
The Kitchen Performance Test

Vientianne Laos
March 14-16, 2011

Mike Hatfied - Sam Bentson -Ryan Thompson
Aprovecho Reserch Center, USA



Our Task for Monitoring and 
Evaluation

1 – To get cleaner burning and fuel reducing stoves to 
more people.

2 - To determine what will be the performance of every 
stove we have built for all of eternity without having to 
go and monitor the performance of every stove we have 
built for all of eternity…

Just that easy!!!!!



Rationale for the SPT

Demonstrate impact of ICS projects using methods 
that are…
– Standardized and repeatable – Standardized and repeatable 

– Comparable within and across projects

– Statistically sound 

…but still appropriate and flexible enough to adapt 
to local circumstances and constraints!

– Caveat: Monitoring is important but question of 
allocation of resources



What is Stove Performance?

Measures of Stove Performance

1. Efficiency/exit temp 

2. Fuel consumption/task

Efficiency

Combustion 
efficiency

Net stove 

Heat transfer 
efficiency

3. Turn-down ratio (TDR)

4. Speed of cooking

5. User satisfaction

6. Emissions/Exposure

Net stove 
efficiency 

(PHU)

Fuel 
consumption

Speed of 
cooking

User 
satisfaction

Ease of use Durability Flexibility Aesthetic 
appeal

Turn-down 
ratio



KPT Measures of Performance

2.  Specific Consumption- The amount of fuel 
needed to complete a particular task (example: boil a kilo 
of water, cook a kilo of food, or bake a kilo of bread) 

For us this is the most useful number to make a guess as to 
which stove will most likely save fuel in real use

Specific 
consumption

= Mw – 1.5Mc 
Wf



5. Overall User satisfaction
– Hard to measure, subjective, and dependent on many factors
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6. Exposure

Testing of emissions/exposure/dose is a much less exact 
science without proper equipment

KPT Measures of Performance

science without proper equipment

With PEMS/IAP meter we hope to make this more accessible 



Water Boiling Test (WBT) Review

1 - Based largely on VITA (1985) and Baldwin (1986) with small modifications

- Limits Variables
- Transferable between various projects

Lab-based test provides 4 of the 6 
indicators of SP:indicators of SP:

1. PHU
2. Specific Consumption
3. TDR
4. Time to boil
5. Emissions

But it is unsure if the results from WBT correspond to 
actual data from users (the  CCT and KPT).



Controlled Cooking Test(CCT) Review

- lab controlled test with 
added variables of an actual 
cook cooking real food

- Only can be used to 
compare two stoves from a 
particular projectparticular project

- Compares fuel consumption 
(specific consumption), and 
speed of cooking,user 
satisfaction, and possibly 
emissions

- Much better at predicting 
actual stove performance 
and fuel consumption in the 
field



Kitchen Performance TestKPT

More complex than WBT and CCT:

–Both qualitative survey and quantitative 
measurements

–Takes stove testers into peoples 
households households 

–Sampling procedure and study design 
are critical 

–Variability in “real-world” setting 
increases the number of samples needed 
to make results statistically valid 

–Gives daily wood consumption and 
gauges user satisfaction



KPT Purpose

• When we introduce a stove we are changing the 
future

• Future 1 – fuel use and exposure with traditional 
stovesstoves

• Future 2 – fuel use and exposure with introduced 
stoves

• KPT is showing ACTUAL fuel use and exposure 
difference in households



KPT Advantages

• Fuel use and IAP levels are studies with essentially no 
intervention by the testers, thus show data close to the 
reality.

• A large sample gives a good view of what is really • A large sample gives a good view of what is really 
happening in homes.

• Conducting a survey along with the KPT can give other 
valuable information. 



KPT Disadvantage

• Lots of confounding variables: holidays, visitors, use of 
other stoves, ventilation, fuel supply, etc.

• Requires a lot of preparation, time and leg-work in the 
villages.villages.

• May be an inconvenience to the families – lots may drop 
out of the testing



When to do the KPT

• After stoves have been disseminated and users 
have adapted to them.

• Do not conduct the KPT until the stove has done 
well in the WBT and CCT, because stoves should well in the WBT and CCT, because stoves should 
not be disseminated unless they have done well in 
the first two tests.  



KPT Supplies

• Scale for weighing weekly fuel supply
• Surveys
• IAP Monitoring Equipment• IAP Monitoring Equipment
• Random selection of households willing to 

participate – prepare for drop-outs!
• FUEL SUPPLIED?

– If yes, then family might use more wood
– If not, then family might gather wood daily, 

making it more difficult to keep track.



KPT Procedure
• Survey





KPT Procedure

• Decide on Paired Sample or Cross-Sectional 
Sample:
– 1.) PAIRED -- By doing fuel use measurements of the 

traditional stove with a family and then doing traditional stove with a family and then doing 
measurements as the SAME family useing the 
improved stove.  This is a longitudinal or panelstudy. 

– 2.) CROSS-SECTIONAL -- Alternatively, testing can 
be done by comparing fuel use in two groups of 
families , with one group using the traditional stove and 
the other group using the improved stove.  This is a 
case-controlstudy, where the control group is a group 
of families that still use the old type of stove. 



KPT Procedure

• Decide on Paired Sample or Cross-Sectional 
Sample:
– PAIRED -- Testing is done in two stages.  Requires 

more resources, more attention to changes in variables more resources, more attention to changes in variables 
that come with different seasons etc.

– 2.) CROSS-SECTIONAL – Testing done all at same 
time.  Because of large variable of different families 
may result in larger sample sizes



KPT Emissions

• Emissions during the KPT can be measured in two 
ways:
– IAP measurement in the kitchen

• Meter placed in the kitchen, IAP recorded for as many days as • Meter placed in the kitchen, IAP recorded for as many days as 
possible

– Exposure measurement of the cook
• If the IAP meter can be placed on the cook, her exact exposure 

can be measured, which is what we are really looking to learn
• “Human subjects” protocol should be considered

– Must consider test duration (more days is better) based 
on capability of meter



KPT IAP Meter Placement

• Placement of the meter in the home has a 
very large effect on the results
– Generally recommend 1.3 m over, 1.3 m up – Generally recommend 1.3 m over, 1.3 m up 

from stove (breathing level of typical woman)

– Keep away from drafts, windows



KPT Procedure
• KPT consists of simply conducting regular measurements of 

fuel used for a number of days:
– Weigh the difference in fuel supply each day

• Must count and keep separate any additional fuel gathered each day

– Check with family how many people ate that day in case of holiday, – Check with family how many people ate that day in case of holiday, 
feeding workers, etc.

• Can normalize fuel use per equivalent adult:

– IAP monitoring Can be added













KPT Sample Size
Sample size 

determined by:

1- Type of sampling

2 – COV

3 –Expected Reduction

“Differences in 
Means” can be 

determined 
from the CCT 

= % 
Improvement

3 –Expected Reduction



Where to find the detailed tests

http://www.aprovecho.org/lab/pubs/testing


