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Finland’s forest sector is made up of 141 production 

facilities, including 13 pulp mills, 21 paper mills and 18 

cardboard mills, as well as numerous sawmills, wood 

panel factories and biofuel refineries. The forest  

industries sector is also highly integrated, such that 

many pulp producers are part of industrial 

conglomerates that also operate forestry companies, 

paper and cardboard mills, sawmills and energy 

infrastructure. This makes it particularly difficult to 

disaggregate the exact contribution of pulp mills to 

overall biomass energy generation but also highlights 

the fact that the sourcing impacts of major pulp 

producers are spread far wider, across the whole forest 

sector. 

Finland is Europe’s second-largest pulp producer by a 

large margin and produced over nine million tonnes of 

pulp in 2022, equivalent to over a fifth of Europe’s total 

pulp production. However, it is only the fourth largest 

producer of paper products, accounting for 7% of the 

total production. This reflects a shift in emphasis in 

recent years from exporting paper products to 

exporting pulp. 

Over the last two decades, the end-use of biomass for 

energy purposes has overtaken its use in forest 

products such as pulp, paper and sawn timber, such 

that in 2022 61% of the biomass harvested from 

Finnish forests was ultimately burned for energy. This 

increase has mainly been driven by the increased use of 

biomass in the industrial heat and power sector, 

particularly in combined heat and power (CHP) plants. 

Finland’s forest industries, of which pulp and paper 

production is a major component, accounted for 18% 

of all energy consumption in Finland in 2020. They 

produced between 50% and 70% of the energy they 

consumed in their own bioenergy facilities, making 

forest industries by far the largest users and producers 

of energy from biomass. The pulp and paper sector is 

the biggest industrial user of biomass for energy in 

Finland, and consumed around 56% of Finland’s overall 

biomass energy production in 2020, much of which it  

generated itself. As well as generating biomass energy 

for its own operations, it also sells excess heat and 

electricity to other industries, district heating systems 

and the public grid. 

Finland is one of the most biomass dependent countries in Europe when it comes to generating energy, and 30% of the 

energy consumed in Finland in 2021 was produced by burning biomass, with more than half of this being woody 

biomass (57%). Wood-based fuels account for as much as 70% of so-called renewable energy in Finland. It has been the 

single largest source of energy in Finland since 2012.
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As is the case with all biomass feedstocks, black liquor 

and bark are considered renewable energy sources, and 

the emissions from their combustion are ignored. 

However, from a climate perspective, these fuels are 

also highly emissive. Although it may be preferable in 

this context for pulp mills to use these by-products as a 

fuel rather than fossil fuel equivalents, the point must 

also be made that such huge quantities of black liquor 

and bark result from a highly unsustainable industry 

with multiple supply chain impacts. In addition, these 

fuels can have alternative uses that don’t involve 

combustion, and which would result in a lower climate 

impact. The emissions from their combustion should 

therefore be fully accounted for. 

Almost all of the black liquor and bark produced as 

byproducts from pulp production is burned for energy 

generation in Finland. However, the extent to which 

the pulp and paper industry is also sourcing primary 

woody biomass for energy generation, and what 

proportion of overall primary biomass use for heat and 

electricity production this represents, is unknown. This 

case study aims to assess the scale of this contribution 

and its likely impacts.   

One quarter of the wood consumed in Finland ends up 

being transformed into paper, cardboard and wood 

pulp. Consequently, 86% of all the wood consumed in 

Finland is either burned to produce energy (61%) or 

used for material production (25%) by the pulp and 

paper industry. The economic importance of energy 

generation at Finnish pulp mills has also grown over 

recent decades, given that there is increasingly less 

emphasis on generating energy for paper production 

alongside pulp production, which in the past had a 

higher energy demand. There is therefore now larger 

amounts of excess energy available to be sold to 

external heat customers and the public electricity grid. 

Finnish pulp mills began burning black liquor to 

generate energy in the early 1990s as a result of state 

intervention to reduce water pollution caused by the 

fact that the mills were previously dumping this 

industrial by-product into watercourses. The 

introduction of carbon taxes that made burning fossil 

fuels more expensive also encouraged the use of black 

liquor as a fuel. Energy generation is also partly 

responsible for maintaining the profitability of pulp 

production in Finland since modern mills produce far 

more black liquor than they require for their own 

energy needs. Another industrial by-product, bark, has 

grown in value as demand for so-called renewable 

energy generation has increased. 

