
Pollution from residential heating 
with firewood: Setting the scene!

Kaare Press-Kristensen
Senior advisor on air quality
Green Global Future
kpk@greenglobalfuture.org  
www.greenglobalfuture.org



Wood burning keeps people sick



Wood burning in Europe

•Dominant source to outdoor/indoor air pollution with toxic 
pollutants: Fine particles, black carbon, PAHs, VOCs, CO 
and dioxins.

•Wood smoke contains many of the same carcinogenic and 
health hazardous particles and PAHs as tobacco smoke –
and dioxins in countries close to the sea.

•Wood smoke increases risk of cardiovascular diseases, 
cancer, serious lung diseases, etc.

•Contributes significantly to morbidity, premature mortality 
and to climate change (black carbon, CH4 and CO2). 



Just a little wood burning in Copenhagen …

•15,000 wood stoves in Copenhagen (660,000 citizens) 
emit same amount of toxic particle pollution in one 
winter as all traffic in the city emits within one year!

•Wood burning covers 0.3% of the energy consumption 
in the city but emits 37% of all PM2.5 (fine particles).

•By replacing wood burning with low-cost district 
heating, the emission of fine particles in Copenhagen 
would be reduced more than if all traffic (all cars, 
trucks, etc.) was prohibited permanently …  



A small calculation

•A new wood stove fulfilling the Ecodesign regulation emits 
(during lab testing) around 5 g PM2.5 per kg wood burned.

• The new WHO AQ guideline is 5 microgram PM2.5 per m3.

•Burning 1 kg of wood will pollute (at least) 1,000,000 m3 of 
clean air to the WHO air quality guideline ... All air covering 
10,000 m2 up to a height of 100 m!

• This is not aligned with the EU zero pollution vision … and 
generate high pollution levels in residential areas.



Very weak emission standards
New stoves do not solve the problem … and what about existing?
Huge benefits by switching to district heating and heat pumps!



Risk of very high indoor pollution levels

Some (but not all) wood stoves emit smoke directly inside 
homes and thereby increase indoor air pollution.



New stoves vs. new trucks

Conclusion:
New low-emission stoves cause 
much higher emissions (above 
500.000 part/cm3) than new 
trucks with particulate filters 
(below 1.000 part/cm3). 

Top: Before stove measurements. 

Below: After 1 h measurements. 



Costs of ownership
Electrostatic precipitators for wood stoves

0.2-0.5% of  
incomes in 
DK and SK



Benefits (per GJ of house heating)
Electrostatic precipitators for wood stoves



Cost-Benefit (per GJ of house heating per year)
Electrostatic precipitators for wood stoves

Results 
It is a socially beneficial investment (benefit-to-cost ratio > 1) if the revised Ecodesign 
regulations mandate the use of electrostatic precipitators for stoves.



Health costs in DK per GJ of heating 

Results 
The health costs of air pollution from a new wood stove meeting current Ecodesign 
regulations are approximately 180 times higher per GJ of household heating than 
those from a coal-powered electric heat pump.



Global warming per GJ of house heating 

Results 
A wood stove complying with current Ecodesign regulations causes significantly more 
global warming per GJ of household heating than a heat pump powered by coal-based 
electricity (true even when assuming that CO₂ from wood are entirely carbon neutral). 



Further information 
Cost-Benefit study_Electrostatic precipitators for new wood stoves in the EU

General info on pollution from residential heating 

https://greenglobalfuture.org/wp-content/uploads/2025/06/coolproducts-analysis-of-the-filters-costs-final.pdf
https://greenglobalfuture.org/wp-content/uploads/2025/06/coolproducts-analysis-of-the-filters-costs-final.pdf
https://greenglobalfuture.org/wp-content/uploads/2025/06/coolproducts-analysis-of-the-filters-costs-final.pdf
https://greenglobalfuture.org/residential-heating/


Funded by
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