 3 percent every year during the last five years. The increase in the number of customers and, consequently, the increase of the network construction is now at the same level as it was in the district heat boom years in the late 1970s and early 1980s. According to studies conducted during the last few years, the increase in demand for district heat will continue at least until the 2020s. After this, the growth is estimated to level off due to the significantly smaller demand for heat in new buildings and the increasing availability of solutions that increase energy efficiency.
About 75 % of district heating systems are based on combined heat and power production. Due to the efficiency of combined production, the consumption of fuel and, consequently, emissions to the environment are about 30 percent less than if the energy was produced in separate heat and electricity installations. Emissions of carbon dioxide are estimated to be about 8 million tons lower compared to separate production of heat and power.
In 2009, 34 percent of district heat and CHP electricity was produced with natural gas. The share of coal was 24 percent. The share of peat was 16 percent. The share of renewable energy sources was 17.5 percent, of which wood accounted for 13.5 percentage units and other biofuels for 4 percentage units. Five percent was produced with oil, and the share of industrial secondary heat was 1.5 percent.
The share of renewable energy in district heating can essentially be increased by improving the availability of wood energy. District heating and combined heat and power production based on wood can be increased by 6 TWh/a from today, if enough wood will be available on functioning energy wood market.

2.2 Finnish forests and forestry
Land classified as forestry land in Finland consists of the subcategories forest land, poorly productive land and unproductive land. Forestry land covers 26 million hectares, or 78 percent of total area of Finland (incl. inland waters). Of this, 20 million hectares are classified as forest land according to the national definition based on annual tree growth, or 22 million hectares according to the FAO definition, which is also used in the national greenhouse gas inventory. Within the EU, the impact of forests on the national economy and society at large has been at its greatest in Finland. There are about twenty indigenous tree species growing in Finland but usually two or three tree species dominate on a forest stand.. The total volume of Finland's forest stock amounts to 2 200 million m3. The growing stock volume has been increasing for a long time (by 48 per cent since the 1960’s) mainly because the growth of the forests in volume has exceeded the harvesting volumes and natural drain. E.g. in 2007 the total drain was 72.9 million m³ and total increment of the growing stock 98.8 million m³. The total drain includes cutting removals, harvesting losses and natural mortality. 
Figure 1: The change in the annual timber growth during decades 1935 - 2005 in Finland
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Of the total area under felling procedures annually, thinning accounts for roughly one half and other cutting, e.g. clear cutting and seed and shelter wood cutting, for the other half. Pine has contributed most to the increase, due to the large number of young stands at the rapid growth stage. The draining of mires has also improved the growing conditions for trees in peat lands, which has added to the increase in the growing stock.
In addition to round wood felling, the forest industry uses also imported round wood from Russia, as highest 19 million m3 in 2006, later on 7-8 million m3/a. This means that also energy use based on forest industry’s by-products is partly depending of imported biomass and is varying yearly.
Over half of Finland's forests are owned by private individuals, 1/3 by the state and over 1/10 by private forest companies and other owners. The average size of a forest holding owned by private individuals is small, about 24 hectares. About one in every six Finns is a forest owner (920,000 owners and 440,000 holdings).

2.3 Production and use of bioenergy
According to information in the NREAP-FIN and the National Climate and Energy Strategy the share of bioenergy in gross energy consumption was about 15 % in 2006 and is expected to rise to about 24 % in 2020 and the potential resources of forest industry and forestry are estimated at 61 TWh/a in 2006 and they are increasing to 94 TWh/a year 2020. 
Bioenergy also comprises bioenergy from agriculture (e.g. energy crops, agricultural by-products and processed residues). According to the resubmitted NREAP-FIN, agricultural land used for dedicated energy crops in 2006 made for roughly 13 500 hectares, mostly used for the production of reed canary grass.

The use of other biomass is nowadays on a very low level; most promising increasing trend seems to in short rotation wood production.

Table 2: Biomass supply in 2006

	Sector of origin
	2006

	
	Estimated amount of domestic resource
	Net amount

(considering imports and exports)
	Primary energy production

(ktoe)

	Direct supply of wood biomass from forests and other wooded land for energy generation

	Felling
	0
	
	

	Residues from felling (tops, branches, bark)
	2.2 million m3
	2.2 million m3
	383

	Landscape management residues
	0
	0
	

	Other (including firewood for one family houses)
	6.1 million m3
	6.1 million m3
	1,063

	Indirect supply of wood biomass for energy generation

	Residues from sawmilling, woodworking, furniture
	11.7 million m3
	11.7 million m3
	1,839

	By-products of the pulp and paper industry
	22.0 million m3
	22.0 million m3
	3,821

	Processed wood fuel
	259,000 t
	66,000 t
	106

	Post consumer recycled wood (including recycled wood burnt in households)
	1.0 million m3
	1.0 million m3
	167

	Other 
	0
	0
	0

	Agricultural crops and fishery products directly provided for energy generation

	Arable crops (cereals, oilseeds, sugar beet, silage maize)
	Oats 700 t

Spring turnip, rape 730 t
	700 t

730 t
	0.32

0.45

	Reed canary grass
	67,500 t
	67,500 t
	34.8

	Agricultural by-products/processed residues and fishery by-products for energy generation

	Straw
	-
	-
	-

	Manure
	-
	-
	-

	Animal fat
	8,359 t

+6,800 t
	15,150 t
	13.38

	Meat and boned meat
	22,000 t + 21,000 t
	44,000 t
	9.46+ 9.02

	Biodegradable fraction of municipal solid waste including biowaste and landfill gas
	
	
	127.4

	Biodegradable fraction of industrial waste (including paper, cardboard, pallets)
	(Included in the row above)

	Sewage sludge
	21 million m3
	21 million m3
	10


Source: Resubmitted NREAP-FIN, Table 7.
Table 3: Agricultural land use for production of dedicated energy crops (in 2006)

	Land use
	Surface

	Land used for short rotation trees (willows, poplars)

Land used for other energy crops
	Ca. 6 ha (energy willows)

Ca. 13,500 ha (reed canary grass)


Source: Resubmitted NREAP-FIN, Table 8.
2.4 Biomass resource potentials
Forestry biomass potential assessments are based on the evaluations of the Finnish Forest Research Institute (FFRI) and take into account that logging residues from regeneration areas cannot be fully used due to ecological and economical reasons. The maximum amount of residues which might be extracted is 13 - 15 million s-m3/a. On the other hand, small scale fuel wood use has been underestimated, because this bioenergy sector has increased since 2000 by 10-15 % and there are good reasons to assume that the amount might be 15- 16 TWh/a in 2020. At present (2010), the respective figure is already about 15 TWh/a. So the evaluations concerning forestry can be considered realistic.

The future economic development in whole Europe and also in Finland   and the level of forest industry production in Finland as well are difficult to predict. This has its effect also to development of bioenergy use because at least in this phase use of bioenergy and entrepreneurship based on it are partly dependent on state subsidies. 

According to FFRI’s forecasts, production would decrease and demand of domestic round wood would likewise decrease by 10-15 % until 2020. This would naturally impact the production of wood chips. On the other hand, this can also increase the demand for energy wood as a whole and especially small scale use of fuel wood would also increase. So, generally the targets are realistic.
Forest biomass resource assessments in the NREAP-FIN take into account general sustainability criteria. Here, we can also refer to the PEFC standards and guidelines for harvesting and production of energy wood.
In agriculture it will mainly be the production of reed canary and also animal fat and flour of animal bones for energy. Biomass from sources other than from forestry, forest industry, agriculture and food industry play a minor role in Finland.
3 Bioenergy strategies, targets and action plans
On the 6th November 2008, the Finnish Government has approved a new Long-term Climate and Energy Strategy for Finland, with detailed insights into climate and energy policy measures up to 2020, and suggestions up to 2050. The newly elected government will revise the strategy in 2012.
In the following we will mainly refer to the Long term Climate and Energy Strategy (2008) and the resubmitted National Renewable Energy Action Plan (NREAP-FIN, 2011). 
In April 2010, the Ministerial Working Group on Climate and energy Policy adopted the targets and means for promoting renewable energy which have been partly revised in the NREAP.

In accordance with the Annex I, Part A to the Renewable Energy Directive 2009/28/EC, the national overall target for the share of energy from renewable sources in gross final consumption of energy in 2020 has been set at 38% (compared to 28.5% in 2005.). 
The promotion of bioenergy production and use in Finland will be mainly based on wood biomass – both nowadays and in the future). It must be noticed that the final energy consumption is also expected to increase considerably, as well as the share of other renewable energy resources. In 2005, the share of wood based energy in the overall energy production from renewable energy sources was 80 % and in 2020 this share is expected to be still at almost 70 %. 

