
Fuel wood and charcoal meet approximately 75% of Ghana’s fuel requirements. 
Approximately 69% of all urban households in Ghana use charcoal. The annual 
per capita consumption is approximately 180 kg; the total annual consumption 
is about 700,000 tonnes.  Accra and Kumasi, the two largest cities in Ghana, ac-
count for 57% of all charcoal consumed in the country. The demand for wood puts 
Ghana’s forests under tremendous pressure and has severe consequences for the 
ecosystem as a whole. Air pollution from cooking with solid fuel is a key risk factor 
in childhood acute lower respiratory infections (for example, pneumonia), as well 
as in many other respiratory, cardiovascular and ocular diseases. In Ghana, expo-
sure to indoor air pollution is responsible for the annual loss of 502,000 disability-
adjusted life-years (DALY). The DALY is a standard metric used by the World Health 
Organization (WHO) to indicate the burden of death and illness due to a speci� c 
risk factor.  The WHO also estimates that exposure to indoor air pollution is respon-
sible for 16,600 deaths per year in Ghana.

Establishing e�  cient technology

The project promotes sales of improved charcoal stoves in urban and rural commu-
nities in Ghana.  The company’s distribution network is expanding to cover major 
towns and market centers in and around the Greater Accra Region, Eastern Region, 
Ashanti Region and Central Region. In total, the project promotes the commerciali-
zation of up to 244,000 cook stoves over a period of nine years. The improved char-
coal cook stoves achieve fuel savings of 35 to 50 percent compared to conventional 
stoves. In addition to saving fuel, the stoves directly reduce household expenditures. 
An average family saves 300 kilograms of charcoal per year. Users also bene� t from 
a much healthier cooking environment since the cleaner burning causes less smoke 
and less carbon monoxide emissions. Currently, ine�  cient and polluting cooking 
processes are deeply entrenched in Ghanaian culture. Using carbon � nance, this 
project aims to break this trend and move large populations away from practices 
resulting in unacceptably high GHG emissions, indoor air pollution which damages 
health and deforestation with its signi� cant environmental impact.

Carbon � nance provides a means to increase the a� ordability of stoves by markedly 
lowering their retail price while introducing quality guarantees and an ongoing mo-
nitoring and evaluation component.
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Key Facts

Project type: 
Energy e�  ciency

Project standard:    
Gold Standard

Total emission reductions:    
65,563 t CO2e p.a.

Project start date: 
August 2007

Project partner:   
E+Carbon

Validator:
TÜV SÜD (DOE)

Verifier:    
TÜV Nord (DOE)



Technology brief – how it works

Most cook stoves combine three main design features for improved fuel 
efficiency. Firstly, the improved cook stoves achieve higher combustion ef-
ficiency. In conventional fireplaces, the combustion of fuel – and thereby 
conversion to heat - is incomplete. Part of the fuel is effectively lost be-
cause it is converted to carbon monoxide and ash. Advanced designs utilize 
the so-called smoke-stack effect. Rising hot air induces an updraft sucking 
fresh air into the stove. The excess supply of oxygen raises combustion tem-
perature, which allows for the 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 increases the combustion temperature until a stable, 
significantly higher level has been achieved. Secondly, better stove insulation boosts this effect and improves general 
heat retention to minimize loss of unused heat. Lastly, heat loss is reduced further by optimizing heat transfer between 
the stove and the pot. The wood stoves use the well-proven rocket technology, which raises the cooking pot to the hot-
test point above the flame. The institutional rocket stoves further increase heat transfer by having the cooking pot rest 
within a skirt.

Sustainability bene� ts

In addition to reducing greenhouse gas emissions, the project provides valu-
able bene� ts 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 smoke 

from � res

• Improving quality of life for women by reducing the amount of � rewood 

needed for cooking, thereby freeing up time for more productive activities 

such as the education of children or economic or agricultural tasks

• Reducing fuel costs

• Slowing deforestation and consequently slowing soil erosion, protecting watersheds and preserving natural 

habitats and biodiversity

• Creating jobs in the production, maintenance and distribution of the improved cook stoves

• Introducing locally manufactured technology with optimized energy e�  ciency which improves technological self-reliance

For more information on other projects 
in our portfolio please visit our website:

www.firstclimate.com
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