Evaluation of Improved Cooking Stove Project 

in Salacat, Peru 2006.

Project goals

The project’s vision was to train 35 families in the construction and maintenance of improved cooking stoves for their homes, along with training in other basic health issues in the home. In the rural communities the majority of the time families spend in their homes is spent in the kitchen; therefore, this project was undertaken in order to improve the living conditions in the kitchen, which would then have a far reaching impact on the general health of the families and the community. 
History
The leading causes of death in children under the age of five in Peru are diarrhea and pulmonary diseases, both of which are correlated with poor hygiene in the kitchen. The reality in rural Peruvian communities is that many of the diseases that families are plagued by are not only preventable but caused by their poor living habits. Furthermore, these families suffer not from their own negligence but from a lack of awareness of even basic preventative health issues.

The majority of families living in rural villages in Peru cook over open fires on the floor of their enclosed kitchens. This leads to increased risk of disease and injury. The kitchens become filled with smoke which when inhaled on a regular basis leads to the irritation of respiratory system and therefore a higher risk of respiratory tract infections in all members of the family, but especially the mothers and young children strapped to their backs. The high exposure to smoke also irritates the eyes, which is a major complaint of the women in these rural communities. Also, because the fires are on the floor there is a high risk of injury due to burns, less hygienic cooking conditions, and increased strain on the back due to the posture assumed in order to tend the fire. Furthermore, due to the nature of cooking over an open flame, much of the heat of the fire is lost and families are forced to spend significant amounts of time in the collection of fire wood for cooking, which has an impact on their local environment due to deforestation. Finally, lack of awareness of proper hygienic practices for food preparation leads to the spread of diarrheal diseases.
Intervention

Knowing that the families who received the improved cooking stoves would take more pride in the kitchens, and better maintain them if they had personally invested in their construction, the 35 families were required to attend three training sessions prior to the construction of their stove, they had to provide the labor necessary for the construction of the stove, and they had to provide the local materials used in the construction of the stove. In this way the families were engaged on every step in the construction of the kitchens and would therefore have a better understanding of their design and maintenance, and would be able to build another improved kitchen for other members of the community not participating with the initial 35. All 35 families were initially interviewed to ensure that they had realistic expectations of the project, that they would follow through with the entire project, and to survey their kitchens beginning condition along with their knowledge of nutrition and hygiene. The three required training events covered basic nutrition and hygiene, and ensured that the participating families were enthusiastic and committed to the project. A final interview was also performed to record the families’ experience in the project, obtain their opinion of the improved cooking stoves, and to observe if they were practicing better nutrition and hygiene after receiving the trainings. Each family that successfully completed their kitchen in the allotted time for the project was awarded a certificate.
The design of the kitchen built was a combination of different published designs found on-line in order to maximize the use of local resources while maintaining a durable structure that was simple enough to be recreated without further technical assistance. Families were encouraged to consider their specific needs and modify details of the design in the creation of their kitchen. The local municipal government and CARE Perú collaborated in covering the costs of materials that were not locally available. Key components of the kitchen’s design were a raised cooking platform, an enclosed channel with humps for the fire, multiple openings for pot location, an ash trap, and a compressed dirt chimney. The materials used were compressed dirt bricks for construction of the platform and the chimney, fired bricks for construction of the fire’s channel, a local clay mixture (used for roofing tiles) for the lining of the fire’s channel and to insulate the sheet metal, a mud and straw mixture used as a mortar to hold the compressed dirt bricks, sheet metal to cover the fire’s channel over which the pots would be laid, rebar for the ash trap and to support the weight of the pots over the fire’s channel, and finally cement to cover the stove to finish it.
The raised platform creates a more hygienic cooking environment by keeping food and preparation higher from the floor where more dirt and microbes are found, especially in households that raise small animals in their kitchens. It also decreases the risk of accidental burns by keeping the fire and hot surfaces away from the reach of children. The enclosed channel for the fire leads to a more efficient use of the heat which in turn leads to faster cooking times and less consumption of fire wood. The humps in the fire’s channel direct the heat of the flames toward the second and third pots to further increase efficiency. Families were given a choice of two or three pot kitchens either of which allowed them to cook more than one pot on a single flame. This allows for decreased cooking time, a more efficient use of the fire’s heat, and decreased consumption of fire wood. The ash trap allowed for the easy collection of ash for other uses, and provided better air flow for the fire, again increasing efficiency. Finally, the chimney allowed for the removal of smoke from the kitchen environment. The chimney was built for compressed dirt bricks in order to build a wider chimney for improved air flow and because though it was more work in the construction it would require much less maintenance and would last longer that the sheet metal chimneys seen in other designs. The longer life of the chimney was important to the families because they did not have the income to buy replacement sheet metal. The fire’s channel was built using bricks and the clay mixture because these materials are more resistant to the heat of the flames and so grant the kitchen a longer life. Also the brick and clay mixture absorb less heat from the fire which increases efficiency. 
Results