In the NREAP-FIN the Government formulated ambitious targets for the use of renewable energy sources in transport, the share of which shall increase to 20% by 2020 (compared to 6% in 2010).It is expected that biofuels produced from wastes, residues, non-food cellulosic material, and ligno-cellulosic material will make a significant share. In total, the use of biofuels (without double accounting for the 38 per cent target) shall increase to 7 TWh in 2020. Three large scale 2nd generation biofuel plants using forest biomass are planned to be constructed in Finland. Funding is applied from NER-300 subsidies (EU fund for biofuel refinery plants). One biofuel plant will need 2 mln. s-m³/a of wood. This would be great boost in field of bioenergy use and harvest in Finland
Table 4 contains the main development trends regarding the policy targets contained in Energy and Climate Strategy and the resubmitted NREAP (2011).
Table 4: Main development trends for using renewable energy resources in energy consumption*
	TARGETS FOR USE OF ENERGY RESOURCES IN FINLAND, TWh/a
	 
	 

	 
	2005
	2008
	2020
	2020/2005, in %

	GROSS CONSUMPTION OF ENEGRY
	381
	391
	429
	113

	Imported energy
	265
	258
	275
	104

	Fossil energy
	177
	179
	166
	94

	Other imported energy
	88
	79
	109
	124

	Domestic energy
	114
	133
	154
	135

	By-products from forest industry
	57
	59
	57
	0

	Wood-chips
	6
	8
	25**
	417

	Small scale use of fuel wood
	13
	15
	12**
	92

	Peat
	19
	23
	20
	5

	Hydro power
	14
	17
	14**
	0

	Heating pumps
	2
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	8**
	400

	Biofuels for transport
	0
	11
	7**
	u.f

	Other domestic renewable energy
	3
	 
	11
	367

	Renewable energy total
	94
	110
	134
	143

	FINAL ENERGY CONSUMPTION
	303
	306
	327
	 

	Renewable energy total
	87
	102
	124
	143

	Share of renewable energy
	28,7
	33,3
	38**
	 


* Figures are approximate because of combining various sources and difficulties to combine various contents and definitions of energy use formations.
** Target directly from NREAP-FIN. The other targets are based on the Climate and Energy Strategy and related documents (Ministry of Employment and the Economy 2008).
Table 5: Expected gross final energy consumption and sectored trajectories, in ktoe/a
	 
	2005
	2010
	2020

	Heating and cooling
	13,970
	14,010
	15,300

	Share of RE, %
	40
	37
	47

	Electricity production
	7,530
	7,550
	8,740

	Share of RE, %
	27
	26
	33

	Transportation
	4,220
	4,030
	4,080

	Share of RE, %
	0
	6
	20

	Gross final energy consumption
	26,260
	25,730
	28,170

	Share of RE, %
	28.8
	28.7
	38


Source: Resubmitted NREAP-FIN 2011, Table 1 and Table 3.
Targets of forest removals (cutting of roundwood) have been recently raised to 70 mln. m3/a until 2015 (nowadays 55 mln. m3/a) in the Finnish National Forest Programme’s targets. So, the aim is to keep the share of forest industry by-products on the same level, but based on domestic resources. This has also a positive influence concerning use of forest residues and fuel wood for energy in the future. It is envisaged for sustainability reasons to use only domestic forest resources.
Forest management and utilization strategies are generally in coherence with renewable energy strategies defined in NREAP-FIN. Most reservations or question marks can be laid on the implementation, because there are 440,000 forest estates and over 920,000 individual private forest owners making decisions concerning private forestry in Finland. To assure their commitment to sustainable use of forest biomass and bioenergy is very much a matter of disseminating consultancy information and influencing of marketing forces.
Table 6: Estimated biomass supply in 2015 and 2020, compared to 2006

	Sector of origin
	2006
	2015
	2020

	
	Expected amount of domestic resource
	Primary energy production

(ktoe)
	Expected amount of

domestic resource
	Primary energy production

(ktoe)
	Expected amount of

domestic resource
	Primary energy production

(ktoe)

	Direct supply of wood biomass from forests and other wooded land for energy generation
	8.3 mln. m3 
	1,446
	14 mln. m3
	2,380
	19 mln. m3
	3,230

	Indirect supply of wood biomass for energy generation
	>34.7 mln. m3
	5,933
	27 mln.m3 
	4,600
	28 mln. m3
	4,830

	Agricultural crops and fishery products directly provided for energy generation
	
	35.57
	Reed canary grass 250,000 t

Straw + energy crops 105,000 t

Spring turnip rape (biodiesel) 22,500 t

Barley (bioethanol) 210,000 t
	108

36+8

42

54
	Reed canary grass 500,000 t 

Straw + energy crops 210,000 t 

Spring turnip rape (biodiesel) 45,000 t

Barley (bioethanol) 420,000 t
	215

71+15

88

108

	Agricultural by-products/processed residues and fishery by-products for energy generation
	
	31.86
	
	
	
	

	Biodegradable fraction of municipal solid waste including biowaste and landfill gas
	
	124.4
	
	Total 160
	
	Total 190

	Biodegradable fraction of industrial waste (including paper, cardboard, pallets)
	
	
	
	
	
	

	Sewage sludge
	
	10
	
	
	
	


Source: Resubmitted NREAP-FIN, Tables 7 and 7a.
Table 7 provides an overview of key measures needed to achieve the renewable energy targets contained in the resubmitted NREAP-FIN. It has a focus on bioenergy and also contains information about the administrative responsibilities and supporting organisations.
	Table 7: Policies to achieve the national renewable energy targets (focus: bioenergy). Source: Resubmitted NREAP-FIN, Table5.Promotional measure
	Type
	Target group(s)
	Promoting responsibility

	Biofuel distribution obligation
	Regulatory
	Use of biofuels in transport
	MEE (Ministry of Employment and the Economy), other ministries involved

	Sustainability criteria for biofuels and bioliquids
	Regulatory
	Biofuel producers and distributors, biobased fuels and liquid fuels
	MEE, other ministries involved

	Production support for biogas 
	Financial support
	Energy producers, biogas
	MEE, other ministries involved

	Production support for wood chips
	Financial support
	Energy producers, forest owners, wood chips
	MAF

(Forestry centre, forestry management associations)

	Production support for small CHP plants using renewable energy sources
	Financial support
	Energy producers, especially wood fuels
	MEE

General energy information

	Fixed production support for electricity produced by renewable energy
	Financial support
	Energy producers, wind power, biogas, wood chips, small-scale hydropower
	MEE General energy information

	Energy subsidies for producers of renewable energy resources
	Financial support
	Energy producers and users, all measures increasing RES production and use
	MEE

General energy information

	Promotion of biofuels in transport through fuel taxes
	Financial support
	Energy producers and end users
	MEE

General energy information

	Investment aids for farms using renewable energy resources
	Financial and informative support
	Thermal energy plants and biogas plants at farms that use RES or residual heat
	MAF,

Farming consulting bodies

	Investment aid for biogas plants
	Financial support
	Thermal energy plants and Promotion of construction of biogas plants in conjunction with farming in areas with a large number of animals
	MEE, MAF

	Farm energy programme
	Financial and informative support
	Promotion of energy efficiency at farms and the production and use of renewable energy by means of energy efficiency agreements and supported energy plans
	MAF

	Energy subsidies for small sized wood
	Financial support
	Increasing the production of wood chips from young forest stands and first thinning sites
	MAF

	BioRefine
	Financial/ R&D
	Biomass refining and 2nd generation biofuels
	MEE, other ministries involved

	Bioenergy and wood energy advisers
	Informative
	Companies, organisations and consumers; advice on the development of wood based and other bioenergy
	MEE

	Selected other measures targeting renewable energy investments within the household sector
	Financial support
	Households, concerning energy efficiency and promoting use of RES in renovations 
	MEE

General energy information

	Selected other informative measures targeting efficient use of energy and renewable energy 
	Financial/Research, development and training
	Energy, environmental and researching bodies and actors
	MEE

General energy information

	Qualification scheme for installers
	Informative support
	Installers; end users ordering installation services as indirect target group
	MEE

General energy information


4 Policies promoting sustainable production and use of bioenergy
4.1 Binding minimum sustainability requirements for bioenergy
Transport biofuels and bioliquids

The Directive 2009/28/EC contains binding sustainability criteria for biofuels and bioliquids. In Finland there will be passed a law, transposing those criteria and setting up a national system to verify compliance. The authority responsible for this will be the Office of Bioenergy Marketing.
The Customs Service in Finland supervises regulations concerning energy taxation and regulations concerning distribution of biofuels, so that the sustainability criteria shall be implemented in national obligations and taxation.

Both the Office of Bioenergy Marketing and the Customs Service are already existing authorities. The obligations to the Office of Bioenergy Marketing will be addressed by the Law on sustainability criteria which will be passed in 2011.

Solid and gaseous biomass

In 2010, the EU Commission has published the REPORT FROM THE COMMISSION TO THE COUNCIL AND THE EUROPEAN PARLIAMENT on sustainability requirements for the use of solid and gaseous biomass sources in electricity, heating and cooling (COM(2010)11). In this report the Commission recommended that Member States (MS) that either have, or who introduce, national sustainability schemes for solid and gaseous biomass used in electricity, heating and cooling, ensure that these in almost all respects are the same as those laid down in the RED for biofuels and bioliquids. This implies a general prohibition on the use of biomass from land converted from forest, other high carbon stock areas and highly biodiverse areas. In the absence of harmonised rules at EU level, MS are free to put in place their own national schemes for solid and gaseous biomass used in electricity, heating and cooling. The report provided a number of further recommendations for the MS. However, the Finnish government is not going to introduce any binding sustainability scheme for solid/gaseous biomass.
EU commission also published in July 2011 a report “Results of the public consultation on additional sustainability measures at EU level for solid and gaseous biomass used in electricity, heating and cooling”.
4.2 Integration of sustainability requirements into national support schemes
4.2.1 Biomass mobilisation and supply from farmland, unused arable and degraded land

At present, the most common arable crop used for energy production is reed canary grass
, and in addition to the increase of its production and use, measures for increasing the production and use of straws, common reed and other reeds and short rotation trees are being sought. Of the primary materials referred to above, biogas production and use is supported at present. Furthermore, the possibilities to incorporate the other aforementioned energy sources to the existing support schemes are being investigated.

In Finland there are about 5 900 ha permanently unused arable land and 8 800 ha temporarily unused arable land corresponding to 0.25 % and 0.37 % of arable land in Finland.

Arable land is not generally used so, that its quality would decline and there is no assessment about areas of this kind of arable land. Considerable areas of arable land have been transformed into shifted for forestry land and through this can be used and will be used for bio energy production.

The energy use of agricultural biomasses derived from animal sources or field crops, by-products of agricultural production and further processing will be increased. Potential raw materials for energy use include straw, reed canary grass, by-products from food processing, low-value fish and common reed. The possibility to include new energy sources in the existing renewable energy support schemes will be examined.

For the present, there are no measures in Finland to encourage the use of unused arable land for energy crop production.
In the future, new or growing primary material for energy production in Finland could include, for example, manure, straws, food processing waste, coarse fish, common reed, sphagnum, short rotation trees. 
4.2.2 Biomass mobilisation and supply from forestry and forest based industries

Finnish forest policy has aimed to increase the growth of forests since 1950’s through increasing efficiency of silvicultural methods and especially improving water balance in forest soil by ditching, nowadays only by renovating ditched areas. 

