
1 
 

 
 

Humanitarian Environment Network 

        

 

Ecological cookers 

 

Network meeting: June 2017 

 

 

Introduction 

 

Humanitarian crises can have a significant impact on natural resources, notably on forestry resources. 

Traditional stoves, known as “3-stone stoves” are still widely used in developing countries and in 

humanitarian contexts. However, they have a number of negative impacts on users, programs and the 

environment. It is estimated that only about 10% of the wood that is burned in 3-stone stoves contributes 

to the cooking, while the rest is lost in the form of smoke and heat.  

 

The NGO Bolivia Inti Sud Soleil (BISS) (http://boliviainti-sudsoleil.org/) has been running clean cooking 

projects for people affected by fuel poverty in Africa, Latin America and France for 17 years. BISS 

promotes various ecological cooking techniques: efficient wood-burning stoves, solar cookers and 

thermal cookers, both in France and abroad. BISS provides humanitarian and development NGOs with 

technical expertise at different stages of the project cycle ( http://boliviainti-

sudsoleil.org/IMG/pdf/Expertise_BISS.pdf)  

 

Using ecological stoves in humanitarian contexts, and particularly in refugee camps, has several 

advantages: 

 

• Environmental: by reducing greenhouse gas emissions and limiting deforestation and soil 

degradation. 

• Economic: by reducing the amount spent on wood which can be very expensive. 

• Health: by reducing the amount of smoke that causes respiratory diseases (4 million deaths per 

year globally according to the WHO). 

• Protection and emancipation of women: women and girls are often assaulted when they go to 

collect wood. In addition, ecological cookers allow women to save precious time.  

• The quality of programmes: introducing ecological cookers into humanitarian programmes 

increases their sustainability, and therefore their quality.  

 

 

1. Examples of ecological cookers 

  

COMBINED ECOLOGICAL COOKERS 

 

Solar and ecological cookers complement each other perfectly or can also be used to complement 

cookers that work with fossil fuels. When different types of cookers are used together, this is known as 

http://boliviainti-sudsoleil.org/
http://boliviainti-sudsoleil.org/IMG/pdf/Expertise_BISS.pdf)
http://boliviainti-sudsoleil.org/IMG/pdf/Expertise_BISS.pdf)
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combined cooking: wood-solar, gas-solar, etc. Introducing an ecological cooker is a first step towards 

energy efficiency and independence.  

 

Solar cookers: Solar cookers work using only solar energy. If they are used in a humanitarian program, it 

is necessary to engage in awareness-raising activities and provide users with support. Using them has 

numerous advantages, but, as is the case whenever people are asked to change the way they do things, 

their introduction requires time.  

 

There are a number of different kinds of solar cookers. A selection of these are presented below.  

 

 

“Cookit” solar cooker 

 

Introduced by the NGO, Tchad Solaire, this cooker has been used by more than 80 000 people in the 

camps in the Iriba region in Eastern Chad (Touloum and Iridimi camps).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Main characteristics 

Principle: the rays of the sun are reflected onto a mat surface, the temperature rises and is maintained by 

the plastic covering.   

Lifespan: 6 months to 1 year 

Cost: 10 € 

Materials: cardboard reflector covered with aluminum + a heat-proof plastic bag to enclose the pot 

(essential) 

Performance : 90° - 100° C 

Conditions for use: blue sky (no clouds, no dust), ambient temperature >30° C 

Construction: very easy to make, can be made locally if the materials are available, no specific skills needed. 

 

Advantages Disadvantages 

- The cheapest solar cooker (8 -10 €) 

- Easy to store and transport 

- Possible to assemble locally via income 

generating activities 

- The plastic bag which covers the pot and which 

needs to be changed every 2 weeks has to be 

imported. 

- Lifespan: approx. 6 months to 1 year 

- Cooking time (3 to 4 hours) 

- The pot cannot be opened during the cooking. 

- The top temperature is 90-100° C. 

