
138 REDUCTION OF HARMFUL RELEASES 
FROM HOUSEHOLD HEATING 
AND COOKING WITH OPEN WOOD 
STOVES IN MEXICO
This story provides an example of a government project to reduce emissions 
from open wood stoves, which are commonly used for cooking in Mexico. 
The replacement of this archaic cooking technology by “improved stoves” 
translates into lower releases of both unintentionally produced POPs 
and GHGs.

By Beatriz Cardenas, Director of Experimental Research in 
Atmospheric Pollution, Division of Research and Environmental 
Training, National Institute of Ecology, SEMARNAT (Ministry of 
Environment and Natural Resources), Mexico

More than half of the world’s population uses solid fuels such as wood, 
crop waste or coal to meet their most basic energy needs for cooking, 
lighting, and heating. In most developing countries, these fuels are 
burned in the open or in rudimentary stoves. Because of high indoor 
concentration levels of a variety of pollutants and consequent exposure 
time, women and small children are at higher risk of pneumonia and other 
respiratory infections. Indoor air pollution is responsible for nearly half of 
the 2 million deaths caused every year by acute respiratory infections, 
and the first cause for children mortality worldwide (Bruce et al. 2011).

©
 B

ea
tri

z C
ar

de
na

s

Typical open wood stove
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In Mexico, wood accounts for approximately 30% of the total energy 
supply, and it is primarily used in rural areas for cooking in traditional 
open fires. According to the most recent census, 14.5% of the Mexican 
homes, mostly in rural and semirural areas, use wood as a major fuel 
for heating and cooking. In areas with the lowest human development 
index, nine out of ten homes use wood.

Over the last decades, different programs have been implemented to 
substitute open fires with improved stoves and protect human health by 
reducing indoor air pollutants. Lately, recognizing the need to mitigate 
greenhouse gas emissions through more efficient use of renewable 
fuels, wood stoves implementation programs are now part of CO2 
mitigation strategies and address the need to reduce risks for vulnerable 
populations exposed to wood smoke as well. Improved stoves reduce 
fuel consumption by up to 50% and indoor levels of particulate matter 
and other combustion gases by up to 90% (Bruce et al. 2011, Rehfuess 
et al. 2011).
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Woman cooking tortillas
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In Mexico, carbon mitigation policies are integrated into the Special 
Climate Change Programme to reduce greenhouse gas emissions to 50% 
of their 2000 levels by 2050 and promote adaptation to climate change. 
Among mitigation actions in the forestry sector, the implementation of 
efficient rural stoves is foreseen for the period 2008-2012. This program 
considers the implementation of 600,000 improved wood stoves to 
substitute open fire by 2012, with an expected reduction of 1.6 million 
tons of CO2eq in this period assuming a 50% fuel reduction. Reduced 
emissions of dioxins and furans from this source will also be observed. 
Cardenas et al. 2010 estimate that approximately 30g TEQ were emitted 
due to the use of wood for heating and cooking in Mexico in 2004 
(Cardenas et al. 2010, Maíz y Cárdenas 2010).

According to recent assessments, implementation of improved stoves 
will also reduce emissions of black carbon and produce significant health 
benefits.  Among the strategies for a low-carbon economy in Mexico, a 
total replacement of open fires with improved stoves is considered by 
2030. This strategy could bring a reduction of 9.95 million tons of CO2 eq, 
as well as a reduction of short lived climate forces such as black carbon 
(FAO 2010). Further reductions of emissions of unintentional POPs of 
approximately 30 g ITEQ/year are expected. These reductions may be 
even higher if other technologies, such as liquefied petroleum gas, are 
implemented.
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