The national interest for sustainable forestry and forest based industry is reflected in National and Regional Forest Programmes (NFP and RFPs) targeting and supporting forest owners’ silvicultural and wood production activities. Programme planning is based on the Forest Act, but compliance with the targets is non-binding and depends partly upon market forces. 

Both NFP and REPs contain targets for the consumption of domestic roundwood and energy wood. Within the NFP the Government has recently decided to increase the consumption of domestic roundwood from 55 mln.m3/a to 70 mln.m3/a. The targets for energy wood (mainly using of wood chips) are being harmonized with the NREAP-FIN.

The Forest Act is updated regularly and contains detailed and binding regulations for both roundwood and energy wood production taking into account environmental requirements. In addition to those regulations there also exist recommendations both for timber and energy wood harvesting. These Tapio’s recommendations have been developed through intensive cooperation with scientific research organizations (Finnish Forest Research Institute and Finnish Environment Institute).  HPE -recommendation (harvest and product energy wood includes a possibility to combine roundwood and energy wood production in all silvicultural procedures during the whole rotation time, if this matches the forest owners’ objectives.

Environmental considerations and sustainability of using wood either for forest industry or energy purposes have been emphasized to a great extent in Finnish forestry and forest research. 

Use of round wood for industry has been on sustainable level ever since 1960’s when the removals were on the same level as the increment of forests or temporarily even went under the increment. That was because after World War II there was a great need for reconstruction material and also resources for war compensation. After that, the removals have been lower than the increment of stemwood. During the last 15-20 years the need of fuel wood in form of wood chips or wood used for energy in private households and farms has increased strongly because of policies aiming to reduce harmful influences of climate change. That need is mainly directed at other compartments/parts of trees – stumps, tops and branches.

If we take into account also this new demand, the situation looks as the following table shows:

Table 8: Total round wood and energy wood resources in Finnish forests, sustainable maximum potential
	
	Roundwood
	Energy wood
	 
	Total

	 
	 
	Fuelwood
	Forest chips
	

	Growing stock, mill. m3
	2023
	..
	..
	..

	Increment, mill. m3/year
	97
	..
	..
	..

	Estimates of cutting possibilities (2007–2016), mill. m3/year
	
	
	

	- Removals maximizing net present value
	96
	not separated
	19
	115

	- Maximum sustainable removal
	70
	not separated
	13
	83

	Removals (2004–2008), mill. m3/year
	55
	6
	3
	63


Source: Finnish Forest Research Institute, Torvelainen 2010.
This information has been published in another report in the frame of the Bioenergy Promotion project (Torvelainen 2010). According to these figures there can be used much more wood both by forest industry and also for energy purposes in Finland. 

The Forest Research Institute has also a large research program called “Energy from forest 2007-2011”
. In the frame of that research program the preparation of a model or life cycle tool for evaluating and monitoring the GHG balance of integrated production of wood and forest energy shall be funded. A preliminary lifecycle analysis conducted in the frame of Bioenergy Promotion also expressed the need for developing a practical ‘carbon footprint counter’ for bioenergy actors (cf. Torvelainen 2010).

In order to increase the use of wood based energy, in the year 2010 the Government launched a policy package consisting of three interrelated incentive systems directly and indirectly promoting the mobilization of wood from forestry and forest based industries. This policy package includes

· an energy subsidy for the first thinning chipping;

· support for increased wood fuel consumption in existing power plants;

· a feed in tariffs for CHP plants.

In the following we will describe the energy subsidy for first thinning chipping. The other two policy measures will be described more detailed in subchapters 4.2.3. 

Energy subsidy for the first thinning chipping 

The existing subsidies under the Act on Sustainable Forestry Financing ('Kemera') would remain with some amendments putting more emphasis on harvesting of younger forests than recent regulations. Energy support for small-sized wood could be paid for all wood chips obtained from trees at the first thinning and made available for energy use. Nowadays support for harvesting of wood for energy purposes is 7 €/s-m3 and for chipping 1.7 €/loose-m3. The subsidy is financed from the state budget and the corresponding scheme commits forest owners to comply with general sustainability criteria through the Act.

The system would increase first thinning, because improving of energy wood market will substitute low demand of stemwood market in young forests. According to an initial rough estimate, the costs of energy support needed for small-sized wood would be approximately EUR18 million under present conditions and approx. EUR36 million in 2020.

Arrangements for introducing financial support for mobilization of small-sized wood for energy production are in preparation.

There are many safeguarding procedures ensuring that mobilization of wood energy complies with the requirements of Sustainable Forest Management (cf. Also chapter 4.5)
.

1. The Finnish Forest Act, Degree of Forest Act  and their  supervising ;
2. The Sustainable Woodfuel Harvesting –Finnish Practical Applications, published by TAPIO in 2010;

3. The forest certification system PEFC-FIN which includes the standard “Energy wood is harvested in a sustainable way” which directly refers to recommendations on wood harvesting. The info box on the following page includes a comparison of the respective PEFC standard - Criterion 5 - in and the sustainability principles developed for the BSR in the frame of Bioenergy Promotion.
4. Consultation by the forest management associations and other advisory organisations providing the forest owners with advisory services on sustainable forest management and felling.
Essential features of the Finnish sustainable energy harvesting recommendations in passage 2 include the following

1. Energy wood harvesting should follow the principle not to substantially diminish the growth of the potential or silvicultural quality of the harvesting sites. Due to its significant role for biodiversity preservation, a proportion of all harvested biomass fractions should be left on the site. There is a general objective to leave approximately 30 percent of the biomass of the branches on the harvesting sites.

2. Stumps do not include as much nutrients as branches, but retention stumps act as stocks of carbon and spots of undisturbed soil surface. At least 25 stumps are recommended to be left on every operated hectare of stump harvesting, which corresponds approximately to 5 percent of the total stump number. In addition, all stumps in conjunction to valuable habitats, buffer zones and other corresponding sites with special features should be left untouched. All stumps from previous harvesting operations and stumps with diameters less than 15 cm should also be left on the stand.

3. Woodfuel harvesting should not reduce the amount of coarse woody debris in the forests. The lack of Coarse Woody Debris (CWD) is one of the main challenges to ecologically sustainable forestry in all European forest vegetation zones. In Finland there are 419 endangered saproxylic species, which is 43 per cent of all red-listed species living in forests. Therefore, all existing stocks of CWD should be maintained untouched where they are present. Some saproxylic species are able to exist on stumps and therefore a portion of the stumps is recommended to be also left on the harvesting site.
	Info Box 1: Comparison between the PEFC-FIN standard “Energy wood harvesting” and the sustainability principles of Bioenergy Promotion

The PEFC standard - Criterion 5 “Energy wood is harvested in a sustainable way”- refers directly to the recommendations “Sustainable Woodfuel Harvesting –Finnish Practical Applications” which have been published by the Forest Development Centre Tapio in 2010 in cooperation with forest research and other scientific institutes and interest groups (25 different stakeholders).

Principles of Sustainable Bioenergy Production (Bioenergy Promotion)
Sustainable Woodfuel Harvesting – Finnish Practical Applications /Tapio 2010
Biodiversity
Resource Efficiency

Energy Efficiency

Climate Change Mitigation Efficiency

Social Aspects

Economic Issues
Included in recommendations

Principles included under various passages in recommendations

Partly included in recommendations

Not straight included in recommendations, purpose is practical instructions for harvesting

Not straight included in recommendations, purpose is practical instructions for harvesting

Not straight included in recommendations, purpose is practical instructions for harvesting



This brief comparison shows that the principle of biodiversity, including protection of water quality and small water courses, are covered both in the principles and criteria formulated in the frame of Bioenergy Promotion and in the sustainable woodfuel harvesting instructions in Finland. Issues concerning resource efficiency, climate change mitigation, social aspects and related subjects are only partly covered in the sustainable woodfuel harvesting instructions, where they are mostly starting points for recommendations.
4.2.3 Bioelectricity (including CHP)
Guaranteed network access
In Finland there is a legally guaranteed network access. Electricity supply companies are subject to the same rules concerning all enterprises and according to law of electricity marketing all should be handled even-handed. Primary options for jointing or separate reserved jointing capacity are not in use.

Grid holder must be jointed to the grid after the request and for reasonable price every electricity consumer or electricity producer in their range if they fulfil technical standards. The terms and technical standards must be even-handed and indiscriminate.
Production support system (market based feed-in tariff system)

A new production support scheme for the use of renewable energy sources entered into force in January 2011. It aims at supporting electricity production from wind power, wood chips, biogas as well as in small CHP plants using wood fuel. This support scheme also contains elements that encourage the efficient production of electricity and heat in CHP units.

The scheme basically consists of market-based feed-in tariffs (feed-in premiums). In addition to the variable support, the production support scheme includes heat premiums for electricity produced using biogas or in a wood fuel plant. The support scheme is based on the Act on Production Support for Electricity from Renewable Energy Sources (1396/2010), which took full effect on 25 March 2011.

The objective of the production support scheme is to secure the renewable energy operating environment for 12 years following the start of the operation. By accepting an operator in the support scheme, the State commits to pay support for the operation for the next 12 years. It has been estimated in Finland that the 12-year support period is sufficient to achieve a secure and reliable operating environment for the implementation of the new investment projects.

The scheme is funded by the State budget. 
In the following, we will describe specific elements of the scheme:

Support for electricity production in wind power units, biogas or wood fuel plants

For electricity produced in a wind power unit, in a biogas plant or in a wood fuel plant, the production support paid for each MWh is the difference between the target price of EUR 83.50 and the market price for electricity. However, the support based on the increased target price is paid for each plant for a maximum of three years. The maximum amount of support paid is determined according to the market price of EUR 30 for electricity. If the market price for electricity is under EUR 30 per MWh, the amount of support no longer increases.