Wood waiting to be chipped at a Skogsreviret Nyved Ab energy wood terminal in Raasepori. Greenpeace
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biomass harvested directly from forests, while the 

amount of secondary woody biomass burned to 

produce energy remained at a similar level (Figure 2). 

Between 2000 and 2023, the amount of small-diameter 

trees used for energy increased by 6.4 million m3 (an 

increase of 2218%), solid trunk wood by one million m3 

(an increase of 2900%), logging residues and stumps by 

2.9 million m3 (an increase of 760%) and secondary 

woody biomass (including bark, sawdust and woodchip) 

by only 272,000 m3 (an increase of 2%).  

A total of seven million m3 of woodchip directly from 

forestry operations was burned in CHP plants in 2023, 

and another four million m3 was burned solely for heat 

production. Although most of the woodchip produced 

for energy generation from primary woody biomass 

consists of small-

diameter trees, the use 

of sturdy trunk wood 

has also significantly 

increased in recent 

years. According to the 

principle of cascading 

use of wood, this 

should have been used 

for other purposes or 

left as living or 

decaying trees in the 

forest. 

There is much 

controversy and 

secrecy in Finland 

around what wood is 

being burned for 

energy. The energy and 

forest industries claim 

that they only burn 

industrial by-products 

and logging waste, but 

research by 

environmental 

organisations as well as 

government statistics 

In 2023, 22.5 million m3 of woody biomass were used as 

fuel in heat and power plants, and primary woody 

biomass (small-diameter trees from thinning 

operations, solid trunk wood and logging residues) 

accounted for almost half of this (11 million m3). 

Secondary woody biomass (including forest industry by-

products and recycled wood) accounted for the 

remaining 11.5 million m3 burned by heat and power 

plants (Figure 1).

The amount of primary woody biomass burned in heat 

and power plants has increased significantly in the last 

two decades. Between 2000 and 2023, the annual 

consumption of solid wood fuels in this sector grew by 

87%, from 12 to 22.5 million m3. Most of this growth 

was due to increased consumption of primary woody 

Burning biomass accounted for 112 TWh of energy generation in 2021 (the last year that statistics are available for), of 

which 41% was black liquor and 42% was solid wood fuels like bark, sawdust, recycled wood and primary woody 

biomass (referred to as forest chips in Finland).

What wood is being burned for energy in Finland?

Figure 1: Proportion of different solid/woody biomass fuel types consumed in 
Finland’s heat and power plants in 2023. Source: Natural Resources Institute Finland

Woody biomass consumption in heat and power plants in Finland
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scarce raw materials, and Finland’s inadequate 

reporting and monitoring requirements.

Also significant is that the price of energy wood has 

skyrocketed since the Russian invasion of Ukraine and 

the ban on wood imports. Before the invasion, 14 TWh 

of energy was produced with Russian wood imports, 

mostly in the form of woodchip, accounting for 13% of 

the total biomass-based energy generation. Forest and 

energy industries had to source around 10% more 

wood from Finnish forests to account for the shortfall, 

particularly woodchip used in CHP plants. In the past, it 

was less profitable for forest owners to sell their wood 

for energy production, but currently the price of energy 

wood is in some areas as high as or even higher than 

pulpwood. This has caused competition for wood 

between forest industries and a significant increase in 

the distance that mills are sourcing wood from. 

According to the Natural Resources Institute, pulp mills 

and CHP plants are now “at least partially drifting into 

competing for the same tree.”  

shows that this is not true. For example, campaigners 

from the Ei polteta tulevaisuutta (Let’s not Burn the 

Future) campaign visited 16 energy wood terminals in 

2023 and another 15 in 2024, and found large piles of 

industrial roundwood waiting to be turned into 

woodchip and burned. 

Even the Forestry Manager of a large pulp and paper 

company, Stora Enso’s Janne Partanen, was quoted in a 

newspaper saying that at least two million m3 of 

pulpwood and even some saw logs are burned for 

energy every year. Perhaps coincidentally, in 2022 

two million m3 of saw logs, equivalent to around 40,000 

truck loads, disappeared from the national statistics. 

Sawmill operators claimed that pulp mills were to 

blame, and pulp mill operators pointed the finger at 

energy companies. Then in January 2024, the Forestry 

Association of Finland finally acknowledged that two to 

three million m3 of pulpwood is also being burned 

every year for energy. This highlights the fierce 

competition between forest industries for increasingly 

Figure 2: Changes in woody biomass consumption in Finland's energy sector between 2000 and 2023. Source: 

Natural Resources Institute Finland

Changes in woody biomass consumption in heat and power plants in Finland
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equivalent to around 2.4 million m3 of biomass.1 In 

2022, Pohjolan Voima’s five CHP plants produced 1.2 

TWh of electricity and 3.1 TWh of heat, and the 

company burned over two million tonnes of biomass. 

