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Overview
The purpose of this document is to capture some of the learning gathered during implementation of
the “Cooking Diaries” methodology. It is hoped that this will enable other researchers to replicate this
form of data collection, processing and analysis to build a much broader evidence base on how
people cook, with the aim of facilitating the global transitions toward modern energy for cooking. This
document presents an updated methodology (version 3.0), with the aim of working towards a global
standard protocol.
Notable improvements in this version include:
• Digitisation of data collection
• Dish-level data for electric cooking
• More clearly defined roles for enumerators
• Better quality training for enumerators and participants
• Datalogging to record more accurate load profiles
• ‘Unstacking’ of fuels and appliances to gain a deeper understanding of each
• An ‘endline’ phase to explore how the new appliances fit into real kitchen routines
• Greater compatibility of data between time periods and other methodologies (e.g. CCT, KPT)
• Formal integration of focus groups and ‘kitchen laboratory’ techniques
• Integration of user experience data at dish level
• Simplified LPG measurements
• Broader peer review
• A more prescriptive style, to increase the compatibility of data between contexts.
To date, international improved cookstove tests focus on the Water Boiling Test (WBT), Controlled
Cooking Test (CCT) and the Kitchen Performance Test (KPT) [1–3]. None of these tests were
designed to give key insights into ‘how’ a cook cooks, and whether, when they transition to a different
fuel or appliance, their cooking practices change. Cooking is a deeply cultural experience, as the
foods people cook and the practices they use to prepare them varying widely. To date studies of
the ‘how’ people cook have been based on observational qualitative data. This protocol seeks to
match the recording of ‘how’ people cook with quantitative measurements of energy
consumption.
This mixed methods approach gathers data from various sources:
• Cooking diaries – data on foods cooked, appliances used, cooking processes and times.
• Energy measurements – manual measurements of fuel use and/or electricity data monitor
files.
• Participatory cooking sessions – establishing which appliances should be trialed
• Registration and exit surveys - demographic data and qualitative feedback from participants.
Enumerators visit participating households throughout the study, which takes part in (at least) three
parts – baseline, transition and endline. In the baseline phase, participants continue to cook as
normal, simply recording data. In the transition phase, participants are asked to switch to electric (or
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other new) cooking appliances, continuing to record data. Finally, in the endline phase, participants
are free to use both new and old appliances, still recording data. Dataloggers can be used to record
electricity consumption, however it is likely that all other information will need to be recorded
manually, in a ‘diary’. The study therefore requires motivated and capable households, and as a
result, the protocol advises convenience sampling, as recording high quality data is prioritised over
a nationally representative sample.
The study generates a huge volume of data and analysing it is not straight forward. As a result, this
document also describes the common pitfalls in the data analysis stage with the aim of helping future
implementations to avoid them through smarter research design.
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1 Introduction
The focus of the last few decades on improved biomass cookstoves as a solution to the enduring
health and environmental challenges of biomass based cooking has led to the development of a
number of protocols. The Water Boiling Test (WBT) [4] is the most common test for stove efficiency
and emissions. The Clean Cookstove Alliance also suggests that it was designed to “simulate the
cooking process in a laboratory setting”. However, bringing water to the boil and simmering is only
a small part of cooking. The Controlled Cooking Test (CCT) [2] went a step further and allowed the
tester to pick a popular local dish and use that to benchmark stove performance. However, cooking
is a deeply cultural experience, and household chefs have many different ways to make even the
same meal.
In the protocol for the Kitchen Performance Test (KPT) [1], the authors attempted to get closer to
real life, by utilising quantitative surveys of fuel consumption and qualitative surveys of stove
performance and acceptability. The goal of the first qualitative stage of the survey was to collect
basic socio-economic and cooking practice data for households, soliciting opinions about how the
stove might match their cooking practice. They then propose a quantitative paired-sample study,
where the same households are measured using the old stove and then the new stove(s). This test
measures the fuel consumption in each family as they make the transition from a traditional to an
improved stove. They proposed collecting daily fuel consumption for 3 to 7 days, either individually
or in a group.
Each test had its own reasoning, balancing ease of recording with insight into technological
performance and its interaction with behavioural norms. However, while the KPT took our collective
understanding one step further than the laboratory-based WBT and CCT, neither gave key insights
into ‘how’ a cook cooks, and whether, when they transition to a different fuel or appliance, their
cooking practices change. The tests also, while documenting fuel consumption, did not necessarily
link such consumption to the types of food being eaten.
The cooking diaries methodology was developed as a part of a number of projects and programmes
from 2016 onwards (see Annex 2: About the Modern Energy Cooking Services (MECS)
Programme.). The cooking diary approach aimed to address the lack of data around how people
currently cook and how they might cook on electricity. As stated previously, cooking is a deeply
culturally embedded practice, therefore understanding the nuances around how the intended
beneficiaries of a clean cooking intervention actually cook is critical.
The cooking diaries 3.0 methodology to date is based on five field experiences in Kenya, Tanzania,
Myanmar, Zambia and Nepal. It is intended that these protocols will continue to evolve each time it
is implemented. The authors welcome feedback from other researchers and practitioners who will
implement this protocol, both to refine the methodology and to collate the results into a global
database to facilitate the transition to cooking with modern energy by pushing forward our
understanding of how people cook in different country contexts.
This version of the protocols focusses on electric cooking, however it can easily be adapted to study
other fuels. Originally, the cooking diaries methodology was developed to facilitate the design of
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battery-supported electric cookers (eCook) [5–7] primarily by matching electric appliances with local
cooking practices and sizing the battery. However it could also be used to inform any cleaner cooking
intervention and has since been employed to inform utilities and mini-grid developers wishing to
promote cooking with off-the-shelf electric appliances and actors in the LPG supply chain wanting to
understand the influence of energy saving utensils.

