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Mali: Improved Charcoal Stoves for Urban 
Households
Mali is a Sahelian country with more than half its area covered by the Sahara Desert. About one-third is seriously 
endangered by desertification and only about 15% is favourable for plant production. Forests occupy about 10.8% of 
the land area (13.2 million hectares). Problems of degradation of wooded areas are especially acute in Mali, where 
combating deserti¬fication is a national priority, as are the search for food self sufficiency and combating poverty. 

The situation is aggravated by 80-90 % of Mali’s fuel requirement being met with wood or charcoal. Given the lack of 
efforts with regard to reforestation and sustainable forest management, around 50% of the wood comes from non-
sustainable sources, i.e. the harvest exceeding regrowth. The sourcing areas for wood and charcoal are continuously 
expanding. In addition to environmental issues, traditional cooking methods have a variety of adverse health effects 
as they generate large amounts of fumes in people’s homes due to inefficient combustion. This smoke, inhaled daily 
over years and decades, can lead to serious lung and eye ailments and may even cause birth defects. According to 
WHO, every year almost 40,000 people in Mali die from indoor pollution.

Key Facts:
Location: Mali

Project type: Energy Efficiency - Domestic

Project standard: Gold Standard

Total emission reductions: 72,000 t CO2e p.a.

Project start date: November 2007

Project partner:
E+Carbon Inc

Validator:
TÜV SÜD (DOE)

Verifier: TÜV Nord (DOE)

Sustainable solutions for 
households in Kenya
The project is located in Mali and it is spread across urban and 
peri-urban communities in the greater agglomeration of the capital 
Bamako. The use of charcoal is more efficient than using ¬ firewood 
directly. But, the production of one kilogram of charcoal still requires 
about six kilograms of ¬ re wood. Overall, more than 300,000 
improved cooking stoves will be distributed over the project lifetime 
of ten years. The cooking stoves are being manufactured by a local 
company in Bamako. They’re replacing mainly less efficient charcoal 
stoves or even simple, traditional three-stone fireplaces. The 
improved stoves effectively pay for themselves within a few months. 
Still, it is unlikely that their use would increase in any significant 
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Sustainability Benefits
In addition to reducing greenhouse gas emissions, the project provides valuable benefits to both the environment 
and local communities. It contributes to sustainable development in the following ways

• Improving the living conditions of families by reducing hazardous wood smoke from fires

• Slowing deforestation, which also results in soil erosion, the destruction of natural habitats, and the loss of 
biodiversity which is of utmost importance in an environment of progressing desertification

• By reducing the households’ budget to be spent on fuel by an average of 25%

• Creating employment opportunities for enterprises manufacturing, distributing, retailing, and maintaining the 
stoves

Technology brief – how it works
Most cook stoves combine three main design features for improved fuel efficiency. Firstly, the improved cook stoves 
achieve a higher combustion efficiency. In conventional fireplaces combustion of fuel - and thereby conversion to 
heat - is incomplete. Part of the fuel is effectively lost because it is converted to carbon monoxide and ash. Advanced 
designs utilize the so called smoke-stack effect. Rising hot air induces an updraft within the stove sucking fresh air 
into the stove. The excess supply of oxygen raises combustion temperature which allows for a quicker and cleaner 
burning of fuel. A higher combustion temperature in turn amplifies the updraft in the stove which again raises 
combustion temperature. 

This positive feedback cycle raises combustion temperature until a stable, significantly higher level has been 
achieved. Secondly, better stove insulation boost this effect and improves general heat retention to minimise losses 
of unused heat. Lastly, heat losses are reduced further by optimizing heat transfer between the stove and the pot. 
Stoves burning wood use the well-proven rocket technology, which raises the cooking pot to the hottest point above 
the flame.
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numbers without a subsidisation mechanism. While Mali’s per capita GDP stands above 1000 US-Dollars per year, 
about three quarters of the population actually live on less than one US-Dollar per day. The lack of awareness for 
efficient cooking regimes as well as the deeply entrenched prevailing practice, present additional barriers for a 
large scale switch to more efficient technology. It does therefore not only require subsidized stove sales, but also 
accompanying information campaigns and a durable, high-quality product to convince users in the long run. Carbon 
finance provides the necessary reliable, long-term framework to make these projects a success story.
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