Both companies have refused to provide a breakdown 

of the types of biomass fuels used, so this report 

estimates primary woody biomass consumption for 

each CHP plant based on the limited information that is 

publicly available (see Table 1). 

We estimate the total primary woody biomass usage 

for energy generation associated with UPM mills and 

shareholdings to be around 0.62 million tonnes. This is 

equivalent to almost two million m3 of woodchip, 

accounting for almost a fifth of all of the primary 

woody biomass burned for energy generation in 

Finland each year and more than a quarter of the 

primary woody biomass burned in CHP plants each 

year.

UPM-Kymmene (UPM) has three pulp mills with a total 

capacity of around 2.4 million tonnes per year, as well 

as four paper mills, other industrial sites such as 

sawmills, plywood factories and biorefineries. The 

three pulp mills produce a large proportion of the 

energy they consume by burning black liquor in on-site 

recovery boilers, and they also have CHP plants within 

the mill complexes that mainly burn woody biomass. 

Two of UPM's paper mills also have CHP plants that 

burn woody biomass. Pohjolan Voima, a major energy 

producer in Finland, is the major shareholder in four of 

these five CHP plants, and UPM has a 60% shareholding 

in the company. Pohjolan Voima also operates another 

CHP plant that burns woody biomass that isn’t within a 

pulp mill complex. 

According to UPM’s 2023 Annual Report, the company 

used around 1.65TWh of bark and other woody 

biomass to generate energy in Finland in 2022, 

Finland’s major pulp producers and their use of
primary woody biomass for energy generation

UPM-Kymmene and Pohjolan Voima

UPM's Kaukas pulp mill. Varpu Sairinen
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Plant name 

Kaukaan Voima

Kymin Voima

Rauman Biovoima

Alholmens Kraft

Jämsänkoski CHP

Porin Prosessi-voima 

Pulp mill

Kaukas pulp and 

paper mill

Kymi pulp and paper 

mill

Rauma paper mill

Pietarsaari pulp mill 

Jämsänkoski paper 

mill

NA

Ownership

Pohjolan Voima (54%); 

Lappeenranta Energy (46%)

Pohjolan Voima (76%);  

KSS Energia (24%)

Pohjolan Voima (72%); 

Rauma Energy (28%)

Pohjolan Voima (49.9%); UPM 

(20.23%); Perhonjoki (29.8%)

UPM (100%)

Pohjolan Voima (100%)

Total

Capacity 
(MWe/MWh)

125/262

76/180

65/190

265/245

46/324

65/212

642/1413

Estimated primary woody 
biomass consumption 
(m3/tonnes)

250,000/75,000

250,000/75,000

225,000/68,000

345,000*/150,000

500,000**/150,000

300,000/100,000

1,870,000/618,000

Pohjolan Voima (54%) and Lappeenrannan Energia 

(46%), and uses forest industry by-products such as 

bark and sawdust, primary woody biomass in the form 

of woodchip and peat as fuel. Wood fuels account for 

about 80% of the plant's annual fuel needs, of which 

by-products from the pulp and paper mill account for 

about 50%. Around 20% of the power plant’s feedstock 

is primary woody biomass, equivalent to 250,000 m3 or 

75,000 tonnes of woodchip a year.2

Kaukaan Voima power plant

The Kaukaan Voima CHP plant is located in UPM’s 

Kaukas pulp and paper mill complex, which produces 

700,000 tonnes of pulp a year. The site also includes a 

sawmill and a biofuel refinery. The power plant started 

operating at the end of 2009 and is operated by UPM 

staff. It has an electrical output of 125MW and a 

thermal output of 262MW. Kaukaan Voima is owned by 

Large-diameter energy wood destined for the 

Kaukaan Voima power plant. Ei polteta tulevaisuutta

Table 1: Biomass power stations associated with UPM-Kymmene and Pohjolan Voima. 
* This figure is based on volume of bales rather than woodchip. ** Estimated based on average of other plants.
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Rauman Biovoima power plant 