Support for electricity production from wood chips

To improve the competitiveness of wood chips compared to fossil fuels and peat, variable production support is paid for electricity produced from wood chips. The support varies based on the price of emission allowances. The support is the same for all electricity produced from wood chips. It has been determined to compensate the higher fuel costs from the use of wood chips compared to the use of peat. Thus the support is not paid directly to ensure the cost-effectiveness of new investments or to cover other expenses. Due to the differing target of the support, the support level also differs compared to other electricity production support types. The support is EUR 18 per MWh when the cost of an emission allowance is EUR 10 per ton of CO2 or less. The support reduces linearly, being zero when the cost of an emission allowance is EUR 23.

The objective of the variable production support for electricity production from wood chips is to increase the use of wood chips as fuel from 6 TWh to 22 TWh by 2020. In addition to the variable production support, measures are being planned to increase the use of wood chips and raise electricity production from wood chips to 25 TWh.

With the current price of emission allowances, the additional cost of the support would be about EUR 11 million per annum (total support EUR 24.8 million), and if the cost of an emission allowance were EUR20 per ton of CO2, the total support per annum would be EUR 22 million.

It is intended that the use of coal to produce electricity and heat (currently around 15 TWh) should be partially (7-8 TWh) replaced with biomass. The work to determine the economic instruments to be used is under way, but the intention is to assess the feasibility of variable production support for electricity and investment subsidies.

Feed-in tariff for small CHP plants

It is possible to use the heat loads of municipalities and industry more effectively by replacing heat boilers with small CHP units. However, the cost of generating electricity in small CHP plants is higher than the market price, and support is needed for the investment. A feed-in tariff is used as an instrument to support small CHP plants, and by linking the maximum amount of applied aid to a limit defined in EUR it is possible to control annual aid costs and, if the aid is linked to plant size, to prevent potential investment distortions. This support is possible from the beginning of the year 2011 and it is possible only for new plants.
There is a plant-specific maximum amount for aid. The feed-in tariff is applied for all wood fuels, but only for new plants. A plant receiving the feed-in tariff cannot apply for investment aid, and is not eligible for tax subsidy for electricity production. The feed-in tariff has been channelled so that it should be most remunerative to new plants with a capacity of less than 3 MW and a thermal input of around 20 MW. The size category would correspond to the size limit for emissions trading.

It is expected that the feed-in tariff for small CHP plants will facilitate as many as 60 new investments by 2020 and increase the use of wood fuel by 1-1.5 TWh. However, the increase in electricity generation secured in this way is relatively small – some 0.2 TWh – on account of the low power to heat ratio of small CHP plants.

Integration of sustainability considerations

The market based feed in tariff scheme encourages the efficient cogeneration of electricity and heat in biogas plants and wood fuel plants. A heat premium is paid for electricity produced in a wood fuel plant or a biogas plant, provided that the electricity production is based on the efficient cogeneration of electricity and heat in accordance with the CHP Directive (Directive 2004/8/EC of the European Parliament and the Council of 11 February 2004 on the promotion of cogeneration based on a useful heat demand in the internal energy market and amending Directive 92/42/EEC). The heat premium amounts to EUR 20/MWh for electricity produced in a wood fuel plant, and to EUR 50/MWh for biogas plants.
Investment support scheme (Ministry of Agriculture and Forestry) 

Bioenergy production support is a discretionary support. The appropriation (in 2008–2011 EUR 5 million per year) can be used, for example, for applicable research, investigation, training and communications projects promoting the establishment of bioenergy production plants as well as for pilot projects applying new research data and technologies. The target is particularly to promote the construction of biogas plants in areas with large farm animal populations and consequent environmental impacts. 

The authors are not aware of any specific sustainability requirements being conditional for the support.

Investment support scheme (Ministry of Employment and the Economy)

This scheme is part of the implementation of the National Climate and Energy Strategy. Energy support is a discretionary support. Enterprises and organisations such as municipalities are eligible for the support. The purpose of the energy support is to promote the increased use of renewable energy sources, more efficient use of energy and energy saving, commissioning of new energy technologies and reduction of environmental damage from energy production and use. The support is also granted for electricity and heat production and cooling systems. In addition to the project type, the amount of support depends on the size of the project, the level of technology used and the cost-effectiveness of the project. The primary purpose of the support is to facilitate the launching of the investment project by improving its cost-effectiveness and reducing the financial risks related to the commissioning of new technologies and pilot plants. Under the scheme the following are promoted

· renewable energy audits in the municipal sector 60%;

· investments regarding renewable energy sources and energy-efficiency (new technologies) at maximum 40%;

· investments regarding renewable energy sources and energy efficiency (common technologies) at maximum 30%;

The authors are not aware of any specific sustainability requirements being conditional for the support.

4.2.4 Bioheat
In the NREAP-FIN several support schemes are mentioned which directly or indirectly promote the use of biomass for heat production:
Support schemes promoting the production of bio-electricity in CHP plants

The support schemes promoting the production of bio-electricity are primarily targeted at CHP plants (heat premiums for biogas and small-scale CHP). Also the production support for electricity from wood chips is primarily targeted at CHP plants. Hence, those support schemes constitute a significant indirect support for heat production although targeted at electricity production.

The use of renewable energy sources in heating and cooling is also supported by several investment support schemes (cf. subchapter 4.2.3).

Biogas plants on farms

Support can be granted for the construction of a biogas plant that can be used for the production of biogas from biomass to heat the farm buildings. It can be granted for the construction of structures and a facility required by the plant equipment, construction of the gas and sludge tanks and procurement of the reactor.

Boiler houses on farms

The requirement for granting the support for the construction, expansion or renovation of a boiler house is that the boiler house must utilise waste, water, air, earth or solar heat or other renewable energy source, biomass included. If peat is used as an energy source, the boiler house must also be able to produce heat from wood or other renewable energy source. The support is not granted for costs resulting from the fact that it is possible to utilise oil, hard coal or other similar fossil fuel in the boiler house.

Building renovation (including renewable heating)

In the State Budget Proposal for 2011, the appropriation proposed for the item 35.20.55 (Subsidies for renovation measures) to be allocated as renovation, energy and adverse health effect subsidies totals EUR 90.5 million. Of the appropriation, EUR 30 million is reserved for increasing the use of heating methods utilising renewable energy sources in the existing stock of housing buildings. EUR 14 million has been reserved for other energy subsidies, of which EUR 12 million primarily for energy renovations of blocks of flats and terraced houses and EUR 2 million for means-tested subsidies for energy renovations of one-family houses. The appropriation for renovation and adverse health effect subsidies is EUR 46.5 million.

District heating and cooling

It is possible to increase the share of renewable energy sources among the energy sources of district heat production considerably by improving the availability of wood fuels in particular. The objective is to increase the use of wood chips in the production of electricity and heat to 25 TWh by 2020. The aid for renewable energy sources and the increases in taxation duties on fossil fuels will substantially speed up the transfer to the use of wood fuels in the near future. In 2020, the share of renewable energy sources among district heat production fuels is estimated to rise to more than 30 percent from the current level of 17.5 percent (cf. resubmitted NREAP-FIN).
Small-scale use of wood

The aim in NREAP-FIN is to maintain the small-scale use of wood for heating purposes at its present level of 12 TWh. Improving the energy efficiency of buildings reduces the specific consumption of heating, as well as the amount of wood used on a small scale. According to the revised requirements concerning the energy efficiency of buildings that will enter into force in 2012, burning wood in a heat-accumulating fireplace can be taken into account when calculating a building’s total energy consumption.

There are plans to increase the flexibility of demand on the electricity market by means of hourly metering. Hourly metering makes it possible to apply electricity tariffs which vary hour by hour. This provides incentives to use wood as a source of extra heating when the market price of electricity is high (cf. resubmitted NREAP-FIN).
Information, advice and training 

A key player in the provision of information, advice and training aimed at promoting the use of renewable energy is Motiva Oy. The priorities of Motiva’s renewable energy activities are the promotion of small-scale use of bioenergy and energy entrepreneurship and the use of wind power, solar energy and heat pumps. Key methods are the provision of information and advice, co-operation with other organisations, and participation in international renewable energy projects. The use of bioenergy is promoted in co-operation with other organisations. The promotion of small-scale use of pellets concentrates on marketing and installer training (cf. resubmitted NREAP-FIN). In cooperation with the pellet industry, Motiva has arranged an information campaign for building planners in order to promote a better understanding in the planning stage of the requirements for the use of pellets in heating cf. resubmitted NREAP-FIN).
Within the field of the Ministry of Agriculture and Forestry several organisation is giving consulting of production and use of bioenergy. Most important of these are Forestry Development Centre Tapio, Forestry Centres, Forest Management Associations as well as organisations for rural development and agriculture. 
Municipal renewable energy inspection is an important opportunity to promote the use of renewable energy resources s on a regional level. Marketing and development of such activities is the responsibility of Motiva. The promotion of the use of renewable energy also belongs to inspection and development activities with which the saving of energy is being encouraged. The bioenergy coordination project led by the Ministry of Agriculture and Forestry will continue until the end of 2011. The purpose of the project is to enhance the exchange of information between regional project operators and to increase the efficiency of the use of (public) project funding (Source: cf. resubmitted NREAP-FIN).
Wood heat entrepreneurships

Motiva publishes and distributes fact sheets providing information about successful local heating schemes
 of various sizes around Finland in order to encourage the establishment of more schemes. Also a fact folder is available for local heating business (‘Lämpöyrittämisen ABC –tietokansio’), which includes a variety of material and info for bioenergy advisors.

With the planned feed-in tariffs for the use of renewable energy sources and with higher taxation of fossil energy in the future it is possible to accelerate the shifting towards the use of wood based energy in the near future. In the year 2020 the share of renewable energy in district heating will increase from nowadays 17, 5 % to 30 %.

By year 2020 there will probably be created through public subsidies some experimental system integrating district heating and solar energy. The possibilities to use geothermal energy are not possible in Finland in the near future.