- It cannot be used if the sky is hazy, cloudy or if 

there is a lot of dust in the air. 

- On its own, it does not completely remove the 
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need for wood. Depending on the weather, 

another type of cooker is needed. 

- Needs to be adjusted during the cooking to 

follow the trajectory of the sun in the sky.     

 

“Hotpot” solar cooker 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BISS ran a programme with this cooker, involving testing, training and dissemination, in the Farchana 

area (Eastern Chad).  

 

Main characteristics 

Principle: the sun’s rays are reflected onto a mat surface, the temperature rises and is conserved by 

the glass container. 

Lifespan: > 5 years 

Cost: 100 € 

Materials: set of anodized aluminum reflectors, a glass bowl with a lid, and a black metal recipient.   

Performance: 120 - 130° C 

Conditions for use: blue sky (no clouds, no dust), ambient temperature >25°C 

Construction: imported product (Mexico), specific skills required to make it locally. 

 

Advantages Disadvantages 

- More robust than the Cookit, able to 

resist difficult climatic conditions. 

- Robust materials 

- Lifespan > 5 years 

- Can heat up to 130°C . 

- The Hotpot is foldable, is easy to store 

and is easy to transport. 

- Can only be used with a Pyrex bowl and 

lid (needs to be supplied as a kit), and an 

adapted black metallic pot. 

- Difficult to find the materials locally 

- Relatively expensive 

 

Haines Solar Cooker 
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BISS tested this new cooker in Gaga camp (Eastern Chad). 

 

Main characteristics 

Principle: the rays of the sun are reflected onto a mat surface, and the rise in temperature is 

increased by the polycarbonate sleeve. 

Lifespan: > 5 years; 

Cost: 25 € 

Materials: polyester reflector, polycarbonate sleeve and lid. 

Performance: 120 - 130°C, rapid temperature increase 

Conditions for use: blue sky (no clouds, no dust), ambient temperature >25°C 

Construction: simple to make, can be made locally if materials available, no specific skills needed 

 

Advantages Disadvantages 

- Can be adapted to all types of recipient 

- Rapid temperature increase (1 hour to 

boil 1 liter of water) 

- Light to transport, not cumbersome 

- Lifespan > 5 years 

- Can be made in situ 

- Inexpensive 

- Imported materials 

- The transparent surfaces can be 

scratched, which alters the functioning of 

the cooker (the reflection of the rays of 

the sun can be less effective) 

 

Box solar cookers or ovens 

 

The greenhouse effect solar cooker 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Description: 

An insulated wooden box, with internal walls covered in aluminum, with a black metal square at the 

bottom, and a glass top to produce the greenhouse effect.  

BISS has distributed 20 000 of these cookers in Andean countries. 

 

Main characteristics 

Principle: greenhouse effect, transforming UV into infra-red rays 

Lifespan: > 10 years 

Cost : 40 - 60 € 

Materials: wood, glass or Plexiglas window, anodized aluminum, insulation 

Performance: 120-150°C 

Conditions for use: blue sky, thermal inertia due to the insulation [thermos effect which can cope 

with a cloudy period (20 mins) and conserves heat (evening meal)]  

© BISS 
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Construction: can be made locally if the materials are available, precision required to make a box 

that insulates. It can be adapted to the size of pots used and is easy to dismantle.  

 

Advantages Disadvantages 

- Works even if there is a cloudy period, it may 

just need to be reoriented (depending on the 

ingredients being cooked).  

- Can go up to 170°C  

- Dishes can be left to cook without watching over 

them as the ingredients do not burn. 

- Relatively fast cooking time: 1 ½ to 2 hours  

- Relatively simple to build using materials that 

are available everywhere: wood, plywood, 

household aluminum, glass and sheep’s wool or 

cotton for insulation.  

- Robust, long lifespan, easy to repair. 

 

 

- Precision is needed when it is being built 

to obtain the necessary quality of 

insulation of the box. 

