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Controlled Cooking Test (CCT) 1 

Prepared by Rob Bailis for the Household Energy and Health Programme, Shell 2 
Foundation 3 

(Not currently included in Shell HEH Stove Performance Protocols) 4 

 5 

The controlled cooking test (CCT) is designed to assess the performance of the improved 6 
stove relative to the common or traditional stoves that the improved model is meant to 7 
replace. Stoves are compared as they perform a standard cooking task that is closer to 8 
the actual cooking that local people do every day. However, the tests are designed in a 9 
way that minimizes the influence of other factors and allows for the test conditions to be 10 
reproduced. 11 

Equipment 12 

The equipment required to conduct a series of CCTs is similar to the equipment required 13 
to perform the WBT. In addition, a sufficient quantity of food will be needed to conduct 14 
all of the tests. This is discussed in more detail below. 15 

• Fuel: A homogeneous mix of air-dried fuel wood should be procured. 16 

Sufficient wood for all of the CCTs should be obtained ahead of time. 17 

Use local input to determine the quantity of fuel required to cook a “standard 18 
meal” on a traditional stove. Assume that each stove will be tested at least 3 19 
times and allow for some margin of error. For example, if local people report that 20 
a standard meal requires ~2.5 kg of fuel wood and three stoves are to be tested, 21 
then the full range of tests will require 22 

 kg               tests  23 
2.5    x 3 stoves   x 3  x 2 24 

meal                        stove 25 

The final factor of two is included to allow for aborted tests and other 26 
contingencies. This is roughly 45 kg of wood. As in the WBT, the fuel may be 27 
divided into pre-weighed bundles to save time during testing. 28 

• Food and water: Testers should be sure they have sufficient food and water for 29 
the entire range of tests. Like fuel, the food should be homogenous so that 30 
variability in food does not bias the results of the test. 31 

• Cooking pot(s): if possible, use the standard pots supplied with the testing kits. If 32 
the standard pots do not fit one or more of the stoves being tested, use the most 33 
appropriate pots and be sure to record the specifications in the Data and 34 
Calculation form. If possible, the same type (size, shape, and material) of pots 35 
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should be used to test each stove. However, unlike the WBT, lids should be used 36 
if local cooks commonly use them. 37 

• Scale: Supplied with testing kit: (at least 6 kg capacity and 1 gram accuracy): (see 38 
note in WBT section). 39 

• Heat resistant pad to protect scale when weighing hot charcoal. 40 

• Wood moisture meter 41 

• Timer. 42 

• Thermometer (this is only for recording ambient temperature – food 43 
temperatures are not recorded in this CCT). 44 

• Small shovel/spatula to remove charcoal from stove for weighing. 45 

• Dust pan for transferring charcoal. 46 

• Metal tray to hold charcoal for weighing. 47 

• Heat resistant gloves. 48 

CCT testing procedure 49 

The CCT described here is meant primarily to compare the performance of an improved 50 
stove to a traditional stove in a standardized cooking 51 
task. The procedure that follows should be applied to 52 
type of stove commonly in use in the community as well 53 
as the model or models of stove being promoted. Three 54 
repetitions of the CCT for each stove that is being 55 
compared are recommended. 56 

1. The first step in conducting the CCT is to consult with 57 
people in the location where the stove or stoves are 58 
going to be introduced in order to choose an 59 
appropriate cooking task. This should be done well 60 
ahead of time, to ensure that sufficient food can be 61 
obtained to conduct all of the necessary tests. 62 

• If the stove is designed for home use, then the 63 
task should be a typical meal consisting of foods 64 
that are regularly eaten in the community. It may include one or more dishes, 65 
though foods requiring complicated preparations should be avoided in the 66 
interest of time. In addition to the type of food, the testers and community 67 
participants must also decide on the precise quantity of food that is best 68 
representative of a typical family’s meal. This is critical to ensure that tests are 69 
uniform. If local measures are used, the testers should convert this into standard 70 
measurements and record these on the Data and Calculations form. The Box 71 
below shows an example of the food used for a CCT in West Africa (from 72 
Baldwin, 1987). 73 