1.1 Aim
The aim of the cooking diaries protocols is to provide a standard methodology to understand how
people cook and how compatible these practices are with innovative modern energy cooking
products/services.
For a full list of all the research questions that this study aims to answer, please see Annex 6: Version
3.0 redesign. The key questions are:
• What do people cook in a particular context and how?
•

Which fuels/appliances do people choose for which tasks and why?

•

How much energy is needed?

•

What is the user experience of cooking in different ways?
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2 Cooking diaries protocol
This document outlines a generic protocol that can be followed to obtain repeatable data that is
comparable between contexts. However, there are many forms that a cooking diary study could take,
which will be defined by, among other things:
• the available resources;
•

local research capacity;

•

literacy and motivation of participants;

•

the availability of existing data;

•

the degree of familiarity with the context in question; and

•

the required output data.

As a result, suggestions are made beside certain sections of the protocols that can be simplified, or
even totally omitted, to streamline the process. Annex 5: Alternative techniques also makes
suggestions for how this methodology could be adapted.
The cooking diaries protocols’ mixed methods approach will gather data from various sources:
• Cooking diaries – data on foods cooked, cooking processes and times, appliances used (see
Annex 1).
•

Energy measurements – manual measurements of fuel use (by participants or enumerators)
and/or electricity monitor data files.

•

Participatory cooking sessions – establishing which appliances should be trialled and training
participants.

•

Registration surveys – simple demographic data on participants.

•

Exit surveys – qualitative feedback from participants.

Enumerators will visit participating households daily throughout the research. At the start of the
survey, they should:
• Explain the purpose of the research and obtain informed consent from participants.
•

Explain the cooking diaries techniques, and show participants how data will be collected.

•

Complete a brief demographics survey, based partly on observational data and including an
inventory of cooking appliances in the kitchen.

A key to the success of the study is the regular interaction with the enumerator, however this of
course increases the potential for bias, as greater interaction with the enumerators could well cause
households to alter their cooking practices. This should be carefully discussed with the enumerators
during training.
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2.1 Setting up the study
The study can be completed in 12 weeks (Table 1), however it is likely that significantly more time
will be needed for data analysis. Other key issues that can affect the timeline include the local
availability of the desired electric appliances, energy meters and dataloggers, as they may well have
to be imported, especially the latter. The ease of finding capable and willing participants amongst
the target population can also be difficult. If the study is to be conducted in a remote location, all
these factors are magnified further due to logistical challenges and a limited population with which
to draw suitably motivated and capable participants from.
Table 1: Approximate timeline for implementing the cooking diaries study.

Task
Week:
Arrange for international shipping of
energy meters & dataloggers
Recruitment & training of enumerators
Selection of participants
Selection of appliances
Registration survey & initial training
Phase 1
Break & electric cooking training
Phase 2
Break
Phase 3
Exit survey
Data verification
Data analysis (week 12 onwards)

1
<-

2

3

4

5

6

7

8

9

10

11

12

->

Figure 1 outlines the key roles in a cooking diaries study. Each participating household has a main
cook, who will act as the gatekeeper for that household. The enumerator will visit each household
every day to capture the details of that day’s cooking in an interview with the main cook and whoever
else may have cooked on that particular day. It is recommended that each enumerator is responsible
for a maximum of 5 households, especially if they are more than half an hour’s travel from each
other, else daily visits will simply not be possible. A lead field researcher will be responsible for
training the enumerators and overseeing their work, ensuring the integrity of the data collected. The
dataset will then be passed on to a data analysis specialist and a principal investigator will likely
oversee the whole study and present the findings. Of course, in practice, a single person may
perform several of these roles, as afield researcher can also carry out the data analysis and an
enumerator can also be a participant. Alternatively, several people may be need to fulfil a single role,
especially if the study is significantly bigger than the 20 households illustrated in Figure 1.
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Principal Investigator

Data analysis specialist
Lead field researcher

Enumerator

Participant
(main cook)

Participating
household
Figure 1: Organogram of key actors in a typical cooking diaries study with 20 houesholds.