Rauman Biovoima's CHP biomass plant started 

operating in 2006 and is located in the UPM Rauma 

paper mill. It produces process steam for UPM's 

operations (149MW), district heating for Rauman 

Energia (50MW) and electricity (65MW). Rauman 

Biovoima is owned by Pohjolan Voima Oy (72%) and 

Rauman Energia (28%). The main fuels used by the 

plant are bark, logging residues and recycled wood, 

which account for 90% of the fuel use. Peat, coal and 

oil are used as reserve fuels in winter. According to the 

company, around 600 GWh of energy is generated from 

burning biomass, of which around 30% is primary 

woody biomass.4 This is equivalent to around 225,000 

m3 or 67,500 tonnes.5 

Kymin Voima power plant 

The Kymin Voima CHP plant is located within UPM’s 

Kymi pulp and paper mill complex, and the pulp mill has 

an annual capacity of 870,000 tonnes of pulp.  The 

plant started operating in 2002 and is operated by UPM 

staff. It is owned by Pohjolan Voima (76%) and KSS 

Energia (24%) and produces process steam for the 

UPM’s Kymi mills and district heating for the 

municipality of Kouvola, as well as electricity. The 

thermal output of the power plant is 180MW, and the 

electrical output is 76MW. More than 90% of the power 

plant’s fuels are wood fuels, including bark and 

biosludge from UPM's Kymi pulp mill and primary 

woody biomass. Peat is used as additional fuel to 

ensure operation in exceptional situations and during 

peak load, and gas is used as a backup fuel. When the 

power plant began operations in 2002, UPM-

Kymmene's forestry subsidiary was preparing to deliver 

150-200 GWh of woodchip from forestry operations 

annually, equivalent to up to 250,000 m3 or 75,000 

tonnes of woodchip.3 

Energy wood waiting to be chipped. Ei polteta tulevaisuutta
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mills, and sells excess electricity to the public grid and 

heat to the Pietarsaari district heating network. The 

AK2 plant is unique in that its electrical capacity 

(240MW) is significantly greater than its heat capacity 

(160MW).

AK2 is far less efficient than the other plants described 

in this case study since it needs to dump large amounts 

of heat to meet its high electrical capacity. Even when 

the power station is exporting a maximum amount of 

heat to UPM’s mill and the municipal district heating 

network, at full electrical capacity, a third of the 

thermal energy contained in the fuel being burned is 

simply dumped. When AK2 only produces electricity, 

for example in the summer months when AK1 can 

handle heat demand alone, the plant runs as a highly- 

inefficient electricity-only power station, dumping 

almost 60% of the thermal energy it generates. If the 

plant had been designed for maximum efficiency, its 

electrical capacity would be far lower and would only 

operate when heat demand was highest.6

AK2 burns biomass, peat and coal, and the UPM pulp 

mills are the biggest single provider of wood fuels, 

mainly bark. Most of the remaining wood-based fuel 

consists of primary woody biomass, such as logging 

Alhomens Kraft power plant

Alholmens Kraft is a biomass plant within the UPM 

Pietarsaari pulp mill complex, which also has a sawmill 

and produces 800,000 tonnes of pulp each year. It is 

owned by Pohjolan Voima (49,9%), UPM (20,23%) and 

Perhonjoki (29,87%). Given that UPM and Perhonjoki 

are the joint owners of Pohjolan Voima, the two 

companies essentially have a 50:50 stake in Alholmens 

Kraft.

There are two biomass plants on the site, Alholmens 

Kraft 1 (AK1) and Alholmens Kraft 2 (AK2). AK1 started 

production in 1991 and has a thermal output of 85MW 

and an electrical output of 25MW. The plant's fuel is all 

wood-based, mainly bark, wood waste and sludge. It 

was sized according to the by-products produced by the 

adjacent mills. Over the years, the production capacity 

of the UPM mills increased steadily to the point where 

there was too much feedstock for AK1 to fully utilise, 

so planning started for a second power plant.

AK2 started production in 2002 and, at the time, was 

the largest biomass-burning power plant in the world. 

