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Introduction
This study tour took place on 19 & 20 June 2012 within the Satakunta province, near the city of
Tampere. It was organised as a transnational activity between Joutsenten reitti ry (the regional
Leader company) who hosted the tour and the West Cork Development Partnership. The Irish party
was composed of Kevin Santry and David Tuohy (WCDP) as well as Xavier Dubuisson of XD
Sustainable Energy Consulting Ltd. The itinerary of the tour was put together by Eeva Raukko and
Petri Renne of Joutsenten reitti ry , who also accompanied the group during the second day of visits.
The objective of the study tour was to gather information on bioenergy activities in the region with a
view to plan further co-operation between West Cork and the Satakunta province in this field. To
that effect, the first day of the tour consisted in site visits to anaerobic digestion projects and the
second day was dedicated to the forestry-based wood energy supply chain, both very relevant to
bioenergy development in the West Cork region. The following sections of the report present a
summary of the findings from the site visits.

Geographical Context
Tampere, with 215 thousand inhabitants, is the third largest city in Finland and the most populous
inland city of Scandinavia. The city and its region are hosts to 40,000 students. While the city’s
economy was developed around heavy industries such as metal and textiles during the 19th and 20th
centuries, these were replaced with modern industries such as mechanical engineering and
automation, information and communication technologies, health and biotechnology, as well as pulp
and paper industries. Nokia, the global communication company, is named after and was founded in
a small town just outside Tampere. The Tampere region is very rural and has a largely agricultural
economy based on cereal production, forestry, livestock and food processing. Tampere has a
subarctic climate with cold winters and mild summers (mean annual temperature is 0.3 °C).

Bioenergy in Finland
Bioenergy is a very important source of energy in Finland and accounts for 85.5% of the national
renewable energy use or 21% of the total energy consumption of the country for power generation,
district heating and individual building heating. Hydropower and wind energy represent another
4.4% of the total energy demand.
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Beside black liquor from the paper & cardboard industry (mostly used for power generation), solid
wood fuels are an essential component of the national energy mix. 21 million cubic meters of wood
are used annually for energy purposes, derived entirely from the Finnish forest (see graph below).
This compares to a current supply of 0.9 million m3 of wood for energy purposes in Ireland (Coford,
2011). This is not surprising given that forests cover 23 million hectares in Finland (74.2% of land
area) compared to 700,000 hectares in Ireland (c.11% of total land area).

Anaerobic digestion for the production of biogas (see definition in next section) plays a much minor
role in Finland, representing c.0.1% of the total energy supply. However, it is a rapidly growing sector
driven by environmental legislation and waste management regulation in particular.

Day One – Anaerobic Digestion Site Visits
This first day of the study tour included site visits to two anaerobic digestion projects in the Tampere
region. The Irish group was accompanied by Jari Lehmusvaara of the Satafood Development
Association, a local co-operation network whose main goal is to develop food entrepreneurship,
provide environmental services and improve co-operation between companies, education and
research. Satafood works closely with Joutsenten reitti ry.
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Site Visit One: Centralised Co-digestion Plant, Vampula

Liquid feedstock delivered in reception hall

Main biodigesters, solid fraction of digestate in
the foreground

Screenshot of monitoring and control interface

This anaerobic digestion1 plant is located near
Vampula in the municipality of Huittinen2. The plant
is operated by a company called VamBio Ltd,
specialised in environmental management and in
particular bioenergy production from organic waste.
The site visit was facilitated by Juhani Suvilampi,
managing director of Watrec Oy, a turnkey supplier
and contractor of biogas plants who led the
technical development of the Vampula plant (and
owns a significant share of the plant).
The project started with feasibility studies and
environmental impact studies in 2006, and the plant
was built during 2009 and became operational in
2010. The overall investment required was circa 7.5
million euro, and was just 3% over budget. The
initial ownership of the plant was in the hands of a
group of farmers before it was transferred partly to
an investment fund. The project was financed with a
20% state subsidy, 25% direct capital and 55% bank
loans.
The biogas plant processes a total of 60,000 tonnes
per year of fresh feedstock from industrial sources
(15,000 t/year of spent brewing grain), wastewater
treatment plant sludges (30,000 t/year) and 15,000
t/year of pig slurry from 2 nearby farms (one with
3000 fattening pigs and one with 900 sows). The
slurry from one of the pig farm is piped (1 km)
directly to the biogas plant. The average dry matter
content of the feedstock varies between 8 and 12%.
The organic waste feedstock can be collected within
a radius of up to 300 km.
The graph below presents a schematic of the plant.