1.1.1 The Kobo Toolbox platform
Kobo Toolbox is a digital platform designed for use in humanitarian and development settings. It
allows enumerators to go to the field with a questionnaire loaded onto a tablet, enter the data into a
set of fields after each question and as soon as an internet connection is available, send the data to
the Kobo server. All responses to the questionnaire are then available for download from the Kobo
server, completely cutting out the time consuming and error-prone data entry stage. This also allows
the data to be verified as the study is in progress, firstly by defining specific ranges for numerical
responses, numbers of responses for multiple choices, etc. and secondly by allowing the lead field
researcher or data analysis specialist to review the responses received to date. In the case of the
latter, small errors in the data collection process can be corrected on the go by updating the form
and omissions or suspicious data can often be added or corrected when the enumerator returns to
that household the next day.
This version of the protocols has been designed around the participant recording key quantitative
information (e.g. energy & time readings) on a notepad throughout the day as they cook and the
enumerators visiting once a day to carry out an interview about what was cooked, when, how and
by whom. This involves transcribing this information recorded on the notepad and recalling
qualitative on the details of what was cooked, how and by whom.
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At the time of writing, the Kobo questionnaires that accompany these protocols are still under
development. As soon as they are available, a revised version of these protocols will be
issued with specific instructions on how to access them and how to use them. Please check
MECS.org.uk for updates.
1.1.2 Training of enumerators
Enumerators must visit every participant each day throughout the study to interview the participant
about what they have cooked and how. This will involve transcribing the data recorded by the
participants on a notepad and downloading the data recorded by the datalogger.
Enumerators for a study of 20 households Enumerators need to be literate, personable and ideally
with a familiarity of local foods and cooking techniques. Of course, they must also be able to speak
the local language/s. Ideally, they should also have a basic familiarity with the new appliances being
tested. A convenient way to achieve this is for the enumerators to take part in the study themselves,
starting a week or more before the other participants.
could be trained using the following steps:
• Recruit 4 enumerators, ideally local women who regularly cook in their own home.
• Bring them together for a training day and show them how to record weight & energy
measurements & how to use the Kobo platform to record data.
• Cook a meal together and record the data in Kobo.
• Ask them to record data in their own home overnight using the notepad form.
• Review the data the next day, with each enumerator interviewing another in turn and the
others critiquing.
• Upload the data to Kobo and check it on the server together.
• If all goes well, ask the enumerators to take the tablets home and transcribe their own data
at the end of the day.
• Review the data together on Kobo the next day to look for inconsistencies.
• Continue to record data for another 2 weeks, so that the enumerators are always at least one
stage ahead of the participants.
1.1.3 Participant selection
The study therefore requires motivated and capable households, and as a result, convenience
sampling is advised, as recording high quality data is prioritised over a nationally representative
sample. After an initial cooking diaries study has been conducted, other less detailed methodologies,
such as the KPT, could be used to assess whether the findings can be extrapolated to the population
at large.
1.1.3.1 Target market
Select a range of households that reflect the characteristics of your target market, paying particular
attention to:
• Baseline fuels
•

Income levels
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•

Household size

•

Regional/cultural variations in cuisine

1.1.3.2 Electricity supply
1.1.3.2.1 Upgrading HH wiring
The wiring in each household should be inspected to ensure it is strong enough for cooking.
• If using appliances with a combined total power consumption of up to 3kW, a minimum of
1.5mm2 is recommended.
•

Wiring junctions should be visually inspected and upgraded if necessary.

