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Residential burning in Bulgaria

• Dominant source to outdoor/indoor air pollution with fine 
particles (PM2.5), black carbon (BC), PAHs, VOCs and dioxins.

• Contribute significantly to morbidity, premature mortality 
and to climate change (BC and CO2). 

• Health: https://woodsmokepollution.org/health-effects.html

• Most health damaging heat source – keeps people poor, sick 
and pose very high costs on Bulgaria (and abroad).

• The best new stoves and boilers have lower PM2.5 emissions 
than old devices, but do not solve the pollution problem.

https://woodsmokepollution.org/health-effects.html


Eco wood stoves are wood 
stoves with the Nordic 
Swan ecolabel.

Very weak regulation …

A EcoDesign wood stove under 
optimal conditions in 2022 emits 
750 times more particles than a 
truck from 2014 …

Alternative heat 
sources have much 

lower emissions



A small calculation

• A new wood stove fulfilling the EU EcoDesign regulation 
will (ideally) emit around 5 g PM2.5 pr. kg wood burned.

• The new WHO guideline is expected to be 5 microgram 
PM2.5 per m3 (today it is 10 microgram PM2.5 per m3).

• Burning 1 kg of wood will pollute (at least) 1,000,000 m3

of completely clean air to the air quality guideline ... All 
air covering 10,000 m2 up to 100 m height !

• This is not aligned with the EU zero pollution vision …



High emissions with “no” smoke

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. 



Hungary
Clean air at day … polluted at night

Day: No wood burning Evening: Wood burning

3-4,000: Rather clean air More than 50,000: Very polluted air

Air pollution from wood burning is a huge health problem



Slovakia: 
Indoor air pollution: Old stoves



Slovakia
Indoor air pollution: New stove

Did not open the stove door during combustion !



Hungary
Indoor air pollution: New mass stove

Before: Clean air Best stove management After: Polluted air

Indoor air pollution from wood burning is a huge health problem



Technical solutions

• Better insulation

• Heat pumps

• District heating 

• Gas (no climate solution)

• (New stoves – only reduced PM)

The solutions are ready – and can save huge health costs 
for society - but the solutions are not
profitable/affordable for the poorest part of the 
population. 

Reduction potential
> 90%



What should be done ?

• Strict EU emission limit values for new stoves/boilers.

• Financial instruments to promote: 

- Alternatives to residential burning of wood/coal.

- Replacement of old stoves/boilers.

• Laws to ban burning (Krakow) / promote alternatives.

• More information on health damages from wood smoke.

Else Bulgarian people will remain poor and sick !



More information

Project Clean Heat 
was supported by the 
LIFE program of the 
European Union.  
www.clean-heat.eu

Project leaders:
Deutsche Umwelthilfe
Ecological Council

Direct link to publication: https://rgo.dk/wp-

content/uploads/2020/02/RGO_Pollution-from-residential-burning_UK.pdf

https://rgo.dk/wp-content/uploads/2020/02/RGO_Pollution-from-residential-burning_UK.pdf


Funded by

Our work to limit pollution from residential wood 
burning is funded by:



Questions







Eco wood stoves are wood 
stoves with the Nordic Swan 
ecolabel.

Alternative heat 
sources have much 

lower emissions

Better stoves/boilers … but …