It is currently still the largest biomass CHP plant in the 

world. It produces electricity, steam and heat for UPM’s 

Alholmens Kraft power plant, Pietarsaari pulp mill complex. Jonne Sippola
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(46MW) and the highest thermal capacity (324MW) of 

all of the CHP plants associated with UPM. It produces 

district heat for the local municipality, process steam 

for the neighbouring Genencor International enzyme 

plant and heat and electricity for UPM’s mill. Around 

80% of the fuel used is biomass-based and includes 

primary forest biomass, bark and sludge. There is no 

publicly available information on the quantity of 

primary woody biomass burned by the plant, but UPM 

has confirmed that our estimate of around 500,000 m3 

or 150,000 tonnes "is about in the right scale."8 

Porin Prosessivoima power plant

Porin Prosessivoima is a CHP plant within the Venator 

titnium dioxide factory area in Kaanaa, Pori, and was 

completed at the end of 2008. It is wholly owned by 

Pohjolan Voima and produces process heat for industry 

in the area and district heating to Pori Energia’s district 

heating network. The power plant also generates 

electricity and has a thermal output of 212MW and an 

electrical output of 65MW. The plant burns wood-

based fuels, peat, waste wood, fossil gas and coal, 

including around 100,000 tonnes of primary forest 

biomass per year, equivalent to 300,000m3 of 

woodchip.

residues from the region's forests. The power plant 

burns 800 m3 of fuel per hour at full capacity, and 40-

60% of the fuel is biomass-based. About 10-20% of the 

fuel consumed is peat, and 5-15% is coal, and the plant 

aims to phase out these fuels and replace them with 

more biomass.

Only around half of the fuel consumed by AK2 is by-

products from UPM’s mills, showing that the power 

station was deliberately oversized to maximise the 

amount of electricity it could sell to the public grid. The 

fact that the plant was designed with a much higher 

electrical than thermal output emphasises this point. 

Whilst primary woody biomass accounts for a relatively 

small fraction of the total fuel use, it will likely keep 

increasing as the use of coal and peat is phased out. 

The only publicly available information about the 

amount and type of primary woody biomass burned at 

the power station is that it was originally planned to 

receive around 300,000 bales of forestry residues. This 

is equivalent to around 345,000 m3 or 150,000 tonnes 

of wood.

Jämsänkoski power plant

The Jämsänkoski power plant was originally built by 

Pohjolan Voima, but is now owned by UPM, and is 

located within UPM’s Jämsänkoski paper mill complex. 

The plant has both the lowest electrical capacity 

UPM logging site in an area of old growth forest. Greenpeace
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planer shavings are sold to other industries and power 

stations for energy generation.

According to Metsä Group’s 2023 Annual Report, Metsä 

Forest, the group’s forestry subsidiary, delivered 30.4 

million m3 of wood, and its operations procured 29 

million m³. If the difference between these two figures 

is energy wood, 1.4 million m3 of primary forest 

biomass was delivered to the power sector in 2023.9 

Since 89% of the wood Metsä Group uses comes from 

Finland, it can be assumed that 1.2 million m3 of the 

wood it procured in Finland was energy wood, 

equivalent to around 12% of all primary woody biomass 

used for energy generation in the country in 2023. 

The only information provided on what kind of wood 

was procured for energy purposes is that “Purchases of 

energy wood focused on crown wood,” and in terms of 

the company’s near-term outlook, “In energy wood, the 

demand will focus on crown wood and small trees.” It is 

also interesting to note that the company reduced its 

minimum diameter of harvested pulpwood from six to 

five centimetres in 2023, coinciding with wood 

deliveries decreasing almost 10% compared to 2022. 

Metsä Group is the biggest biomass energy producer of 

Finland's forest sector companies that produce pulp 

and paper. Overall, the group produces almost a fifth of 

Finland’s renewable energy, selling excess heat and 

electricity to district heating systems and the public 

grid. Metsä Group has four pulp mills, five sawmills, one 

paper mill, six cardboard mills and four veneer and 

plywood mills in Finland. 

According to information provided by the company, its 

pulp mills mainly burn black liquor for energy 

generation in recovery boilers and also operate back-up 

bark boilers but do not burn primary forest biomass to 

generate energy. The company does not provide 

disaggregated data on biomass fuel use, it only reports 

figures for total wood fuels consumption, the vast 

majority of which is black liquor. However, primary 

woody biomass is likely to be used in energy generation 

at Metsä’s other industrial sites that don’t produce 

black liquor, such as sawmills and wood-panel factories. 

For example, Metsä Wood has eight engineered wood 

production units in Finland, and 98% of the energy 

used at them is self-produced from burning biomass. 

Excess by-products such as sawdust, woodchip and 

Metsä Group

A Metsä Group logging 

site. Greenpeace
A Metsä Group energy 

wood pile. Varpu Sairinen
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Given that trees as small as five centimetres in 

diameter would usually be harvested as a result of 

forest thinning operations, this highlights how pulp 

mills are increasingly competing with the energy sector 

for raw materials. In the past, these trees would have 

been mainly used for energy generation and not pulp 

production. 