•

The kitchen or area where cooking takes place should be inspected to determine whether
the number and type of sockets is compatible with the number and plug type of the appliances
to be tested. Any unsafe sockets (cracked, exposed wiring, burned etc.) should be replaced.
The sockets should also be located close enough to the place where the participant prefers
to cook. If not, any the following options may offer a solution:
o

Cutting off the factory supplied top plug and fitting a new top plug that matches the
socket

o

Using a plug adaptor

o

Using an extension cable with sockets that accept many plug types

Figure 2: An example of unsafe wiring that needed upgrading before the household could participate in the study.
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All new wiring, plug adaptors, extension cables and/or sockets must be tested with all cooking
appliances to be used during study operating at full power for at least 1 hour under full supervision.
Locally bought equipment may say it is rated for a certain current, but this is more likely to be a peak
current rating, rather than a continuous current rating which is relevant for cooking loads.
1.1.3.2.2 Reliability – blackouts & voltage
Households will not be able to record data on electric cooking during blackouts or voltage dips. Using
appliances designed for a 220V AC grid, participants are unlikely to be able to cook at all if the
voltage dips below 150V and cooking times will noticeably increase below 200V. Due to the costs
involved in purchasing voltage stabilisers and UPS, they were not deemed to be a worthwhile
expense purely for the purpose of this study, although some participating households already had
this equipment.

Figure 3: A voltage stabiliser in Myanmar owned by a participating household that enabled them to be able to participate in the study
despite the extreme voltage fluctuations in the power provided by the national grid.

1.1.3.3 Motivation, capacity and data quality/quantity
Any HH can in theory participate in the cooking diary study, but the best households are:
• It is said that ‘many cooks spoil the broth’ and indeed, households where there is one main
cook have generally proved to be better as participants, as many cooks require more training
and often only some of them see the value in participating in the research study. This main
cook should be:
o

Interested in the findings of the research study, as this will motivate them to record
high quality data.

o

Well organized and literate.
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•

Households where the main cook volunteers to participate, rather than the head of their
household volunteering them.

•

Households that cook 2-3 times a day, rather than regularly buying food out or eating at a
friend/family member’s place.

•

Although low income households may be the target market of a particular clean cooking
intervention, middle/high income households are likely to be easier to recruit and to record
reliable data.

Offering incentives can motivate households to participate, but care must be taken not to alter
cooking behaviour with these incentives. Allowing participants to keep the appliances they are
testing is an obvious incentive, however, finding out how many participants are willing to actually
purchase the appliances after testing them and at what price is an interesting output. Paying for
cooking fuels and electricity units is another clear opportunity to incentivise users, however this will
clearly impact on fuel choice, especially if some fuels are paid for and not others.
1.1.4 Appliance selection and food classification
A list of typical local dishes should be drawn up and categorised by local members of the research
team and a selection of the participants. All popular dishes should be listed, breaking them down
into the key steps required to prepare them. Dishes with similar preparation techniques should be
grouped together, resulting in a list of approximately 10-20 common dishes that fit into several
categories. It is important that these are dishes with specific recipes, not ingredients, as a single
ingredient can often be prepared in many different ways. For example, maize can be boiled or
roasted whole, or if ground into flour, can be made into dough and shallow fried as flatbreads or
boiled and stirred as ugali. Water heating for bathing, purification and other applications are a
significant energy demand for cooking appliances in many households and should therefore be
included alongside the list of dishes. This will speed up the recording process for participants and
will simplify data analysis, as discrete categories are much easier to compare than a wide variety of
responses.
The standard electric hotplate is likely to be the most similar electric appliance to biomass, kerosene
or gas stoves, however it is very inefficient and slow compared to more energy-efficient electric
appliances. A range of efficient electric stoves are available on the market, including microwaves,
induction stoves, kettles, rice cookers, electric pressure cookers, thermo-pots and electric frying
pans. Efficient electric appliances generally require more behaviour change, but if well matched to
a particular cuisine, can offer strong drivers for sustained adoption.
If energy-efficient electric appliances are to be used in the study, initial consultation with local cooks
through focus groups with end users, recommendations from local partner organisations or initial
household trials with a range of appliances is recommended to determine which appliances to
include in the study.
Community cooking events or practical focus groups are an enjoyable and efficient way to train
participants. They can also be effective ways to build trust between the enumerators and participants
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and develop motivation amongst the cohort. They provide an ideal opportunity to carry out a
preliminary assessment of the compatibility of different cooking appliances with local foods/practices
to decide which to trial during the second part of the study. The group could spend the day testing
out their favourite dishes on each appliance, noting the key challenges and advantages and sharing
techniques for achieving the tastiest result.
For example:
•