Example of food used in a CCT (adapted 
from Baldwin, 1987, p. 94) 

Dish Ingredient Quantity (g) 

Porridge water 4000 

 Millet flour 1000 

Sauce: oil                    100  

                         meat                    450 

tomatoes  300 

water                2500 

onions                  70  

spices                    50 
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• If the stove is designed for specialized applications, for example making tortillas 74 
or chapati, then the cooking task requires less input and testers must simply 75 
decide on the exact amount of food on which to base the test. 76 

• Once a cooking task has been decided on, ensure that sufficient food is available 77 
to conduct the tests. 78 

2. After deciding on a cooking task, the procedure should be described in as much 79 
detail as possible and recorded in a way that both stove users and testers can 80 
understand and follow. This is important to ensure that the cooking task is 81 
performed identically on each stove. If possible, include an objective measure of 82 
when the meal is “done”. In other words, it is preferable to define the end of the 83 
cooking task by an observable factor like “the skins come off the beans” rather than 84 
a subjective measure like “the sauce tastes right” (VITA, 1985, CCT Procedural note 85 
2). 86 

After sufficient ingredients and fuel have been obtained and the steps of the cooking 87 
task are written up and well understood by all participants, the actual testing can begin. 88 
The cooking itself should be done by a local person who is familiar with both the meal 89 
that is being cooked and the operation of the stove to be tested. If the stove is a new 90 
design that differs significantly from traditional cooking practices, some training will 91 
probably be required before conducting the actual tests.1 When comparing stoves with 92 
the CCT, if more than one cook is used, each cook should test each stove the same 93 
number of times, in order to remove the cook as a potential source of bias in the tests. 94 
In addition, to ensure that the testers have control over the testing environment, the 95 
tests should be conducted in a controllable setting such as a lab or workshop rather than 96 
in a private home. 97 

3. Record local conditions as instructed on the Data and Calculation form. 98 

4. Weigh the predetermined ingredients and do all of the preparations (washing, 99 
peeling, cutting, etc) as described by the cooking directions recorded in step 2 100 
above. To save time, for non-perishable food, the preparation can be done in bulk, so 101 
that food for all of the tests is prepared at once. 102 

5. Start with a pre-weighed bundle of fuel that is roughly double the amount that local 103 
people consider necessary to complete the cooking task.  Record the weight in the 104 
appropriate place on the Data and Calculation form. 105 

6. Starting with a cool stove, allow the cook(s) to light the fire in a way that reflects 106 
local practices. Start the timer and record the time on the Data and Calculation form. 107 

 
1 Of course, if a great deal of training is required in order for a local user to “master” the use of the stove, 

then the stove-testers should probably reconsider that particular stove design. 
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7. While the cook performs the cooking task, record any relevant observations and 108 
comments that the cook makes (for example, difficulties that they encounter, 109 
excessive heat, smoke, instability of the stove or pot, etc). 110 

8. When the task is finished, record the time in the Data and Calculation form (see the 111 
comments on determining when the task is complete in step 2 above). 112 

9. Remove the pot(s) of food from the stove and weigh each pot with its food on the 113 
balance. Record the weight in grams on the Data and Calculation form. 114 

10. Remove the unburned wood from the fire and extinguish it. Knock the charcoal from 115 
the ends of the unburned wood. Weigh the unburned wood from the stove with the 116 
remaining wood from the original bundle. Place all of the charcoal in the designated 117 
tray and weigh this too. Record both measurements on the Data and Calculation 118 
form. 119 

11. The test is now complete – you may now enjoy the food that was cooked or proceed 120 
by testing the next stove – each stove should be tested at least 3 times. 121 