Gasholder and CHP& heating plant in the
foreground

1

Anaerobic digestion is a series of processes in which microorganisms break down biodegradable material in
the absence of oxygen and produce biogas, a combustible gas rich in methane. Biogas can be used to produce
heat and power, or can be upgraded to produce a transport fuel.
2
A Google Map showing the location of the different sites and places of interest visited during the study tour is
accessible here .
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The feedstock is being delivered by tankers in an underground pool within a covered reception hall
to prevent odour nuisance. It is homogenised and grinded to particles <12 mm before being stored
in a buffer reactor (800 m3) where a first bacterial breakdown of the feedstock (hydrolysis) takes
place. The material is then pasteurised by being heated to 70 C during 60 minutes so that it is
completely sanitised, and fed into two large 2700 m3 digesters where biogas is produced under a
mesophilic process (temperature between 3 and 38 °C). The digestate is then stored in a secondary
digester from which a certain amount of biogas can be recovered and it is fed into 3 covered storage
lagoons. A fraction of the solids in the digestate is removed and re-injected into the biodigestion
cycle. The digestate is a regulated product which is classified as a soil improver and is spread on
about 4000 ha of arable land (200 farms), distributed by 30 t tankers.
The key output from the plant is biogas, a gas rich in methane (typically 60% in volume) which is
stored into a 1800 m3 gasholder. Between 50% and 60% of the biogas is used on site in 2 combined
heat and power (CHP) units with a total generation capacity of 1 MW electric. The electricity
generated is used on site for the operation of the plant and the excess is sold to the grid at the spot
market price. About 30% of the heat produced by the CHP units is used within the biodigestion plant
and the rest is supplied to the nearby farms to heat their pig houses. The remaining biogas is
supplied to a nearby factory via a 1.5 km pipeline after having been cleaned. There the biogas
substitutes oil (approx. 400,000 litres/year), with approx 20-25% saving on the price of oil. The
factory invested in a new gas boiler which was paid back within 1 year.
According to Juhani Suvilampi of Watrec Oy, this biodigestion project was profitable on year one.
80% of the revenue comes from gate fees received for the organic waste processed (average
€50/tonne). The operating costs are approximately 1 million euro and the operating margins are
40%. 3 people work full time on the plant in shifts from 7 am till 6 pm, with the plant operated
automatically at night (one person remains on call). 10 other people are involved In the logistics of
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collecting the feedstock and delivering the digestate. 40% of the original investment remained in the
locality by the use of local contractors and fabricators.

Site Visit Two: Farm-scale anaerobic digestion plant, Huittinen
The second site visit took place on a large pig farm where an anaerobic digestion plant was being
installed. The farm hosts an intensive and very modern pig rearing facility (2000 breeding sows), and
occupies a total of 2 ha. The new anaerobic digestion plant will consist of:

Main reactor roof being cast on site

Interior view of slurry tank to be reconverted

- A feedstock reception tank made of
concrete with a 200 m3 buffer volume where the
pig slurry (10,000 t/year) is stored and solid
feedstock such as potato waste (200 t/year) and
silage (200 t/year) is added;
- The main biodigestion reactor is made of
pre-cast concrete panels assembled on site (a
relatively cheap solution) and has a total volume of
1700 m3;
- An existing steel slurry tank with a total
capacity of 2000 m3 was converted (waterproofing
and external spray foam insulation) into a
secondary reactor where the digestate is fed from
the main reactor and the biodigestion is
completed;
- A biogas holder with a storage volume of
1200 m3 will be created above the secondary
reactor by covering it with a flexible membrane;
- The digestate is stored in a lagoon on the
farm;
- A containerised combined heat and power
unit will be installed beside the boiler room nearby
the anaerobic digestion plant;
- The existing heating plant for the pig
houses will be retained for back-up and peak loads.
This consists of a 150 kW wood chip boiler and a
stand-by oil boiler.