4.2.5 Biofuels (for transport)
According to the NREAP-FIN, the use of transport biofuels shall be increased to 7 TWh by the year 2020. The target quoted in the Climate and Energy Strategy was 5 TWh. Promotion of the use biofuels would be based primarily on a distribution obligation incumbent on vendors of transport fuels. The distribution obligation has been extended until the year 2020.

The aim is to reach a 20 per cent share of RES in transport (taking into account the double counting referred to in the Directive) by 2020. The use of biofuels will also be promoted by the means of a tax reform of the Transport Fuels Act. In Finland, it may be possible to construct capacity to produce between 120,000 and 150,000 tons of cereal-based bioethanol. This quantity could cover some 15 percent of the aforementioned 7 TWh target.

Production would take place on a commercial basis, but it is estimated that some EUR120 million in investment could be financed by means of normal aid to businesses. One precondition for the support is that cereals-based bioethanol should comply with the sustainability criteria for biofuels laid down in the RES Directive.

Biofuel distribution obligation

The Act on the Promotion of the Use of Biofuels in Transport (‘Laki biopolttoaineiden käytön edistämisestä liikenteessä, 446/2007,) contains a statutory biofuel distribution obligation which concerns the total combined energy share of the biofuels distributed on the markets each calendar year by the distributors from the total energy of all transport fuels distributed on the markets, i.e. there is no technology-specific targets as regards to the distribution obligation.

The distribution obligation in 2010–2020 is as follows:

2010: 4%

2011–2014: 6%

2015: 8%

2016: 10%

2017: 12%

2018: 15%

2019: 18%

2020–20%.

The procedure in accordance with the Article 21(2) of the RES Directive (concerning biofuels that must be counted twice) is applied to the calculation of the biofuel energy share. Only biofuels, fulfilling the sustainability criteria set out in the RES Directive are considered when assessing the fulfilment of the obligation.

The distribution obligation concerns these transport fuel distributors which are liable to pay taxes for the motor petrol or diesel oil they have supplied for taxable consumption or received.

A distributor that does not fulfil the distribution obligation must pay a penalty of EUR 0.04 per MJ for the missing biofuel amount.

Investment support

Investment support schemes of the Ministry of Agriculture and Forestry and the Ministry of Employment and the Economy can be applied to support biogas plants that produce gas for transport use. In the next few years, the investment support of the Ministry of Employment and the Economy will be used for supporting the construction of 1–2 large-scale transport biofuel pilot plants.

Transport energy taxation

Transport energy taxation is regulated by the Act on Excise Tax on Liquid Fuels (‘Laki nestemäisten polttoaineiden valmisteverosta, 1472/1994’) and the Vehicle Tax Act (‘Ajoneuvoverolaki, 1281/2003’). The structure of energy taxation has been reformed, and the new taxation structure took effect at the beginning of 2011. An energy content tax, based on the fuel energy content, and carbon dioxide tax, based on the carbon dioxide emissions, are levied for all fossil fuels and biofuels used in transport. The carbon dioxide tax takes into account the carbon dioxide emission reductions that can be achieved using biofuels in accordance with the RES Directive. 

As regards for transport fuels, a quality gradation will be adopted, which will take into account the fuel’s impact on adverse emissions into the local environment. Based on the above-mentioned criteria (energy content, carbon dioxide emissions, quality gradation), an objective and technology-neutral taxation level has been specified for different combinations of fuels and vehicle technologies. This is implemented in practice through fuel tax or the combination of fuel tax and tax on engine power. If the biofuel used meets the sustainability criteria of the RES Directive, the carbon dioxide tax is reduced by half. Carbon dioxide tax is not levied on biofuels produced from wastes, residues, non-food cellulose material, or ligno-cellulosic material and considered twice (Article 21(2) of the RES Directive) (cf. resubmitted NREAP).
4.2.6 Biogas and Synthetic Natural Gas from biomass (Bio-SNG)
Feed- in tariff

According to the Climate and Energy Strategy, the use of biogas should be increased to 0.7 TWh by 2020. In order to promote CHP production using biogas, a market-based feed-in tariff scheme has been introduced which is financed from the State budget. The feed-in tariff will be equivalent to the difference between the target price provided for by law and the actual market price of electricity. The target price for electricity produced from biogas covered by the feed-in tariff scheme would be EUR 83.50 per MWh. In CHP production, a heat premium of EUR 50/MWh is paid for electricity produced from biogas. The costs of the support scheme for electricity produced from biogas in 2020 are estimated to be around EUR10 million per year, if the market price of electricity is EUR 50/MWh (see also chapter 4.2.3).

Investment aid

In certain cases, the production of biogas will be subsidised by means of investment aid. Investments in biogas by farms can be subsidised by means of both the rural development programme for Mainland Finland 2007-2013 and the national investment aid. In addition, plants that are larger than farm-sized and that consume mainly raw material of agricultural origin may receive support from the national investment aid scheme (X157/2008).

There is special investment support provided by the Ministry of Agriculture and Forestry promoting research, investigation, training and communications projects promoting the establishment of bioenergy production plants as well as for pilot projects applying new research data and technologies. For the promotion of production and use of bioenergy, projects are being started. It is estimated that as a result of these projects, 6–10 fairly large biogas plants will be constructed in the next few years particularly in the areas with large farm animal populations and consequent environmental impact.

Energy-related targets within the scope of agricultural investment support include on-farm boiler houses and biogas plants using renewable energy sources. As regards the boiler houses, the amount of support depends on the nature of the target receiving financing. Of the primary material used in the eligible biogas plants, 50% must originated from the farm and over 50% of the produced energy must be used on the farm. 

Together with the producers organisations of the agricultural and horticultural sectors, the Ministry of Agriculture and Forestry have launched the Farm Energy Programme to promote energy efficiency in farms and particularly to increase the use and production of renewable energy on farms (cf. resubmitted NREAP-FIN).

Biomethane injection into the natural gas grid

According to Chapter 1, Section 2 of the Natural Gas Market Act (508/2000), the provisions of the Act will also be applied on biogas, gas derived from biomass and other gases, if this gas is technically and safely to supply  into the natural gas network and transferable in that network. According to Chapter 2, Section 8 of the Act, the selling prices and terms of network services and the criteria for their determination shall be equal and non-discriminatory for all network users, unless otherwise provided for special reasons. The Energy Market Agency supervises the pricing of network services.

Chapter 2, Section 2 of the Natural Gas Market Act provides for the obligation to connect. The gas network infrastructure will be extended according to the demand of network services. A general assessment on the need to extend the gas network infrastructure has not been carried out, and no such assessment is being planned (cf. resubmitted NREAP).
4.2.7 General support schemes for bioenergy
Consulting and training of bioenergy use has been an essential part of promoting organizations in both agriculture and forestry. The organizations have also carried out projects promoting bionergy use among farmers and forest owners, partly in corporation with each other. 

Especially in forestry supervising Forest Act and granting subsidies includes also plenty of consulting in timber production, silviculture and environment issues, as well as in use of wood energy. This has been done by regional forestry centres so far and this caused some variation in efficiency and quality of procedures although forest centres are under the Ministry of Agriculture and Forestry and use the state money for their work.
Energy taxation indirectly promotes the use of renewable energy sources, including bioenergy. Finland introduced a carbon surtax (or CO2 tax) based on the carbon content of fossil fuels in January 1990 as an instrument for climate change mitigation. The tax rate evolved from EUR 1.12/t CO2 in 1990 to EUR 20/t CO2 in 2010. Some deviations existed: natural gas met a reduced rate, and peat was exempted in 2005-2010. In 1994-1996 a combined surtax base of carbon + energy content was applied. Since 1997 the carbon tax was imposed only on traffic fuels and heating fuels; electricity was taxed per kWh and the fuels were exempted. Short-haul emissions of traffic fuels have been handled in the past variously by differentiation of the main (fiscal) component of the fuel tax, beginning in 1986 with lead in petrol. Individual tax rates were defined only for "traditional" main fuels (petrol, diesel oil etc.), and the substitutes – e.g. bio-components - met the same rate.

The general structure of energy taxation in Finland was changed as of the 1St January 2011 – for the first time after the tax reform in 1997. Taxation of liquid fuels and coal again takes account of both the energy content and carbon dioxide emissions and, in a more refined way, emissions into the local environment that have adverse health effects. The revised fuel tax has an energy component and a CO2 component, while the replaced tax had a "faceless" fiscal main component (for transport fuels) and a CO2 component. The energy component of liquid fuels is largely based on energy content but differentiated according to local emissions (and diesel oil having a reduced rate). The new CO2 component is based on a life-cycle approach to emissions, rather than on combustion gas emissions only. Quite a few new objects (notably renewable) appear in the tax scale.

Total tax rates for other than road traffic fuels were raised considerably. CO2 tax rate was raised from EUR 20/t CO2 to EUR 50 for traffic fuels (diesel oil in 2012) and to EUR 30 for heating fuels (50% reduced rate for heating fuels used in combined electricity and heat production). The relative weight of CO2 in the total tax for coal, natural gas and fuel oils was reduced, due to the introduction of the new energy component. Tax adjustments for natural gas will take place in stages up to 2015. A low, ascending energy tax for peat is being introduced in stages by the year 2015.

4.2.8 Integrated material and energy uses of biomass, cascading uses
Both in agriculture and in forestry the use of biomass for bioenergy is nowadays integrated strongly with production processes, in agriculture with food production and in forestry with roundwood production for forest industry. It is possible that in the future, when the importance of bioenergy is expected to strongly increase, there will be separate biomass and bioenergy production and entrepreneurship. 

In forestry, the possibilities for biomass production are present everywhere, only that part of bioenergy production connected with timber and pulp refining, will be concentrated on smaller areas of the country.  In agriculture, farms and food production is situated mainly in southern Finland and the production units are not as big as in more southern parts of Europe. This will put limits to agriculture based bioenergy production e.g. for using biogas, compared with the rest of Europe.

