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Region  : Europe 

Country  : Denmark and European Union 

Area of coverage : Regional Level 

Type of approach : Bot policy and technology. 

Target sector  : Residential  

Target pollutants : PM2.5, BC, dioxins, PAHs, VOCs. 

Year of introduction : 2013. 

Participants  : The Danish Government and the European Commission,  

  The Danish Centre for Environmental Research, 

  The Danish Centre for Energy, Environment and Health. 

Implemented by : Danish Centre for Environmental Research, 

  Danish Centre for Energy, Environment and Health. 

Description  : Residential wood burning in European Union (EU) is a significant 

source of particulate matter (PM2.5), black carbon (soot), dioxins, polycyclic aromatic 

hydrocarbons (PAHs), volatile organic compounds (VOCs), and several other air pollutants. 

It accounts about one-third of the total emissions of soot and PM2.5. These emissions 

contribute significantly to premature mortality and morbidity in the EU as well as to Arctic 

warming. The share of emissions from residential wood burning is expected to increase as 

other key emission sources gradually become more efficiently regulated and because 

increasing costs of conventional home heating will continue to stimulate cheap wood 

burning. Danish and Swiss measurements from chimneys show that emissions of PM2.5 may 

increase up to 30 times if a stove isn’t operated properly and up to 250 times if it is misused.  

 
Above figure showed PM2.5 emission levels including condensates (Norwegian standard NS 

3058-2) from boilers and stoves compared to other heat sources.  
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The Danish Centre for Environmental Research has conducted very detailed studies on 

pollution from residential wood burning, and found that it is responsible for about 80 per cent 

of Danish PAH emissions, 70 per cent of PM2.5, 60 per cent of black carbon, 50 per cent of 

dioxin and contributes significantly to emissions of VOCs and CO (ozone precursors). The 

measurements in residential areas in Denmark show that wood burning can increase local 

PM2.5 and PAH concentrations to levels similar to those in rush hour traffic in central 

Copenhagen. If residential wood burning remains practically unregulated, the sector will by 

2025 be responsible for more than 90 per cent of the total Danish PM2.5 emissions. 

The Government of Denmark put forward a proposal to regulate stoves and boilers. The key 

point is to introduce emission standards for new stoves and boilers. The limit values are 

aimed at both sale and resale and must be fulfilled to sell stoves and boilers in Denmark and 

will only come into force if allowed as national standards by the EU.  

Table: Suggested Danish, EU and EEB emission limit values for stoves. All limit values 

include condensates (Norwegian standard NS 3058-2). 

Stoves 2013 2016   

Danish suggestion (in g PM2.5/GJ) 

(original units: g PM / kg wood) 

320 

(5 g PM/kg 

wood) 

250 

(4 g PM/kg wood) 
  

  2015 2017 2019 

Commission suggestion (in g 

PM2.5/GJ ) (original units: 

mg/Nm
3
, 13% O2) 

1,150 

(150 mg/Nm
3
) 

580 

(75 mg/Nm
3
) 

310 

(40 mg/Nm
3
) 

  2015 2018 2020 

EEB suggestion (in g PM2.5 /GJ ) 200 100 50 

  

By replacing old wood stoves with Swan labelled1 stoves and replacing old wood boilers 

with new boilers the pollution from private wood burning can be halved. This would reduce 

the total Danish and EU emission of PM2.5 by 35 and 16 per cent, respectively. And if all 

wood stoves and wood boilers were replaced with wood pellet equivalents the pollution from 

residential wood burning could be shrunk to less than a tenth of present emissions. Total 

Danish and EU emission of PM2.5 would be reduced by about 65 and 30 per cent, 

respectively, and other key pollutants would also be reduced significantly. Several flue gas 

cleaning technologies have been tested in Denmark without success. Consequently, the most 

cost-efficient PM reduction measures for this sector are to replace existing wood stoves and 

wood boilers with the best ones on the market, or even better, with pellet stoves and pellet 

boilers or other heating sources. 

Economic incentives (taxes or charges) combined with strict emission limit values are 

efficient instruments to promote replacement (shorten the lifetime) or phasing out of heavily 
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polluting stoves and boilers, thereby promoting the best stoves and boilers and encouraging 

better home insulation, heat pumps or, in cities, gas and district heating. The Danish 

Ecological Council has designed a tax proposal concerning stoves in Denmark. The proposal 

means fairer taxation of heat sources by increasing the fee on the most polluting types. It has 

been estimated that this tax model would reduce the pollution from wood burning by more 

than 50 per cent through the replacement of units, increase Danish tax revenues by €200-300 

million per year and result in annual health gains worth €200-300 million in Denmark and 

almost €1 billion in Europe due to Danish PM reductions. Furthermore, incentives to insulate 

houses would be enhanced, as well as the promotion, sales and development of better stoves. 

In order to further promote the best new stoves and boilers an EU labeling system could be 

introduced. Another option is to introduce low-emission zones prohibiting or restricting 

domestic wood burning in residential areas. 

For more information, please visit: http://www.airclim.org/acidnews/small-chimneys-

%E2%80%93-big-emissions 

http://www.airclim.org/acidnews/small-chimneys-%E2%80%93-big-emissions
http://www.airclim.org/acidnews/small-chimneys-%E2%80%93-big-emissions