This plant is simpler in design than the co-digestion
plant visited earlier because it is smaller in scale
and doesn’t require pasteurisation of the feedstock
(low sanitary risk organic waste). The total
Group photo outside the pig farm
feedstock retention time (total biodigestion time)
will be 65 days. The digester has spare capacity and has been designed to accommodate future
expansion of the pig stock and slurry output. The digestate is spread on arable land by the owner of
the plant who is equipped with a large spreader/injector and operates as a contractor.
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All the biogas produced will be used on site in the CHP system, a 2G Cenergy module with a 150 kW
electrical generation capacity also delivering 208 kW of heat. The total efficiency of the CHP unit is a
whopping 87%, and the hourly consumption of biogas is 65 m3/hr. The electricity generated is
primarily used onsite to substitute power bought from the grid to operate the pig farm (lighting,
ventilation, pumping, etc.) at a price of 12 cents/kWh, during daytime hours (16 hours/day). At
night-time (8 hours/day), cheaper electricity at night-rate (6 cents/kWh) is taken from the grid while
the CHP is left idle and the biogas is stored in the gasholder above the secondary digester.
Any excess power generated on site is sold to the grid at
the spot price (average 5 cents/kWh). The heat produced
by the CHP is used to heat the pig houses and replace
wood chips (€25-35/MWh) and light fuel oil (€1.05/litre) at
an average heat cost of €80/MWh. The wood chip boiler
will continue to be used when the CHP is off (at night) and
for peak heat demand. The total anaerobic digestion
project will require an investment of c. €800,000 and the
owner (pig farmer) will receive a 45% subsidy. It is
estimated that the payback period of the project, with
subsidy, is less than 5 years (author’s estimates).
Another interesting innovation at the farm was the use of
a heat pump to extract heat from the slurry tanks
underneath the pig houses. Cooling the slurry reduces
ammonia emissions, creating a healthier environment for
the animals. The extracted heat is used for heating the
sheds and the hot water used on site.
The use of biogas for transport is in rapid development in
Finland. The biogas produced in anaerobic digestion plants
is cleaned and upgraded to a high methane concentration
to obtain a gas similar in quality to natural gas. This gas is
then used in Compressed Natural Gas (CNG) engines on
cars, lightweight vehicles and trucks. The picture above left shows filling connections for the CNG
reservoir on a Volvo car, beside the normal petrol tank cap.

For further information on anaerobic digestion:
http://en.wikipedia.org/wiki/Anaerobic_digestion
http://www.seai.ie/Renewables/Bioenergy/Bioenergy_Technologies/Anaerobic_Digestion/
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Day Two – Wood Fuel Supply Chain Site Visits
The second day of the study tour focussed on the
‘wood chip for energy’ supply chain from forest to
wood-fuelled power plants/district heating. Prior to
starting the site visits, the group had a look at the
pellet boiler used to heat the hotel where the Irish
visitors were staying. The 750 kW boiler is located
within a cabin including also the pellet store. The
pellet heating system is owned and operated by a
local energy service company (ESCo) who sells the
heat to the hotel at a heavily discounted price (50%
compared to oil according to the hotel manager).
The Irish delegation was then accompanied by Eeva Raukko and Petri Rinne of Joutsenten reitti ry, as
well as Tapio Viinikka of Metsänhoitoyhdistys Pirkanmaa (Association of Forestry Owners for the
Tampere Region) who guided the group during the site visits. The association has 9100 members
(total of 225,000 ha of forestry) and provides forest management services including planting,
thinning, harvesting, wood sales and logistics. The association has 34 employees and operates with
subcontractors (100 workers in total) to carry out most of the operations in the forest and wood
transportation. 70% of the association’s revenue comes from the services provided and 20% from
membership fees and 10% from ancillary services. The total turnover of the company is €10
million/year.
Before the site visits, a general discussion took place on the following points:
-

-

-

The demand for wood fuels is buoyant, driven by renewable energy policies and the
increasing cost of fossil fuels. The main demand for wood fuels is in the form of wood chips
used in district heating plants3 and power plants;
Thinning operations are subsidised at €150/ha and an additional €7/m3 of solid wood is
granted for wood processed and delivered for energy purposes. This €7/m3 covers
approximately 25% of the supply chain costs;
The forestry association harvests 300,000 m34 of timber a year, of which:
o 80,000 m3 (tree diameter between 3 cm and 15 cm) are used for bioenergy
(c.160,000 MWh in energy terms);
o 110,000 m3 pulpwood for the paper industry (diameter between 6 and 16 cm);
o 110,000 m3 saw logs for the timber industry (diameter above 15-16 cm).

3

District heating is a form of collective heating whereby heat is produced in a centralised plant (heat only or
combined heat and power) and delivered to individual buildings via a network of pipes transporting hot water
or steam. Heat is metered at each consumer level and billed according to the units used and a fixed fee
covering the infrastructure costs.
4
Solid m3 is the typical unit used as a reference for round wood and represents the volume entirely occupied
by the wood (discounts air volume between logs in a pile for example).
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Site visit 4 – Residual material chipping

Chipper arriving on site

At the first site visited, the group saw a massive chipper in
operation, chipping tree stumps and residual harvest
material at the side of the forestry road. These stumps
and residues (branches, tree tops, etc.) are extracted from
the forest after clear-fell harvesting and forwarded to the
side of the road in piles. The chips are collected in large
trailers directly out of the chipper and transported to the
wood fuel platform (see next site visit) during the winter
or direct to the power plants during the summer.
There a small subsidy for harvesting tree stumps on the
basis that it maximises forest output for energy purposes.
Additional benefits of stump harvesting include a
reduction in fungus self-contamination between
plantations on the same site and easier replanting.