Nevertheless, both traditional agriculture and forestry and biomass production for bioenergy are functioning on rural areas and will be integrated to each other in Finnish rural policy.
TEKES, the Finnish Funding Agency for Technology and innovation supports a research programme BioRefine – New biomass products 2007-2012. The BioRefine – New Biomass Products programme develops business related to new value-adding products or new process or business concepts that utilise biomass in a variety of forms, as well as related technologies, equipment production and services. This programme aims to develop innovative technologies, products and services based on national strengths and related to the processing of biomass in general for the international market as well as to generate necessary new expertise. The programme promotes cooperation between companies from different industrial clusters and between business and research. Companies operating in Finland can apply for funding at any time. Research organisations may apply for funding on specific application periods.

4.3 Permitting and authorization of bioenergy installation
The authors are not aware of any specific sustainability requirements for bioenergy included in permitting and authorization procedures. For general information on this topic refer to the resubmitted NREAP-FIN (2011). Voluntary certification for small scale boiler installers is under preparation.
4.4 Spatial planning
In Finland the Land Use and Building Act (5.2.1999/132) aims to organize land use and construction so that it creates opportunities for good environment of living and promote ecologically, economically and socially sustainable development. This law and the Decree on Environmental Impact Assessment Procedure concern the prior assessment of environmental impacts in cases where the project involves significant adverse impacts on the environment. On a case-by-case basis, it is also possible to apply administrative procedures laid down in the Nature Conservation Act, the Environmental Protection Act or the Water Act.
Among other issues the law contains regulations about land use planning on following levels:
· land use plan of the whole country (approved by government);
· land use plan of a region (approved by the ministry in question);
· land use plans in municipalities: general plan and detailed plans (approved by the municipality in question).
The first level of land use planning is on very general level and has only vague and indirect influences on concrete land use and economic life.
Regional land use planning provides general lines for a whole region. It has general influences on e.g. where it is possible to run various fields of economic life, such as industry, agriculture, forestry and traffic connections.
Municipal general land use plans specify the development lines of regional land use planning and can give more concrete instructions, e.g. concerning opportunities of bioenergy production and construction of bioenergy plants.

Detailed land use plans within a municipality specify in detail the situation of e.g. bioenergy plant and traffic connection concerning its. In every stage there is both valuation and assessment of environmental influences and public exhibition of plans for comments and statements and several accounts concerning background research of planning.

The municipal level is the main object for developing co-operation between bioenergy producers/users and society, but so far there have not been sufficient cooperation procedures. There have been some debate and contradictions in decisions regarding the siting of wood energy plants or particularly between local residents and peat production facilities. It would be important and useful to develop instructions to facilitate the dialogue between bioenergy promotion procedures and other society especially when the importance of bioenergy is expected to strongly increase in the next years.
The authors are not aware of any specific provisions or requirements contained in spatial planning which directly address or promote sustainability of bioenergy production and use. For general information on the role of spatial planning for RES we refer to the resubmitted NREAP-FIN (2011).
4.5 Forest legislation and forest related environmental legislation
Finnish forest policy aims to ensure both sustainable forest management and welfare founded on the use of forests and diversity of the forest nature. Key policy measures ensuring sustainable forest management include the Forest Act, the Law for Financing of Sustainable Forestry, the Nature Conservation Act, Finland's National Forest Programme 2015 and the Regional Forest Programmes, the Forest Biodiversity Programme for Southern Finland 2008–2016, the regional and financing and public forestry extension organisations.
During the past few decades, forest protection and biodiversity in managed forests have received special attention. Numerous protection programmes and decisions have contributed to a three-fold increase in the area of protected forests over the last 30 years. 13 per cent of the forest area (forest and poorly productive land) or 2.9 million ha, is protected or in restricted forestry use. Most of this, 2.5 million ha, is in northern Finland, where the protected areas account for 22 per cent of the forest area. In the south the protected area is about 0.5 mln. ha, which is 4 per cent of the forest area. Almost 70 per cent (2.0 mln. ha) of those areas that are protected or in restricted forestry use are completely excluded from felling, i.e. are under strict conservation. Their share of the total forest area is about 9 per cent. 

The Forest Act (1996/1093) has been adopted in 1996 and has been revised several times after that. This law is aiming to ensure economically, ecologically and socially sustainable wood/timber production applying international obligations to Finnish forestry practices and they have been amended several times. The Forest Act applies to all forest owners. With regard to contributing to the conservation of biodiversity and sustainable use of natural resources the most important instruments include Section 10 of the Forest Act (preserving of diversity and habitats of special importance). 
According to the Forest Act, management of a stand can be done by thinning (growing cutting) or regenerating cutting. Regenerating cutting can be so called clear cutting or cutting aiming to natural regeneration by leaving part of the trees on the site for producing seeds. Clear cutting areas must be sowed or planted and all regenerating areas are supervised to ensure that the new tree generation will grow.

Present legislation is ensuring the existence of dead or decaying tree by preserving seven types of biologically valuable biotypes, of which most important ones are surroundings of small ponds, creeks and springs, fertile small peat land sites and groves when they are in natural or almost natural conditions. The whole are of these biotopes makes for about 1 % of forest land. These areas are consisting partly of dead and decaying wood.

The Forest Act sets requirements for felling, regeneration and conservation of certain habitats. For instance, a new seedling stand has to be established within three years of the end of felling. The Forest Act is complemented with guidelines for good forest management and silviculture, compiled and promoted by public forestry extension organisations. The Forest Act requires that certain parts of commercially used forests are left untouched or managed so that specific, biologically valuable habitats, such as surroundings of springs and certain types of mire habitats, maintain their characteristics. 
The Forest Act includes also the regulations concerning Regional Forest Programmes (see below).
The Law for Financing of Sustainable Forestry (1996/1094) has been adopted in 1996 and has been revised several times after that. The law applies only to private forest owners and provides subsidies for certain silvicultural procedures, e.g. for thinning of young forests in order to harvest roundwood and energy wood, energy wood  transporting in the forest chipping of wood delivered  from these forests. The subsidy is financed by the state budget. 
About one third of the potentially available wood chips come from small-sized wood in young forests. Reasons for the high production costs of small-sized wood harvested from first thinning sites and young forest stands include the low amount of wood accrued per hectare and the labour-intensive nature of harvesting. Therefore, the production costs of wood chips from small-sized wood have so far been too high for energy plants to afford. In order to achieve the overall targets set for wood chip use, it is advisable to readjust the current national support schemes for harvesting and chipping energy wood. Energy subsidies for small-sized wood should be used to obtain energy wood from young forest stands and first thinning sites while promoting first thinning and the management of young forest stands in good time in order to secure the future growth of forests. Both laws target to “traditional” timber production, in other words ensuring economical use of timber and pulpwood for the forest industry. The most important exception to this are the subsidies for both harvesting and chipping wood which are taken from young stands for energy purposes (cf. section 4.1.2). The regulations do not directly aim at maintaining forest as a storing system of carbon but promoting proceeding forestry where stands are managed to produce timber and pulpwood economically taking into account sufficiently ecological demands.
At the same time the Nature Conservation Act (1996/1096) was revised and this piece of legislation is aiming to promote preserving forest nature in natural condition. Through this law and corresponding regulations over 8 % of the productive forest area is conserved and these areas ensure also part of forest land to serve as carbon storing reservoirs.
Legislation does not include obligations for forest owners to preserve dead and decaying wood in “normal” forest area or in regeneration areas, but the forest certification system PEFC-FIN, to which 95% of forest owners are committed on a voluntary base, requires leaving part of the trees (at least 5-10 trees per hectare) on regeneration area. It also requires actors harvesting a regeneration area to preserve dead or decaying wood.
Forest legislation does not cover harvesting of stumps or logging residuals for energy, but PEFC-FIN includes detailed instructions in these matters (see above in chapter 4.1.2).
There are several needs for improvements in forest legislation and in related legislation promoting sustainable harvesting of forest energy concerning sustainable use of wood based energy (the NREAP-FIN) is partly addressing these changes. The revision process for Forest act updated will start 2012.
The most important ones can be listed as follows:

· Energy subsidies for small-sized wood are proposed in the NREAP-FIN. This proposal removes corresponding regulations from the Act on Financing Sustainable Forestry and enlarges the subsidy for all forest owners and actors. The main purpose of the amendments is to make energy wood harvesting more profitable from young thinning stands and enable to reach the challenging target to increase the use of forest chips from nowadays 5-6 mln. m3/a to 13.5 mln.. m3/a in 2020.
· There is also a need for amending the Forest Act in a way that it takes more into account the possibilities to manage forests from energy wood point of view. There are some ambitions by e.g. some forest owner organizations and environmental organisations to allow forest owners to manage their forests without defined circulation period and regeneration cutting. However, this target partly restricts the massive harvesting of stumps and logging residues from clear cutting areas but, on the other hand, stimulates use of energy wood from forests for households and farms on a smaller scale.
· In the past, 13 Forestry Centres were responsible for consulting forest owners and for promoting the use of forest energy e.g. in forest management plans for private forest owners. However, there are fundamental reorganisations of the forest administration envisaged in 2012. There will be one national forest centre and its regional units and the business parts will be incorporated.  Part of Tapio’s functions is will be moved to “Forestry Centre of Finland” and the rest will as well be incorporated. .

These changes will have both benefits and shortcomings concerning promoting wood bioenergy use. 

The benefit is the improvement of forest owners’ and forestry actors’ motives to harvest and use forest energy and this contributes to achieving challenged targets of NREAP-FIN. The re-organization of forestry bodies maybe harmonize the supervising and consulting of forestry and forest energy use as a part of it.