•

•
•
•
•

Recruit the first 6 participants
o If the enumerators don’t regularly cook, recruit another 4 participants for this to make
a total of 10
Carry out an initial focus group identifying the most popular foods and categorise them
according to their recipes (an example of this categorisation is given in Annex 4: Example of
classifications for typical Kenyan dishes)
Go to electrical appliance stores with the 4 enumerators and select a range of electric cooking
appliances that are capable of cooking all popular foods
Go shopping for ingredients & utensils
Bring together the group of 10 for a participatory cooking session to test all the appliances
with at least one food from each category, measuring energy consumption, usability and taste
Select the appliances that fit best with local foods to trial during the cooking diaries
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Figure 4: Experimenting with locally available appliances by cooking local dishes to determine which appliances to trial in the cooking
diary study in Myanmar (above), Tanzania (middle) and Zambia (below).
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1.1.5 Initial training of participants & registration survey
Depending on the availability and physical location of each of the participants, bringing them all
together at such an event (or several local events)) can be an efficient and effective way of training
the whole group at once, rather than repeating the same things at each house. They could also
practice recording data whilst cooking, with the enumerators on hand to assist and verify the data
recorded. As it will no doubt be difficult to find a date when all participants are available, it is
recommended to break down the cohort into groups of 5, i.e. those that will be monitored by each
enumerator.
Each enumerator could train their participating households using the following steps:
• Each enumerator should select 5 participants who live close to each other.
• A registration survey should be administered with a visit to each household to collect basic
household information, such as level of education, contact details and current cooking
practices. The registration survey will be available on the Kobo Toolbox platform.
• Purchase 6kg cylinders with stove top burners (or local equivalent) for all households that
cook with gas, but use bigger cylinders or separate stoves, making sure they pay for the gas
inside, or the use of gas will likely increase since its free
o Do not subsidise any fuels, unless price points have been temporarily distorted (e.g.
by a charcoal ban or LPG shortage)
• Find a day when all 5 participants are available, then bring them together to train them on
how to record the weight measurements & fill in the notepad forms.
• Ask them to record data in their own home overnight using the notepad form, telling them
that the enumerator will visit them at a convenient time the next day.
• After the enumerator uploads the data to the Kobo server, check it with them. Identify any
issues and ensure they communicate these to the participant.
• Review the data on the Kobo server on a daily basis to correct any issues ASAP
• Record the day that each households starts recording good quality data so that everything
before this date can be disregarded during the analysis stage.
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Figure 5: A group training session in Tanzania.

Figure 6: An enumerator training a newly enlisted household in Zambia.
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2.2 Diaries data collection
1.1.6 Phases
The study should take part in (at least) three parts – baseline, transition and endline (Table 2). In the
baseline phase, participants continue to cook as normal, simply recording data. In the transition
phase, participants are asked to switch to using electric appliances for all of their cooking, continuing
to record data. In the endline phase, participants are again given free choice of the fuels/appliances,
which now incorporates the new appliances.
Table 2: Breakdown of the key elements of each stage of the cooking diaries study.
Phase

Duration

1 – Baseline
1a
–
Baseline
stacked
1 week

1b
–
Baseline
unstacked
1 week

Break

Free choice
of baseline
fuels/
appliances
& electric
Test
out
electric
appliances

Fuels/appli
ances

Free choice
of baseline
fuels/applia
nces

Primary
baseline
fuel only

Aim

Record
current
practice

Get
‘enough’
data
for
baselineelectric
comparison
s

Menu (dish
frequency)

What is the
menu?

Load
profile

n/a

Should be
the same as
1a
n/a

User
experience

What is the
user
experience
?
Of baseline
appliances

Does
change?

How much
of each is
used?

Utilisation
factor

Energy,
cost & time

1 week

2 - 100% Electric Transition
2a
– 2b
–
Inefficient
eStacking
eCooking
1 week
1 week

2c
–
Efficient
eStacking
1 week

Break
At least 1
week
Free choice
of baseline
fuels/
appliances
& electric
Stabilisatio
n of kitchen
routine with
new
appliances

3 - Endline
3 – New
kitchen
routine
1 week

Hotplate
only

Hotplate &
efficient
appliance/s

Efficient
appliance/s
s only

Get
‘enough’
data
for
inefficientefficient
electric
comparison
s
Does
it
change?

Get
‘enough’
data
for
inefficientefficient
electric
comparison
s
Does
it
change?

Is a 100%
efficient
solution
possible
without
changing
the menu?

Electric
‘baseline’
load profile
How does it
change?

How does it
change?

How does it
change?

Should be
the same as
1a
How does it
change?

How does it
change?

How does it
change?

Does
change?

Should be
100%
primary fuel

Should be
100%
hotplate

Of
each
efficient
appliance

Of
each
inefficient/ef
ficient
appliance

How much
of each is
used?

How does it
change?

Inefficient
vs. efficient
& of each
efficient
appliance
How does it
change?

How does it
change?