Metsä’s Kemi bioproduct (pulp) mill has also attracted 

controversy and protest. Opened in September 2023, it 

was the biggest pine-based pulp mill in the world and 

the largest investment in the history of the Finnish 

forest industry, partly-financed with a €200 million 

European Investment Bank (EIB) loan. The new mill 

requires 7.6 million m3 of wood per year, which is 2.5 

times more than was used by the old mill on the same 

site. It also produces so much black liquor that it 

generates 2.5 times the electricity it needs for its own 

operations, and electricity sales to the public grid are a 

major economic factor for the mill.  

Many scientists and environmental groups warned 

about the consequences of the Kemi mill’s wood 

demand for the biodiversity of Lapland’s forests, where 

much of the mill’s wood is sourced from, and for 

Finland’s overall climate goals. Extinction Rebellion 

Finland (Elokapina) and the Finnish youth group The 

Finnish Nature Association (Luontoliitto) organised 

several protests during the construction of the mill, and 

blockaded its entrance the day after it opened. 

Kemi bioproduct mill. Elokapina (Extinction Rebellion Finland)

Blockade of the Kemi bioproduct mill entrance. Elokapina
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primary woody biomass for energy, and the company’s 

forestry division is also a major supplier of energy wood 

to power producers. According to its 2023 Annual 

Report, 300,000 m3 of energy wood was harvested 

from its forestry sites across all the countries it 

operates in. If this value is extrapolated to third-party 

forestry lands, the figure rises to 843,000 m3. It is 

therefore likely that, in Finland, the company delivered 

around 312,000 m3 of primary forest biomass to energy 

producers in 2023,10 equivalent to 3% of the total 

primary woody biomass burned for energy. 

Stora Enso also produces wood pellets for the domestic 

heating market, discussed in more detail in the Sweden 

case study and, similar to Metsä Group, recently 

reduced the minimum diameter of its pulpwood to five 

centimetres in response to increaing competition for 

wood.  

Stora Enso has one pulp mill, one paper mill, two 

combined pulp and cardboard mills, two cardboard 

mills and two packaging mills in Finland. The majority of 

the company’s energy is produced by burning biomass, 

but the company does not provide information on the 

types of biomass that are used and has ignored 

requests for information. However, Stora Enso has 

been critical of using wood for energy instead of 

higher-value products. Their former director Annica 

Bresky said in 2022: “We are under huge pressure, and it 

breaks my heart really to see biomass going to energy 

usage or subsidies going to that region because that 

breaks all the cascading principles.” It is therefore likely 

that primary woody biomass is not burned for energy 

at Stora Enso pulp mills in Finland. 

However, the company has a 16% shareholding in 

Pohjolan Voima, one of Finland’s largest users of 

Stora Enso

Stora Enso energy wood waiting to be chipped. Ei polteta tulevaisuutta
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experts. In the last assessment, the total percentage of 

endangered species grew from 10.5% in 2010 to 11.9% 

in 2020, and the number of newly endangered species 

increased by 420. According to the assessment, one in 

every nine species in Finland is now endangered, and 

most of their habitats are dependent on old growth 

forests. Despite this, only 6% of Finnish forests are 

protected and disputes over the logging of primary and 

old growth forests between the forest industry and 

environmental groups are constant. 

Logging also affects community livelihoods and access 

to non-timber forest products, such as berry and 

mushroom picking, recreation, tourism and reindeer 

herding. Especially in Lapland, indigenous Saami 

reindeer herders and forest owners have come into 

conflict on many occasions, since logging destroys 

traditional grazing grounds. 

In 2022, research by the Finnish Natural Resource 

Institute shook the nation by showing that the land-use 

sector, which includes the forest sector and has been 

Although much of the wood may not be fit for use by 

forest industries, the living and dead trees that are 

being burned for energy are important for biodiversity. 

The Finnish Environment Institute found that the 

volume of dead and decaying wood is reduced by more 

than two thirds during logging operations, mainly to be 

used as energy wood, and point out that “Cutting down 

old hardwoods and decaying wood, which are essential 

for endangered and declining forest species, for energy, 

is a very harmful activity in terms of the diversity of 

forest ecology.”

Although logging doesn’t generally take place 

specifically for energy generation in Finland, some old 

growth forests have been logged for energy purposes. 

This was the case for example in Inari and Salla in 

Lapland, and in Kuusamo in North Eastern Finland, 

where pristine old growth forests more than 300 years 

old were burned for energy.