Of the 35 families who entered into the project 31 attended the three required training events and received their materials for the improved cooking stoves. 26 of the families who received their material built their kitchen within two months. The reported average consumption of firewood was decreased by 46%. All families increased their knowledge and practice of basic nutrition and hygiene (see table below for details). 97% of the families who participated believed they could build another improved kitchen on their own. 100% of the families believed their kitchen was more hygienic as a result of having built their improved cooking stove and 85% showed a desire to continue improving their kitchen environment. 100% of the women interviewed reported improved condition of their eyes due to less irritation from smoke, 73% of the families reported coughing less and being less susceptible to colds and the flu. 55% of the women reported less back pain after using their improved cooking stove, and 69% of the families believed that the overall health of the family had improved since the construction of the improved kitchen. 
	Knowledge of Basic Nutrition and Hygiene

	
	Before
	After

	% of families who knew they should wash their hands before eating.
	86%
	74%*

	% of families who knew they should wash their hands before cooking.
	58%
	87%

	% of families who knew they should wash their hands after going to the bath room.
	89%
	97%

	% of families who knew they should wash their hands after handling animals.
	33%
	55%

	% of families who knew they should wash their hands with soap and water.
	94%
	100%

	% of families who knew they could substitute ash for soap if no soap is available.
	28%
	100%

	% of families who knew the food groups by name.
	14%
	61%

	% of families who knew the food groups and could give examples of each group.
	11%
	61%

	% of families who could give an example of a balanced meal.
	64%
	100%


*This score most likely fell due to the fact that participating families considered this answer implied in their interviews and so did no verbally mention it when interrogated, observation of their habits showed that they did in fact practice hand washing before meals.
Conclusions


As a whole the project was a great success. 84% of the improved cooking stoves were completed on schedule and 97% of the families who participated felt confident that they could build another improved stove. In addition to the families who participated, three local youth who showed interest in the project helped in the construction of the improved stoves and were eventually trained as “Master builders” of the stoves. Furthermore the community, appreciating the beneficial effects of the improved stoves, elected to use the surplus materials from the families who dropped out to build three improved community stoves- one for their elementary school, one for their high school, and one for a local church. The entire community became interested in improved cooking stoves and so the possibility for future projects is great. However, perhaps most impressive, due to the inclusion of the families on every step of the project, and the use of certificates and public recognition of responsible participation, the sense of self-esteem and efficacy of the participating families was notably increased. Visits to participating families’ homes before and after the project showed that the secondary goals of improved knowledge of nutrition and hygiene were also attained. Improved eating and hand washing habits were observed and the learning aids distributed at the trainings were hung on the walls with pride.
Recommendations
The use of local materials and knowledge while giving families flexibility and room for creativity along with the required investment of time and energy rather than money were highly effective aspects of this project. These features promoted an empowerment of the participants and an increased sense of ownership. The required participation in training events prior to receipt of materials was very useful in determining which participants were genuinely interested in the health of their families and not just seeking hand outs. Future projects might consider soliciting funds and material after the participants have completed the required training events to avoid the solicitation of surplus materials. Future projects should not try to copy a specific improved cooking stove model but rather work with the community to develop one that will best suite their needs. A visit to the improved cooking stoves after eight months of use showed that the sheet metal was deteriorating. Because the sheet metal was one of the more difficult supplies to acquire, it is suggested that for a longer life of the stove a model that does not require the sheet metal be explored.