How does it
change?

it

Does
change?

it

Free choice
of baseline
fuels/
appliances
& electric
How often
will electric
appliances
really
be
used?

it

1.1.6.1 Phase 1: Baseline
This phase should be long enough to capture the variation in daily cooking routines – different dishes,
different preparation times, different numbers of people etc. As a result, it is recommended that
baseline data is recorded for at least 2 weeks.
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Phase 1 consists of 2 sub-phases:
• Phase 1a – Stacked baseline
o Record meal-level resolution energy data for 1 week on baseline fuels
o Participants should not change anything about how they cook (apart from minimal
adjustments necessary to facilitate fuel measurements, e.g. switching from a big 4
plate gas cooker with an oven to a single 6kg stove top burner)
o Participants should record energy and time readings on a notepad form and the
enumerators should visit once a day to transcribe this and interview the participant
about what they cooked and how. This should be recorded in Kobo and uploaded to
the server as soon as the enumerator has an internet connection.
o Data uploaded to Kobo should be checked daily.
• Phase 1b – Unstacked baseline
o Ask participants to cook using just their primary fuel and record data for another week,
as above.

Figure 7: Githeri simmering on a charcoal stove in Kenya – a weekly activity for this household that would take 3-5 hours and a whole
tin of charcoal (roughly 1.5kg).

1.1.6.2 Phase 2: Transition to 100% electric cooking
In this phase, participants require sufficient time to adapt to using the new electrical appliances. The
amount of time required for these appliances to become part of a household’s daily routine will,
amongst other factors, depend upon:
§ the chosen appliances (e.g. hotplate vs. microwave)
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§

the participant’s familiarity with electric cooking and in particular, the chosen appliances

§

the quality of the training offered by the enumerators for the new appliances

§

the compatibility of the new appliances with existing cooking practices

§

the willingness of the participant to adapt their cooking practices around the new appliances

To allow sufficient time for this adaptation to take place, it is recommended to record data for at least
3 weeks, with a 1 week break in recording at the beginning to give participants space to experiment.
A training session similar to the participatory cooking session for appliance section should be carried
out at the beginning of the break:
• Ask each enumerator to bring together their 5 participants for a participatory cooking session
to cook at least one food from each category together.
• Each appliance should have an energy meter on it and the enumerator should demonstrate
how to measure electricity consumption. They should take care to explain that at this point,
energy measurements should now be taken for each dish, instead of for each meal.
• The training should also cover basic electrical safety and the key safety features of
appliances such as EPCs.

Figure 8: An enumerator training a participant on energy-efficient electric appliances in Tanzania.

Phase 2 requires households to cook 100% of their food with electricity and is divided into 3 subsections designed to pull apart the energy savings that can be made with efficient appliances against
the benchmark of inefficient hotplates:
• Phase 2a – Ineffficient eCooking - 100% electric, hotplate only
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Ask each enumerator to bring together their participants and spend a day cooking at
least one dish from each category on the selected electric appliances, whilst
measuring energy consumption using the plug in meters & recording on the notepad
forms
o Allow the participants to experiment with the electric appliances for a week in their
own homes, without having to record data, enumerators should still visit each day to
find out how participants have got on and address any problems they may have
o Ask participants to cook using solely electric appliances and record dish-level data
for 2 weeks.
Phase 2b – eStacking - 100% electric, hotplate & efficient appliances
Phase 2c – Efficient eStacking - 100% electric, efficient appliances only
o

•
•

1.1.6.3 Phase 3: Endline - the new kitchen routine
After the transition phase has finished, further information could be gained by studying how the role
of these appliances evolves alongside each household’s existing appliances. In this third phase,
households are free to use either the new electrical appliances or their existing appliances. Ideally,
this would take place several months later to allow further experimentation to have taken place and
for each households’ kitchen routine to reach an equilibrium. However, it is recommended that
participants are allowed at least a week of unrecorded free cooking after the transition phase is
completed before starting the endline phase.
• Allow participants a week off without recording data, continuing to use the electric appliances
alongside their baseline fuels as they please.
• Record data for a final 2 weeks, with participants cooking as they please to find out how the
new appliances fit into their kitchen routines.
SHORTCUT: Alternatively, if households are allowed to keep the electrical appliances, some of this
endline data could be obtained using a follow up questionnaire administered in person or by
telephone.
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1.1.7 Recording diaries data
1.1.7.1 Energy measurements
Annex 3: Measurement equipment specifications sets out the essential and desirable features for
the dataloggers and energy meters to be used in this study.

Figure 9: An enumerator training participants how to read a plug-in energy meter in Tanzania.