An assessment of endangered species is carried out 

every ten years by 180 of Finland's foremost species 

The impacts of biomass-burning in Finland

According to the Finnish Environment Institute, more roundwood is burned in Finland each year than is left standing in 

privately-owned forests (private forests account for around 60% of the total forest area in Finland) after they are clear-

cut in order to maintain a minimal level of diversity. 

Logged old growth forests and reindeer grazing grounds in Salla. 

Matti Liimatainen/Greenpeace
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sector… When you move the focus there, the effect is 

clearly visible. Forest carbon sinks have shrunk year by 

year. The decrease seems to have started around 2010, 

i.e. at the same time as Finland's fossil emissions started 

to be reduced.” 

the foundation of Finnish climate policy, had become a 

source of emissions for the first time ever as a result of 

reduced tree growth and excessive logging. The news 

didn’t come as a surprise to the scientific community, 

but politicians were shocked—how was it possible that 

the vast Finnish forests were not able to hold the 

carbon they used to, when industry still claimed that 

Finnish forests had more wood growing in them than 

ever before? In January 2025 the Finnish Natural 

Resources Institute came with even more worrying 

news; according to the newest greenhouse gas 

inventory the land-use sector had been an emission 

source already since 2018 and even the forests had 

turned from carbon sinks to carbon emitters in 2021. 

Journalist Piia Elonen explained how moving away from 

burning fossil fuels to burning biomass for energy was 

one of the main reasons for the change. In 2021, 

burning biomass for energy was responsible for 

between 42 and 45 million tonnes of CO2 emissions, 

which was almost equivalent to the entire country’s 

greenhouse gas inventory for that year, which was 48 

million tonnes. Elonen described how “The emissions 

caused by burning wood do not show up in the statistics 

when carbon dioxide rises into the sky, because humans 

have agreed that at this stage it is emission-free. Instead, 

emissions are generated when the wood is taken out of 

the forest.” Therefore, “they do appear on the other side 

of greenhouse gas inventories, i.e. in the land use 

Finland's declining forest carbon sink

Figure 3: Changes in Finland’s forest carbon sink 2009-
2021. Sink is expressed in negative values, i.e. the 
closer the number is to zero, the less CO2 was fixed by 
forest ecosystems in that year. Source: Finland’s 

National Inventory Report of greenhouse gases 

emissions submitted to the UNFCCC in 2023.

Wood from the logged old growth forests at Inari 

waiting to be chipped. Ei polteta tulevaisuutta
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CHP plant operators received €106 million in 2022 

through the tax break system, a figure due to decline to 

€56 million in 2024. Limited direct subsidies are also 

given towards renewable energy generation, and in 

2023, €3.5 million was awarded for biomass burning.

The state also supports private landowners to manage 

their forests via the so-called Metka subsidies 

(previously known as the Kemera subsidies), most of 

which is  allocated for thinning young forests, where 

the wood is usually used for energy generation. In 

2022, 65% of the total budget (€30 million) was 

granted for thinning forests, and 47% of that 

(€14 million) was paid to landowners specifically for 

extracting energy wood though forest thinning.

Marin’s plan to get Finland to carbon neutrality by 2035 

relied largely on the land-sector carbon sink, which 

proved to be a failure when in 2022 it was shown to 

have become a source of emissions rather than a sink. 

Marin’s government also continued lobbying the EU to 

oppose proposals to renew the  biomass sustainability 

criteria in the EU’s Renewable Energy Directive, and 

published a letter demanding that bioenergy should 

still be regarded as emissions free at the point of 

combustion. 

The Finnish renewable energy subsidy system is based 

on tax breaks, and the tax exemption for wood-based 

fuels costs the Finnish state €480 million a year. 

State-level subsidy and support for 
burning primary woody biomass

Former Prime Minister Sanna Marin’s “Climate Government” led by the Social Democratic Party from 2019-2023 

introduced a climate and energy strategy that aimed to almost double the use of primary woody biomass to 

16–17 million m3 per year. According to the Finnish Association for Nature Conservation, the constantly rising logging 

levels and the strong dependency on forest energy were in conflict with the environmental goals of the government 

programme, the new climate law and international commitments.

Clearcut and burned old growth forest. Jani Sipilä/Greenpeace
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Conclusions

Primary woody biomass is the fastest growing source of biomass energy in Finland, and now accounts for almost half of 

all of the woody biomass burned for energy generation each year. The demand for energy wood sourced directly from 

forestry operations is leading to numerous impacts on biodiversity and the health of forest ecosystems, and excessive 

logging has also resulted in Finland’s land-sector becoming a source of emissions rather than a sink.

energy generation at these mills. However, their 

forestry subsidiaries do procure large quantities of 

energy wood directly from forestry operations for 

other users, accounting for some 15% of the primary 

woody biomass burned in Finland each year. 