Chipper ready for action

The chipping machine is mounted on a truck, is 500
horsepower, and the unit has a total cost of €700,000. It
has a chipping capacity of 50 m3 (solid) per hour and can
produce 1000 m3 loose chips per day. The blades of the
chipper need to be replaced every day and reconditioned.
The rear wheels of the truck are articulated and allow for
a very short turning radius. A delivery truck can transport
96 m3 loose chips in one load. The overall cost of roadside chipping and chips delivery to power plant is
equivalent to €9/MWh.

Truck taking away the chips

Site visit 5 – Wood Fuel Platform

The second site visited could be described as a wood fuel platform and occupies an area of
approximately 3 hectares. Here roundwood logs harvested for bioenergy from the forest (mostly
first and second thinning) are piled up to 4-5 meters high and dried naturally for one summer
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season. Long logs are laid across the bottom of the pile and at mid-height to encourage air
movement and the piles are covered with a paper-based membrane to foster drying. The logs are
then chipped and the chips are stored in huge piles (up to 15 m high) on site before the chips are
delivered to power plants and district heating boilers. The wood arrives at 50-55% moisture content
and dries down to 35-40% M.C. by the time wood chips are delivered to the users. Sometimes, the
wood chip pile might also be covered. Please note that if the chips are too wet when they are piled,
overheating will take place within the pile and can cause fire. Material loss of 5 to 10% occurs during
the chip storage.
Each year, the equivalent of 50,000 MWh of wood chips is processed at the site and 600 truck
deliveries of 40 tonnes each take place per year. 60% of the chips are produced from logs, 10-15%
from roots and stumps, and 20-25% from clear-fell harvest residues (branches, crowns, etc.). The
price of wood chips delivered at the power plants is between 18 and 20 euro/MWh. Wood fuel sales
are circa 2.8 million euro per year for the association or 30% of its total turnover. This level of sales
was built in four years and the association has plans to double it again in the next few years, a tough
target in a competitive environment, with the double challenge of sourcing additional raw material
and acquiring new wood fuel users.

Site visit 6 – Tree thinning
The third visit took place in the forest where the group
saw a John Deere wheeled harvester (manufactured in
Tampere) thinning a forestry stand of pine. The
harvester has a computer with human interface which
provides GPS positioning, harvest programme for the
stand (sent by email by the forestry association
managers) and logging of harvested trees (volume,
diameters, species). This harvester costs approximately
half a million euro and is operated almost 24/7 in 8-hour
shifts by highly skilled operators. In this case, the
harvester was owned by a small family business subcontracted by the forestry association and
operated by father and son. The head of the harvester grabs and cuts the tree at its base, fells the
tree by rotating its head and disbranches it and cuts it into logs of a predetermined length in one go.
The logs are piled on the site according to diameter and will be collected and brought to the
roadside by a forwarder. Branches are left on the ground.
The cost structure of the wood fuel production is estimated as follows:
-

Forest owners receive €10/m3 solid wood
Harvesting cost is €18-20/m3 to the roadside
Transport to the processing platform is €5-6/m3
Chipping and transport to the fuel user site are €4-5/m3
Total cost of wood fuel production and delivery is between 37 and €41/m3.
Selling wood chips at approximately €20/MWh leaves a margin of €1-2/MWh to the forestry
association.
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Further Information on Wood Fuel Production:
http://nuke.biomasstradecentres.eu/
http://www.woodenergy.ie/

Conclusions
The study tour undertaken by the West Cork Development Partnership delegation was most
interesting and allowed to gain a practical understanding of two key sub-sectors of the bioenergy
sector in Finland, namely anaerobic digestion and wood fuel production. Key points arising from the
study tour include:
-

-

-

-

Finland is one of the most advanced countries in Europe and the world in the field of
bioenergy arising from forestry activities. Wood fuels fulfil a very significant part of the
overall national energy demand; its supply chain is very well established and represents an
important source of revenue for forest owners. While Ireland has a much smaller forestry
sector, the need for increased forest management among private owners in particular offers
opportunities for growing significantly the wood fuel supply chain. A lot could be learned by
local stakeholders from the Finnish experience and technology in this area.
While anaerobic digestion is still a new field in Finland, both projects visited are very
relevant to the Irish situation and representative of the type of agri-based projects to be
promoted here. The anaerobic digestion plants seen in Finland are a testimony to the
Finnish drive for innovation in farming and organic waste management, and should inspire
similar projects here.
The partnership between Ireland and Finland via the two regional Leader companies
participating in this transnational programme offers a very useful channel for know-how
exchange and technology transfer in the field of bioenergy. In all cases, the people and
organisations met were extremely helpful and willing to make their time and experience
available to the Irish visitors during the tour.
On the basis of the experience gained during the study tour, it is recommended to plan
further exchanges between the relevant bioenergy stakeholders in both regions for example
in the form of study tours and training programmes.

Left to right: D. Tuohy (WCDP), Jani Suoniemi (Satafood), K. Santry (WCDP)
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