1.1.7.1.1 Measurement frequency
The simplest way to measure any purchased fuel is through expenditures, so enumerators will ask
about any fuel purchased during that day during the interview. However, the resolution of this
technique is limited to the frequency of purchases, i.e. a household purchasing sacks of charcoal is
unlikely to be able to report fuel consumption more regularly than weekly. Of course, this method
also assumes the market price of fuels stays constant during the study. Despite its many limitations,
fuel purchasing data can triangulate the findings of the higher resolution fuel measurement data
obtained by weighing or kWh metering and provide valuable insight into purchasing patterns.
Dish and meal level resolution data is recorded manually by participants in a ‘diary’. Data on what is
cooked, how and when, is first recorded manually by the participants on a notepad and then
transcribed daily in an interview with an enumerator using the digital platform Kobo Toolbox. This
data is then uploaded to the server at the end of each day, where it can be verified by the study’s
lead researcher. This data is recorded at dish level (which dishes are cooked and how, electricity
consumption) and meal level (details of cook & who is being cooked for, purpose of hearing event,
baseline fuel consumption) resolution.
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Figure 10: Participants in Kenya recording dish level data with individual meters for each appliance.

For electric cooking, a continuous data set is also recorded to generate a set of load profiles.
Dataloggers are used to record electricity consumption at 1 second resolution that is complimentary
to the manual energy measurements taken by participants, as it is automatic, continuous and at a
higher resolution. As this dataset is of higher resolution than the manually recorded dish/meal level
resolution dataset, it can be used to interpolate any missing readings when participants forgot to
record, or recorded a clearly erroneous value (e.g. 5kWh for a cup of tea). Dataloggers should record
current and voltage separately, as supply voltage has a dramatic effect on the speed of cooking and
the functionality of any electronic control systems.
SHORTCUT: Capturing data at lower resolution can simplify the study, however the resulting data
will not be able to be subjected to analysis of the same depth. Annex 5: Alternative techniques
discusses the trade offs between taking measurements at different frequencies.
1.1.7.2

Fuel measurements

All cooking fuels should be measured by weight – for biomass and kerosene, this is relatively straight
forward, however some modifications may be required to the cooking set up for LPG. Plug-in kWh
meters are zeroed before starting each dish and weight measurements are taken before each meal
(see Table 3). Plug-in kWh meters are read after each dish has completed, but weight measurements
are taken after each entire meal has been cooked. If there are no participants cooking with LPG, a
digital hanging balance will be sufficient. However, if including participants cooking with LPG, a flat
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scale should be used and smaller cylinders with stove-top cylinders should be purchased for
participants with large cylinders and/or separate stoves connected with a regulator.
Gas is the hardest fuel to measure by weight, as the weight of gas used in each meal is relatively
small compared to the total weight of the cylinder. Even when setting up a fixed hanging point and
measuring smaller cylinders, many participants struggle to take accurate readings from a hanging
balance. Regularly undoing the regulator can cause safety issues and is inconvenient for
participants. As a result, the recommended method for measuring gas consumption is to use a flat
scale to measure consumption on a 6kg cylinder (or closest local equivalent) with a stove top burner.
This will be inconvenient for wealthier households who cook on separate stoves with multiple
burners, however it will likely be the configuration of choice for poorer households.
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Fuel type

Typical
fuels
Charcoal,
firewood

Hanging balance method

Flat scale method

kWh metering

Hang bag containing more
than enough fuel for cooking
the next meal. Reweigh
remaining fuel after cooking.

n/a

Liquid
fuel

Kerosene,
ethanol

Hang
entire
stove
containing
more
than
enough fuel for cooking the
next meal. Reweigh entire
stove with remaining fuel
after cooking.

Gaseous
fuel

LPG

Not recommended

Electricity

Electricity

n/a

Place more than enough
fuel for cooking the next
meal in a container on the
scale. Reweigh remaining
fuel after cooking.
Place
entire
stove
containing more than
enough fuel for cooking
the next meal in a
container on the scale.
Reweigh remaining stove
with remaining fuel after
cooking.
Place entire cylinder,
including stove-top burner
on the scale. Reweigh
entire cylinder & stove-top
burner after cooking.
n/a

Solid fuel

Measurement
frequency
Before/after each
meal

n/a

Before/after each
meal

n/a

Before/after each
meal

Zero plug-in kWh meters
for
dish-level
measurements. Record
value after finishing each
dish.
If
multiple
appliances are used to
prepare a single dish,
ensure each appliance is
plugged into the same
meter in turn.
Datalogger continuously
records total from all
appliances.

Plug-in
kWh
meters measure
per dish
Datalogger
measures
continuously

Table 3: Measurement techniques for each fuel

SHORTCUT: Fuels can be measured in many different ways, some of which are more appropriate
in specific contexts. Annex 5: Alternative techniques discusses the trade offs between measuring
fuels in different ways.