Put together, pulp-producing companies in Finland 

procure or burn some 3.4 million m3 of primary forest 

biomass for energy generation each year,11 equivalent 

to around a third (31%) of the primary woody biomass 

burned as fuel in heat and power plants in the country, 

and a fifth of all of the primary woody biomass burned. 

This contribution is likely to increase in years to come as 

Finland’s energy system continues to move away from 

burning coal and peat, and due to the lasting impacts 

of a ban on Russian wood imports.

The continued and growing dependance on burning 

biomass for energy generation in Finland is hampering 

efforts towards a truly green and sustainable energy 

revolution. It is time to face up to what the scientific 

community and civil society have been warning all 

along: that there is not enough wood to replace all of 

the uses of fossil fuels, and that healthy forests are our 

most valuable tool in fighting climate change and 

biodiversity loss.

Over a quarter of the primary forest biomass burned by 

CHP plants in Finland can be attributed directly or 

indirectly to Finland’s largest pulp producer, UPM, and 

this proportion is likely to increase as peat and coal are 

phased-out as feedstocks for its CHP plants. The CHP 

plants associated with UPM have been over-sized such 

that they require more fuel than forest industries can 

provide in by-products such as bark, and therefore 

require additional fuel inputs such as primary woody 

biomass and peat. They have been oversized 

predominantly to sell heat to municipal district heating 

networks, and in some cases also to sell electricity to 

the public grid.   

Alholmens Kraft, the largest biomass CHP plant in the 

world, has been designed to produce large amounts of 

electricity for export to the public grid, which requires a 

far greater fuel input than nearby mills can provide in 

by-products. It is likely to burn more primary woody 

biomass than any other CHP plant in Finland by weight, 

and this is likely to grow as the amount of peat and coal 

burned each year is progressively reduced.  

Although two of Finland’s big three pulp producers, 

Metsä Group and Stora Enso, burn large quantities of 

black liquor to produce energy for their pulp mills, it is 

unlikely that they also burn primary woody biomass for 

Old aspen trees in an energy wood pile. Ei polteta tulevaisuutta
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1. Assuming an average energy density of 0.7 MWh/m3, given that Finnish softwood bark has a bulk energy density of 0.6 MWh/m3 

and woodchip has a bulk energy density of 0.8 MWh/m3 (http://www.woodenergy.ie/woodasafuel/

listandvaluesofwoodfuelparameters-part1/.)

2. Assuming that one m3 of woodchip is equivalent to 0.3 tonnes (http://www.woodenergy.ie/woodasafuel/

listandvaluesofwoodfuelparameters-part1/)

3. Assuming a bulk energy density of woodchip of 0.8 MWh/m3.

4. Information provided by email on 20th March 2024.

5. Assuming the energy density of woodchip is 0.8 MWh/m3, and that one m3 of woodchip weighs 0.3 tonnes.

6. At maximum overall efficiency AK2’s output is 205MWe + (100 + 60)MWt = 365MW. Heat dumped = 550 - 365 = 185 MW. When 

AK2 runs as electricity-only, the output is 240MWe. Heat dumped is 550 - 240 = 310MW. Source for figures: 

https://www.modernpowersystems.com/features/featurealholmens-the-world-s-largest-biofuelled-plant-part-1/.

7. The average bale size is three metres long with a diameter of 0.7 m, equivalent to 1.15 m3, with an average weight of 0.5 

tonnes.

8. Information received via email on 8th September 2024. Scale refers specifically to woodchip with a moisture content of 40-60%.

9. This assumption has been made based on the fact that other companies cite energy wood figures in their annual reports. Metsä 

Group did not reply to email correspondence on this issue.

10. Stora Enso harvested “10.5 million m3 (forest cubic metres)” from owned and leased forests in 2023, and delivered 10.2 million 

m3 to its mills. 0.3 million m3 (3%) was therefore energy wood. Total deliveries to all mills were 28.1 million m3, excluding energy 

wood. If energy wood is harvested at the same proportion, then all energy wood is equivalent to 843,000 m3. Finland represents 

37% of total wood use, equivalent to 312,000 m3 of energy wood.

11. Assuming that Metsä Group and Stora Enso don’t supply CHP plants associated with UPM with energy wood.

Notes
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