Threats and challenges are mainly related to the financial capacities of the government to provide subsidies to forest owners in order to improve forest energy use as business and entrepreneurship and achieving balance between use of roundwood for forest industry and use of energy wood with functioning market.
Besides the different legal acts described above, we should briefly mention the National Forest Programme, Regional Forest Programmes and METSO Programme which also are important policy documents ensuring sustainable forest management (cf. Info box 2).
	Info Box 2: Strategy planning for sustainable forestry and use of forests in Finland: National Forest Programme, Regional Forest Programmes and METSO Programme 

Key policy documents for the forest and forest industry sector include the National Forest Programme (NFP) and Regional Forest Programs (RFP/13). These programmes have been developed in close cooperation with other national and regional authorities and interest groups. The most recent NFP covers the period up to 2015 and the RFPs are made for 5 years, the most recent ones for 2006-2010 and are now being updated for the period 2011-2015.

The National Forest Programme (NFP) was prepared simultaneously with the national climate and energy strategy, and both are intended to complement each other.

The NFP sets a vision for sustainable forest management in 2015. It aims to:

· Generate operational preconditions for profitable forestry and for a viable forest industry;

· Increase energy and climate benefits of forests;

· Secure biodiversity and environmental benefits of forests;

· Further develop the cultural and recreational use of forests;

· Strengthen Finnish forestry know-how;

· Participate actively in international forest policy.

The NFP is implemented and monitored in broad cooperation between the public and private sectors. The Ministry of Agriculture and Forestry, supported by the Forest Council, carries the overall responsibility for the programme. The Forest Council has representatives from different administrative sectors, industries, NGOs and specialist organisations. 

The Regional Forest Programmes are development plans for the whole forest sector of the regions concerned. They define the needs and objectives for the management of forests, forest-based business, and multiple use and protection of forests, and also proposes the measures and necessary funding to reach the objectives.

Regarding forest bioenergy targets, the forest programmes are going to be rough in line with the resubmitted NREAP-FIN by the Ministry of Agriculture and Forestry.
The Forest Biodiversity Programme for Southern Finland 2008–2016 (METSO) targets both private and state-owned lands and combines the protection and commercial use of forests. METSO forms a part of those programs and aims to harmonize commercial wood use and biodiversity protection. It is an example of activating forest owners in producing forestry services and encourages collaboration between forest and environmental organisations, as well as providing advice to forest owners and training for professional foresters. The landowners set aside valuable forest and receive financial support depending on the biodiversity value of the forests.


4.6 Agricultural legislation and related environmental policy
Cf. also subchapter 4.2.1.
As a member of the EU, Finland follows the Common Agricultural Policy (CAP). The CAP is nationally implemented and aims to develop the agricultural production of the Union in a balanced way taking the environment and animal welfare into consideration. Hence, Finland also has to implement the environmental Cross Compliance rules. The authors are not aware of any specific sustainability requirements to be considered in biomass production on agricultural land.
.
4.7 Waste management legislation
Use of landfill gas will be promoted by providing special subsidies. The authors are not aware of any specific sustainability requirements to be considered in biomass production from waste.

4.8 Other policies
The authors are not aware of any specific sustainability requirements for bioenergy contained in other policy. 
5 Policy needs and recommendations

5.1 Undesirable developments and risks of increased bioenergy production and use for sustainable development
According to the information provided in Table 4 roughly 70 % of renewable energy is expected to come from forests, forestry and forest industry in Finland in the year 2020. Many of the support schemes are aiming to increase the use of wood chips (see chapters 4.2.3 and 4.2.4) and the demand of forest energy is rapidly growing.
There are good opportunities for increasing the use of forest biomass. First, (increment of stemwood is 100 mln. m3/a when on the other hand the removals of roundwood are only 55 mln. m3/a. If we consider the energy wood resources the picture does not change essentially: the maximal potential amounts to 115 mln. m3/a and nowadays removals 63 mln.m3/a. The sustainable removals are lower and roughly taken we can use 20 % more roundwood for industry and 65 % more energy wood per year than nowadays.

However, we have to consider that if removal of tree stems increases rapidly and if harvesting also includes stumps, branches and foliage, this can lead to undesirable developments and bears ecological and other risks. However, risks are already minimized by not using whole tree harvest method and most of the actors do not use this harvesting method any more. Also the PEFC certification system and energy wood harvesting instructions essentially safeguard the sustainability demands (see chapters 4.2.2 and 4.5).

However, we should continuingly emphasize in research and developing procedures the decreasing risks concerning the following subjects:
1. Long-term influences on forest ecosystems, especially on nutrient balance of soil;
2. Stump extraction and its influences on the soil structure;
3. Social and economical risks related to increased competition between industrial use of wood and energy uses.
The increasing demand for wood energy has to be considered as a new challenging factor within the existing economic setting which has a strong tradition of industrial use of wood. This might raise economical and environmental problems and opportunities. 
In this sense, other bioenergy sectors are in a different situation. Their relative share is much lower in the energy mix and they might bear lower risks both from an environmental and economical point of view.
The risk of land use competition between biomass production and food or timber production can be regarded as very small in Finland.
5.2 Positive developments and key opportunities of bioenergy production and use for sustainable development
Technical, informational and policy infrastructures in Finland are generally well developed and continuously improving.

A very positive feature from a sustainability point of view is the high share of district heating and combined heat and power production. These systems are well suited to make efficient use of biomass. However, in rural areas the heat load density is often low, which poses a challenge for the diffusion of such systems. In this field, there is a need for technical improvement and innovation.

The electricity grid is generally in a good condition and does not constitute a major obstacle to a further expansion of bioenergy use.
The Government has developed a comparatively broad spectre of policy measures to support bioenergy production and use (cf. Table 6). These measures are partly embedded in the general renewable energy policies, as the following ones:

· Production support for electricity produced from renewable energy sources
· Production support for small CHP plants using renewable energy sources 
· Fixed production support for electricity produced from renewable sources
· Investment support for producers of renewable energy resources
· Investment support for farms using renewable energy resources
· Revision of fuel taxes and excise duty on liquid fuels

· Support measures renewable energy in investments in the within households and residents

· Research and development procedures promoting sustainable use of energy

· Informational measures regarding he efficient use of energy and renewable energy
· Qualification scheme for technology installers.

Some policy measures directly address bioenergy:
· Production support for woodchips
· Energy subsidies for small-sized wood

· Investment aid for biogas plants in farms
· Farm energy programmes to promote energy efficiency and the production and use of renewable energy.
Finland is well experienced in providing consulting and training services forest owners and for farmers and the legal and organisational infrastructure is in place. The demands of advancing the use of forest biomass for energy have been an essential part of this work during the last 20 years and the corresponding activities have been continuously improved.
The Government is committed to further remove administrative obstacles and improve authorization and licensing procedures. 

Altogether, this provides good preconditions to improve entrepreneurship and economical development in rural areas which have come under stress due to the prevailing concentration trends.
The planned promotional measures contribute to increase the share of bioenergy and other renewable energy resources. This gives the energy market more flexibility and security. Of course, due to natural conditions and environmental factors wood based energy will be of major importance in the future.

In general Finland has enough biomass resources to fulfil the targets defined in the NREAP-FIN and corresponding documents in a sustainable way (see chapters 2.3 and 2.4 in this report). Forest biomass resources will play a key role in this development also in the future, although the significance of other renewable energy resources is likely to increase considerably. 

There are further benefits of utilizing forest resources:
1. Increasing profitability of forestry. Financial support provided by the Government helps to make wood harvesting from young forests increasingly profitable. This silvicultural performance level is rising and through research and development new silvicultural measures can be created.
2. Utilization of harvesting residues. Earlier unused parts of tree trunks (branches and stumps) can be used for new energy purposes. Forest certification (PEFC) and wood fuel harvesting instructions (see chapter 4.2.2.) are important safeguards to ensure that residues are harvested in a sustainable way. However, the potentially harmful impact for nutrient balance of forest soils needs more research.
3. Increased need for combining various targets of using forest resources. The existing means of co-operating with various forestry interest groups must be used more efficiently (National and Regional Forest Programme process, safeguarding biodiversity with METSO-programme, see chapters 3, 4.2.2, 5).
There are effective safeguards to ensure that bioenergy production and use are sustainable
:

· Finland has made good progress towards the transposition and implementation of the binding EU sustainability criteria for biofuels and bioiquids. The Act on Sustainability Criteria for Biofuels and Bioliquids is planned to be finalized during 2011. This is an important step to ensure sustainability concerning mainly the new forms of bioenergy use by determining that raw material for e.g. biofuels comes in a sustainable way from agriculture and forestry.
· Finland has a rather effective forest and environmental legislation ensuring Sustainable Forest Management.
· In Finland a very high proportion of forests are certified according to PEFC.
· Finland has wood harvesting recommendations developed by TAPIO. These have been integrated into the national PEFC system.
· Sustainability considerations related to energy efficiency and resource efficiency has been partly integrated into support schemes (e.g. heat premium for biomass cogeneration plants).
· Siting of bioenergy plants follows standard routines and there are well functioning procedures to avoid negative environmental impacts (e.g. Environmental Impact Assessment).
· Stakeholders and the public are effectively involved in renewable energy planning and plant siting decisions. Environmental impact assessments are well established complementary tools to ensure sustainability of large bioenergy plants.
· Wood heat entrepreneurships have been developed as a promising business model enabling sustainable production and consumption of bio-heat.
It must be emphasized that the successful development of bioenergy requires public acceptance, and especially young citizens are certainly an important target group from the perspectives of bioenergy policies.
In Europe, public perceptions and knowledge of bioenergy is lower compared to other renewable energy sources such as solar, wind, and hydro energies. In Finland, it has been found that young students’ knowledge of bioenergy is very low and they are quite critical in their perceptions of bioenergy (especially forest based bioenergy production).  Therefore, it is relevant to increase their level of knowledge of bioenergy and improve their perceptions of this emerging energy technology (Halder et. al., 2011). 

5.3 Policy needs and recommendations

In a quantitative sense, it seems to be possible to increase the use of renewable energy sources (including biomass) in accordance with the targets defined in the Renewable Energy Directive and also in a way that is reasonable for the development of the Finnish society, especially in rural areas. The planned enhancement also contributes to mitigate harmful climate change if combined with the reduction of fossil energy resources.
However, there is the challenge to ensure that this growth can be regarded a progress in a qualitative sense. A key question is therefore, how to promote the expansion of renewable energy sources without jeopardizing other environmental goals or other sectors of livelihood.