- Relatively cumbersome 

- Needs to be sheltered from rain and 

protected from termites. 

- No grilled food 

More information:  

http://boliviainti-sudsoleil.org/IMG/pdf/Cuiseur_solaire_boite.pdf 

 

 

Solar concentrator parabolic cooker 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Description: 

The sun’s rays are reflected by a mirrored dish (anodized aluminum) and focused on the stove where a 

black pot is positioned. The pot heats very quickly and allows all kinds of cooking, including frying at 

200 degrees. To maintain optimal effectiveness it is preferable to adjust the orientation of the dish every 

30 minutes. 

 

Main characteristics 

Principle: heat is concentrated at a focal point 

Lifespan: > 10 years 

Cost: 150 € 

Materials: anodized aluminum reflector 

Performance: 250°C, grilling possible, (a dish that is 1.4m in diameter produces heat that is similar to 

a gas or electric hob) 

Conditions for use: blue sky, even if it is hazy, no thermal inertia (cloudy period = drop in 

temperature) ;  

http://boliviainti-sudsoleil.org/IMG/pdf/Cuiseur_solaire_boite.pdf
http://boliviainti-sudsoleil.org/IMG/pdf/Cuiseur_solaire_boite.pdf
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Construction: imported materials, local construction possible but requires precision and specific skills  

Warning: Risk of glare 

 

Advantages Disadvantages 

- Power of a gas or electric hob if it is a 

large diameter (140 cm)  

- Fast cooking (30 minutes), 1 liter of water 

boils in about 10 minutes 

- Allows all kinds of cooking, including 

frying 

 

 

- Imported materials 

- Expensive 

- Cumbersome (difficult to transport and 

store) – foldable models exist 

- Problem of stability in windy conditions 

- Needs to be watched over so that 

ingredients do not burn 

 

More information: http://boliviainti-sudsoleil.org/IMG/pdf/Cuiseur_solaire_parabole-2.pdf 

 

 

Advice for solar cooking: 

 

- Limit the quantity of water to reduce cooking time (water requires more energy than any other 

ingredient). 

- Cut up the ingredients for faster cooking. 

- Reduce the amount that needs to be cooked (use 2 recipients rather than one). 

- The cookers are placed in the sun but the ingredients can be prepared in the shade  

- For panel and box cookers, it is not necessary to stir the food (the heat is evenly distributed and 

the food does not burn). 

- When you are familiar with your cooker and the sun’s path, it can be positioned, along with the 

dishes and recipients, and can be left to cook in your absence.  

 

 

 

 

ENERGY-SAVING COOKERS 

 

Rocket stove firewood saving cooker 
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Description: 

Rocket stoves use 50 – 80% less wood than traditional stoves (known as 3-stone cookers). These are easy 

to include in humanitarian programs as they do not require major changes in practices (such as solar 

cookers, for example). They can be introduced first, before solar cookers. The combustion chamber is 

insulated, there is improved draw and more effective combustion which results in the optimal transfer 

of heat to the recipient to be heated. BISS has distributed 15 000 of these cookers in West Africa. 

 

Main characteristics 

Principle: draw, insulated stove and complete combustion (ignition of unburned gases) 

Lifespan: > 3 years 

Cost : 10 - 20 € depending on the materials 

Materials: metal, clay, insulation 

Performance: 700°C, 60 - 70 % less wood compared to a “3-stone cooker” 

Conditions for use: shelter from rain, few changes in cooking practices 

Construction: can be made locally 

 
Advantages Disadvantages 

- Locally available materials 

- Simple to make for blacksmiths and 

metalworkers,   

- Optimal combustion and heat transfer 

- Easier to adopt than solar cookers 

- Mobile stove that can be transported 

- Lifespan of 2 - 3 years 

- Not cumbersome, not fragile 

- Does not require a lot of maintenance 

- Size can be adapted to different pots 

- The optimized combustion removes 75% 

of smoke (unburned gas)  

