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Background 

Biomass is the primary source of energy of the poor in many developing countries. The main 

biomass used is firewood that is felled from either natural or plantation forests. However, the 

environmental impacts of fuelwood consumption are adequately neglected by authorities and 

conservationists. This is probably because fuelwood consumption is of less concern compared to 

other causes of biodiversity loss such as deforestation and habitat conversion. In the rural village 

of Gazi Bay, Kenya, where this study was undertaken, the quantity of wood products harvested for 

cooking is of concern as it is more than the amount harvested for the building. The high demand 

for domestic fuelwood is coupled with the use of traditional stoves of low energy efficiency. The 

consequence of these is high wood fuel consumption; increased indoor air pollution; and high 

pressure on natural mangrove forests that is adjacent to the community. Use of improved cooking 

stoves has the potential to reduce the consumption of biomass energy by 50%, lower emission of 

greenhouse gases (GHG), and also decrease indoor air pollution. This study aimed to assess the 

use of improved stoves as a method of reducing mangrove forest harvesting and kitchen emissions 

during cooking. 

Study approach and methodology 

The study targeted two villages of Gazi bay in the south coast of Kenya. The combined population 

of the villages is about 6000 people majority being artisanal farmers and fishermen. A household 

survey was carried out in 250 households, in order to determine the composition and sources of 

wood products, the cooking appliances used, community health, and levels of education. Some 30 

households were randomly selected and used to determine average daily firewood usage. The 

amount of carbon monoxide (CO) and nitrogen oxide (NO) were also measured in these houses 

using passive diffusion tubes. The particulate pollution at PM2.5 was also measured during 

cooking using a DustTrak aerosol monitor. 

Results 

Some 95% of the community was found to depend on biomass for their cooking energy. Out of 

this, 84% of the population uses the traditional three stones cooking stoves. In each household, 22 

hours per month were used in collecting wood. The CO concentration was 5.9ppm in 24 hours, 

and the average level of PM2.5 during cooking was 10mg/m3. The household survey showed that 

97% of the residents complained of the effects of using firewood which included; eyes problems, 
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running nose, chest pain, headaches, and coughing. This impacts mainly affect the health of 

women and children who participate directly in the cooking.  

Conclusion 

The current population dependent on the biomass for their source of energy especially forests such 

as the mangroves is very high especially in the developing countries such as Kenya. The largest 

number of those that use biomass energy use inefficient stoves which use a high amount of 

firewood and lead to high emissions of greenhouse gases. There is thus a need to introduce 

improved stoves which are more efficient to be able to reach Kenya NDCs emissions reduction 

targets 5.3 MtCO2e by 2030. These stoves not only reduce the amount of emission to the 

atmosphere but also reduces the number of forest trees being cut for energy supply and the number 

of deaths caused by indoor pollution (14,000 Kenyans per year). 
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