In this context, several important regulations have been adopted at EU level:
The Renewable Energy Directive contains binding sustainability criteria for biofuels and bioliquids. However, in its Biomass Sustainability Report (COM (2010)11 the EU Commission has decided not to extend those binding to solid and gaseous biomass used in electricity, heating and cooling. The Commission recommended that Member States that either has, or who introduce, national sustainability schemes for solid and gaseous biomass used in electricity, heating and cooling, ensure that these in almost all respects are the same as those for biofuels and bioliquids.
We consider that those EU regulations are adequate and satisfactory for the following reasons:

1. The private, regional and national economy’s importance of forests and forestry considerable in Finland and differs in that meaning very much from the situation in Central Europe. It seems very difficult to formulate binding regulations which might not carry at the same time a risk of harmful influences in economically valuable forestry and forest industry. It is not sure that with binding regulations we achieve better commitment to sustainable development than with unbinding recommendations.

2. The Finnish Forest Certification System works very well and it is based on voluntary participation. Binding EU regulations will probably not have any added value for this system. On the contrary, it might even negatively impact forest owners’ and forestry actors’ commitment to sustainable forest management and sustainable forest energy use.

3. Preliminary research findings suggest that forest owners’ attitudes concerning sustainability of forest energy use are generally positive. On the other hand, there seems to be a great need for more information and training, preferably through own interest groups and associations. At present, we consider it better to proceed with this policy approach before developing binding regulations.

4. There are political initiatives aiming to improve and revise forest legislation to better meet challenges concerning forest energy use. This concerns both silvicultural models and forest owners’ right to determine more freely their goals using the profitability of the forest estate. These plans should be pursued based on a good cooperation with forest research and interest groups.
If there will be an extension of sustainable criteria to all bioenergy use there should be one criteria for all used forest biomass regardless of what will be end use of wood biomass (e.g. timber, cellulose and paper or bioenergy).  There should also be a link to another general process concerning sustainable use of forests and should allow national legislation and recommendations.
In order to further ensure that also in the future bioenergy is produced and used in a sustainable way, we suggest further optimizing the existing policy framework by the following measures:
1. Develop effective policies to further reduce energy demand and consumption.
2. Support more research on the environmental consequences of stump extraction and increased removal of logging residues (e.g. carbon sequestration, nutrient impact, biodiversity effects).
3. Provide targeted information and training for forest owners on the possibilities to increase the supply and use of wood biomass for bioenergy, on the sustainability risks and benefits of wood harvesting and on sustainable harvesting practices.
4. Promote the creation of voluntary certification and quality systems among business stakeholders. Encourage energy supply companies, utilities and forest actors to participate in voluntary certification.
5. Link financial support more efficiently to compliance with certain quality/sustainability standards within all the chain of custody (cf. regulations in Law for Financing of Sustainable Forestry (1996/1094))
6. Increase taxes for fossil fuels.

7. Make better use of existing tools of co-operating with various forestry interest groups (National and Regional Forest Programme process, safeguarding biodiversity with METSO-programme, see chapters 3, 4.2.2, and 4.5).
8. Policy makers and educators should try to improve the awareness of bioenergy among young students while formulating future policies on bioenergy. They will help young students to increase their awareness of bioenergy as well as encourage them to use it when they consider that it has been produced sustainably.
Experiences of Finnish society’s function shows that whenever it is possible we gain better results in motivating actors to achieve given targets when we rely on the voluntary activities of people. A good example of this is the METSO programme which is working out very well.

6 References

AFO (2010). Activating Private Forest Owners to Increase Forest Fuel Supply. Sustainable Woodfuel Harvesting – Finnish Practical Applications.  Available at:
http://www.afo.eu.com/default.asp?sivuID=27040
Halder, P. 2011. Bioenergy knowledge, perceptions, and attitudes among young citizens – from cross-national surveys to conceptual model. Dissertationes Forestales135. 39 p. Available at: 

http://www.metla.fi/dissertationes/df135.htm
Hjulfors, L.N./Hjerpe, K. (2010): Sustainable bioenergy production. Defining principles and criteria. Report prepared in the frame of the INTERREG VIB project Bioenergy Promotion. Available at: 
http://www.tapio.fi/files/tapio/Eng%20sivut/Sustainable_bioenergy_production.pdf
Krug, M. (2011): Policy guidance paper. Promoting sustainable bioenergy production and consumption in the frame of the National Renewable Energy Action Plans and beyond. Report prepared in the frame of the INTERREG VIB project Bioenergy Promotion. Forthcoming. Available at: http://www.bioenergypromotion.net/
Ministry of Agriculture and Forestry (2011).  State of Finland´s Forests 2011 - Based on the Criteria and Indicators of Sustainable Forest management. Available at:
http://www.metla.fi/metinfo/sustainability/doc/state-of-finlands-forests-2011.pdf
Ministry of Employment and the Economy (2008). National Climate and Energy Strategy.

Ministry of the Environment and Statistics (2009): Finland’s Fifth National Communication under the United Nation’s Framework Convention on Climate Change. Available at: http://unfccc.int/resource/docs/natc/fin_nc5.pdf
Ministry of Employment and the Economy (MEE) (2011): Finland’s national action plan for promoting energy from renewable sources pursuant to Directive 2009/28/EC. Available at http://ec.europa.eu/energy/renewables/transparency_platform/action_plan_en.htm
Ministry of the Environment (2011): Environmentally related taxation on Finland. Available at http://www.environment.fi/default.asp?contentid=147208&lan=en)
Pradipta Halder, Timo Weckroth, Qu Mei, Paavo Pelkonen. 2011. Inquiry of forest owners in Finland on bioenergy certification. Available http://www.bioenergypromotion.net/project/news/activities-and-results-of-the-task-3.2-2013-sustainability-certification/?searchterm=forest%20owners
Torvelainen, Jukka (2010): Environmental influences of small-scale use of fuelwood in Finland –Preliminary life cycle observations. Report prepared under the Bioenergy Promotion project. Available at:
http://www.tapio.fi/files/tapio/englanti/Environment_influences_of_fuelwood_in_Finland_final_report_eo_tw_26_10_10.pdf















� Subchapters 2.1 and 2.2 are partly based on Ministry of the Environment and Statistics (2009).


� Reed canary grass is a perennial plant that grows naturally in Finland around waterways and wetlands, reaching a height of 1.5-2 metres. Its leaves can be used as fodder for livestock. Its stems are most valuable for energy production Reed canary grass can also be used in papermaking, but it is today primarily grown as an energy crop. Surveys indicate that three-quarters of farmers working in areas near heating plants have been keen to grow biomass for energy use wherever this is economically viable. One benefit is that planting unused fields with energy crops keeps them open and in active use, making it easier to start using them for food crop production again at a later date if this proves viable. Perennial reed canary grass is a good biomass crop, as a single planting can produce dry yields of 6-8 tonnes per hectare for ten years or more. In energy terms this amounts to an annual yield of around 30 MWh per hectare, as each dry-weight tonne of grass can produce 4.5 MWh. Reed canary grass can be combusted in combination with other fuels including peat and wood chips. This is necessary in most cases, as many of the combustion boilers in use today have been designed to burn fuel mixes based on wood or peat fuels, with moisture contents of 40-50%. The moisture content of spring-harvested reed canary grass is as low as 10-15% (Source: Motiva).


� Selected interim results of the programme related to sustainability issues of wood mobilization have been presented in the frame of a Bioenergy Promotion seminar in Helsinki in November 2009 and final results will be presented in a joint WP3/WP5 seminar in November 2011. Both the report and presentations of 2009 seminar are available in the Bioenergy Promotion-projects websites � HYPERLINK "http://www.bioenergypromotion.net" �www.bioenergypromotion.net� and on Tapio’s websites � HYPERLINK "http://www.tapio.fi/projects" �http://www.tapio.fi/projects�. �


� These issues are presented in more detail in selected presentation material of the Trans-national Bioenergy Promotion Conference which was held in Kaunas  25-26th November 2010 (published at � HYPERLINK "http://www.bioenergypromotion.net/" ��http://www.bioenergypromotion.net�).


� Cf. �HYPERLINK "http://www.afo.eu.com/default.asp?sivuID=27040"��http://www.afo.eu.com/default.asp?sivuID=27040�


� During the 1990s wood heat entrepreneurships emerged as a new business model in the Finnish countryside, when farmers started to produce heat from wood fuels, first supplying heat for schools and old people’s homes and later expanding into municipal district heating and the provision of heat for industrial processes. This heat entrepreneurship model has boosted rural employment while also reducing carbon dioxide emissions. Usually the heat entrepreneur purchases the fuel, operates and maintains the heating plant, and earns income based on the amount of heat generated. In many cases the heat entrepreneur is also the investor and owner of the heating plant. The growth of heat entrepreneurship has been widely supported through investment grants for heating plants and training for entrepreneurs and energy advisors. By the end of 2010, around 200 local heating businesses have been established around Finland, which means some 500 local heating schemes (Source: Motiva).


� We also refer to a number of related activities carried out in the project Bioenergy Promotion which support the sustainable production and use of bioenergy. The Finnish Forest Research Institute carried out a lifecycle sustainability assessment of wood fuel use in households and farms (see also sub-chapter 4.2.2). The corresponding report (Torvelainen 2010) with its recommendations provides a useful tool both to inform public decision-makers, other stakeholders and the public. In 2010, the University of Eastern Finland in co-operation with TAPIO carried out an inquiry of Finnish forest owners’ attitudes regarding the sustainable use of forest energy and certification in South and North Karelia. The forthcoming report (Halder et al. 2011) clearly shows the in principle positive attitude to sustainable use of forest energy but also need for further information for forest owners about Finnish certification system. This supplements information in striving for deeper consciousness and commitment of using sustainable forest energy.
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