- Still requires wood 

- Iron models should not be left in the rain 

(this is not the case for stainless steel 

models, but these are more expensive)  

 

For more information about Rocket Stoves: 

http://www.boliviainti-sudsoleil.org/IMG/pdf/CBE-2.pdf 

 

Heat-retained cooking with a “thermal cooker” or a “hay box” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Description: 

This cooker allows the cooking of the dish to be completed in a covered pot and to keep a dish hot for 

several hours. It is made up of an insulated cardboard or wooden box, or even a basket of woven grasses 
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with an inner wall covered in reflective film (a sheet of aluminum). The insulation can be wool, 

polystyrene, paper, hemp, etc. The recipient placed inside is covered in fabric in order to fill all the empty 

spaces. This cooker can be combined with a panel solar cooker, a firewood-saving cooker, a box/foldable 

solar cooker, a parabolic cooker, or any other source of energy.     

  

Main characteristics 

Principle: having been pre-cooked using another source of energy, the recipient is place in the heat-

retaining insulated space.  

Lifespan: > 5 years 

Cost : 10 - 15 € 

Materials: any insulating materials (woven stalks, cardboard, earth), aluminum, cotton 

Performance: after cooking for 50% of the usual time, loss of 3 – 5°C per hour. 

Conditions for use : needs to be sheltered from the rain 

Construction: can be built locally if materials are available 

 

Advantages Disadvantages 

- Simple to make and to use 

- Inexpensive 

- The cooking continues or keeps the dish 

hot without needing to be present 

- Produces food that is flavorsome and of 

high nutritional quality 

- Another source of energy is still needed 

to start the cooking 

- Does not allow all kinds of cooking (no 

frying for example) 

- Does not like rain, humidity or insects 

except if it is made of polyethylene. 

 

For more information about thermal cookers: http://boliviainti-sudsoleil.org/IMG/pdf/Cuiseur_thermos-

2.pdf 

 

A few issues to consider when choosing an ecological cooker:  

 

Before introducing new cooking tools, participatory workshops are useful to exchange information to 

help to implement the different steps of the project, from design to adoption. 

 

There are six important steps: 

 

1. Assessing the local context 

 

• Knowing the context: climate, weather, politics, economy, social and cultural characteristics, 

security, local actors and stakeholders, etc. 

• Understanding culinary practices: fuel, dishes, frequency and number of meals, cooking 

equipment and utensils, quantity of food to be cooked, cooking location, seasonality, beliefs, 

who is in charge of the cooking, of buying the ingredients, of collecting fuel, etc.  

• Involving the target population, community leaders and the local authorities increases the 

chances that the project will be successful, sustainable and replicable.  

 

2. Establishing strategies for how the cookers will be built, distributed and appropriated, 

depending on: 

 

• The availability of materials, local resources, know-how and human resources; 

• The amount of funding available, both in the short term and the long term; 

• The most important criteria for the users: functional, easy to use, effective, transportable, 

aesthetic, clean, economical, accessible, durable, etc.  

 

http://boliviainti-sudsoleil.org/IMG/pdf/Cuiseur_thermos-2.pdf
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3. Pilot phase to confirm and validate these strategies 

 

• Consider a pilot phase with the chosen cooker: focus group, cooking tests, testing the quality 

and effectiveness of the cooker; 

• Validate the production, acquisition and dissemination strategies. 

 

4. Local production or acquisition of imported products depending on chosen strategy 

 

 5. Implementation of the dissemination, adoption and training strategy  

• Establish distribution criteria; 

• Awareness-raising, training, accompanying users, helping with changes in practices. 

 

6. Monitoring, evaluation and reporting 

 

 

For more information about ecological cookers, contact Agnès Rizzo (agnes.rizzo@boliviainti.org) 

 

For more information about the Humanitarian Environment Network, contact Samantha Brangeon 

(sbrangeon@urd.org). 
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