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Background 
Residential heating with wood, coke, and coal in small stoves
and boilers is a significant pollution source in many countries.

The smoke contains same toxic particles and carcinogenic PAHs
as tobacco smoke and increases the risk of cancer, blood clots,
cardiovascular diseases, lung diseases, etc.

Thereby the pollution contributes to mortality and morbidity -
and imposes an expensive health burden on society. However,
this expensive burden may make the requirement to equip and
operate new residential stoves and boilers with an electrostatic
precipitator a positive investment for society.

Purpose
The main purpose of this study was to perform a cost-benefit
screening of the following scenario: the ongoing revision of the
EU Ecodesign regulations for wood stoves and boilers leads to
an outcome where electrostatic precipitators (or similar tech)
will be mandatory for new appliances. Furthermore, climate
pollution and externalities (health costs) of air pollution were
calculated per Gigajoule (GJ) of house heating for an existing
Ecodesign wood stove (with and without precipitator) and
compared to the use of a heat pump.

Methods
Model calculations were conducted for densely populated
urban areas, smaller towns, and rural areas, as the latter
typically have more intense use of biomass than the former, in
Denmark and Slovakia, two EU countries that have same size
but quite different per-capita average income to illustrate the
consequences in both wealthier and less wealthy countries in
the EU. Costs of precipitators in case of mass production were
estimated to be 1,000 euro. Specific fuel use and health
externalities for densely populated urban areas, smaller towns,
and rural areas in Denmark and Slovakia were used. Pollution
health externalities in Denmark and global warming per GJ of
heating for existing Ecodesign wood stoves (with and without
precipitators) - and using heat pumps - were calculated for four
key air pollutants: PM2.5, NOx, NH3, and SO2, and four climate
pollutants: CO2, CH4, N2O, and black carbon (BC).

Results & Discussion
Annual cost of electrostatic precipitators represents only 0.2-
0.5% of the incomes in Denmark and Slovakia. As a result,
making electrostatic precipitators mandatory for new stoves
and boilers would not pose a general financial burden: but
some families may need financial support to buy precipitators.
The benefit to cost ratio of requiring electrostatic precipitators
for residential stoves is 2.7-19.4 and for boilers 3.2-74.6 thus
making it a beneficial – and in many cases a very beneficial –
investment for society if new Ecodesign regulations mandate
the use of electrostatic precipitators for solid fuel appliances .
Even though externalities are highest per kg PM2.5 in densely
populated urban areas, the benefits to cost ratios are highest
for stoves in rural areas because of significantly higher fuel use
per stove (more pollution per stove) and because PM2.5 spread
far from the source thereby causing regional exposure.
The general health costs of air pollution from a new wood
stove meeting current Ecodesign regulations in Denmark are
approximately 180 times higher per GJ of household heating
than those from even a coal-powered electric heat pump.
Even if electrostatic precipitators are made mandatory in the
Ecodesign regulation, new wood stoves would still result in
about 70 times higher health costs per GJ of heating compared
to a coal-powered heat pump.
Hence, much better insulated homes in combination with heat
pumps (residential and large central) is both the cheapest and
most efficient way to clean heating for society.
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