Note: this procedure only requires the use of one standardized cooking task. However, 122 
stove testers are encouraged to develop a CCT for several different cooking tasks – 123 
particularly if the communities where the stove is being promoted cook meals that are 124 
equally popular, but differ significantly in their specific cooking requirements (for 125 
example, one task that involves slow boiling and another task that involves frying). 126 

Analysis 127 

After each test, transfer data from the Data and Calculation forms into the software. 128 
Once three tests for each stove are complete, the software provides a value of specific 129 
consumption and total cooking for each individual test as well as an average of three 130 
tests for each stove. Once CCTs for two stoves are completed, the software will compare 131 
the results and test for statistical significance. In addition, any qualitative observations 132 
made during each test should be noted. Each data form contains space for qualitative 133 
observations to be recorded and summarized on the “Results” page. 134 

Analysis of the CCT 135 

The calculations produced by the Data and Calculation form are somewhat more 136 
straightforward than the calculations for the WBT. They are explained in Appendix 5.  137 
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Appendix 5 138 

Analysis of the CCT 139 

Variables 140 

As in the WBT, there are a number of variables that are directly measured. These include 141 
environmental variables and physical test parameters. The environmental variables may 142 
vary slightly from one test to another, but should be nearly constant. The physical test 143 
parameters should be constant for all tests. 144 

Environmental variables: 145 

Wind conditions 146 

Air temperature 147 

Physical test parameters: 148 
Variable Label 

Avg dimensions of wood (centimeters) -- 

Wood moisture content (% - wet basis) m 

Empty weight of Pot # 1 (grams) P1 

Empty weight of Pot # 2 (grams) P2 

Empty weight of Pot # 3 (grams) P3 

Empty weight of Pot # 4 (grams) P4 

Weight of container for char (grams) k 

Local boiling point of water (°C) Tb 
 149 

Measurements and Calculations 150 

Upon finishing the test, a number of measurements are taken. These include: 151 

Initial weight of fuelwood (wet basis) (grams) fi 

Final weight of fuelwood (wet basis) (grams) ff 

Weight of charcoal with container (grams) cc 

The weight of each pot with cooked food (grams) 
Pjf (j is an index for the cooking pot ranging from 1–4 

depending on the number of pots used for cooking) 

Start and finish times of cooking (minutes) ti and tf 
 152 
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These measurements are then used to calculate the following indicators of stove 153 
performance: 154 

Total weight of food cooked (Wf) – this is the final weight of all food cooked; it is simply 155 
calculated by subtracting the weight of the empty pots from the pots and food after the 156 
cooking task is complete: 157 

   where j is an index for each pot (up to four). 158 

Weight of char remaining (∆cc) – the mass of charcoal from within the stove, including 159 
the char removed from the ends of the unburned fuel that is extinguished just at the 160 
end of the cooking task. This is found by simple subtraction: 161 

∆cc = cc – k 162 

Equivalent dry wood consumed (fd) – This is defined as for the WBT, adjusting for the 163 
amount of wood that was burned in order to account for two factors: (1) the wood that 164 
must be burned in order to vaporize moisture in the wood and (2) the amount of char 165 
remaining unburned after the cooking task is complete. The calculation is done in the 166 
following way: 167 

 168 

Specific fuel consumption (SC) – This is the principal indicator of stove performance for 169 
the CCT. It tells the tester the quantity of fuel required to cook a given amount of food 170 
for the “standard cooking task”. It is calculated as a simple ratio of fuel to food: 171 

 172 

Notice this is reported in grams of fuel per kilogram food cooked, whereas Wf is 173 
reported in grams. Thus a factor of 1000 is included in the calculation. 174 

Total cooking time (∆t) – This is also an important indicator of stove performance in the 175 
CCT. Depending on local conditions and individual preferences, stove users may value 176 
this indicator more or less than the fuel consumption indicator. This is calculated as a 177 
simple clock difference: 178 

∆t = tf - ti 179 
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