1.1.8 Practices
It is important to capture not only what is cooked, but also how it is cooked. Energy-efficient cooking
practices can significantly reduce energy demand and the degree to which they are already adopted
among the target market can have a significant impact on cooking energy consumption. Such
practices will differ depending on the foods cooked and cultural preferences, so it is again important
to consult local cooks to establish which practices should be recorded. Even if no energy-efficient
practices are currently being employed, certain preparation techniques are more compatible with
energy-efficiency measures, both practices and appliances (e.g. for beans, soaking and using an
EPC).
This version of the cooking diaries protocols has been designed to capture:
§ At meal-level:
o

the name and gender of the cook of each meal.
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§

o

the purpose of the cooking event (e.g. lunch, dinner, heating water).

o

the number of people catered for.

At the dish-level:
o

which ingredients are used.

o

whether the food is being cooked from fresh or simply reheated.

o

whether any food is being saved for later, for example batch cooking of cereals by
pre-boiling in bulk, storing and frying individual portions at a later date.

o

which cooking processes were used

o

which appliances and utensils are chosen by the participant.

o

start and finish time.

Most of the time, the cook will be able to remember these details for up to 24 hours until the
enumerator arrives to enter the data. As a result, only the details that they think they may forget need
to be recorded on the notepad form.
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2.3 Concluding the study
1.1.9 Exit survey
An exit survey should aim to capture the user experience of cooking on electricity and feedback to
inform future studies. Just like the registration survey and the diaries form, the exit survey will be
available on Kobo Toolbox. The exit survey should be carried out during the week after data
collection ends and is likely to take several hours per participant.
OPTIONAL: Extending each phase
If participants are willing to continue recording data for longer than a week (which they may well be
if their cooking fuel or electricity is being paid for), then each phase could be extended. Depending
on how the sampling works out, certain categories, e.g. kerosene users, may have very few data
points. Therefore gaining more data can greatly enhance the statistical validity of the results.
In addition to interview style questions, the exit survey contains an eCooking Challenge – an
observational component to gain greater insight on particular practices. A detailed ethnographic
account of how a particular dish is cooked can add greater depth to the data from the cooking diaries
themselves, as well as triangulating the findings. The eCooking Challenge should be designed
around a particular dish of interest (energy-intensive dishes are particularly good choices, as the
effect of energy saving practices will be much more visible). The enumerator records an eRecipe by
simply watching both the participant and the plug-in kWh meter at the same time, noting the time
and energy readings at significant points in the recipe (e.g. when changing from boiling to frying).
The enumerator also records the specific energy saving techniques employed, to understand how
effective each one is.

Figure 11: An enumerator observing the participant during the Githeri Boiling Challenge at the end of the Kenya cooking
diaries study.
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OPTIONAL: Creating an eCookBook
Understanding the processes people go through to cook their food, and the sequence by which they
cook, can potentially lead to some easy ‘tips’ for significant energy savings. One output from the
projects carried out to date has been an energy-saving cookbook, as considerable differences were
found in the data based on the ‘way’ people cook. This potentially gets into a controversial area
about taste and the physics of cooking, however if the way people cook is documented carefully
enough, it is possible for collective suggestions to influence behavioural changes and make
substantial energy savings.
The eCookBooks completed to date can be found at: www.MECS.org.uk/eCookBook

2.4 Data verification and analysis
After the data set has been completed, it can be cleaned to remove clearly erroneous readings and
analysed. For small datasets, this can be done in excel, however for larger data sets, statistical
software such as SPSS or STATA can offer a much more powerful tool for statistical analysis.
Annex 1: Data analysis pitfalls documents some of the analytical pitfalls encountered during the
analysis of data collected during studies carried out using the previous version of the protocols.
Many of these are specific to our studies (such as the confusion over American date and British date
formats) however, we share these insights collegially to help others avoid such difficulties.
Table 4 shows a range of standard metrics that can be used to analysis and present the data from
the cooking diaries study. In most cases, data collected at higher resolution timescales can be
aggregated to produce output metrics at lower resolution timescales, e.g. data on the energy
required to cook each meal in one day can simply be added together to give the daily total energy
demand. However, the reverse is not usually possible.

28

Cooking Diaries 3.0
Protocols
Table 4: Key output metrics at different timescales.
Resolution

Load profiles

Frequency

Utilisation
factor

Energy, cost
& time

User
experience
(taste, ease of
use, etc.)
n/a

No. ppl

Change
in menu

Continuous
(e.g.
datalogger)
Process level

Continuous
load profile

n/a

Simultaneous
appliance use

n/a

n/a

n/a

Dish-level load
profile

Frequency of
each process

Dish level

Daily
profile

load

Frequency of
each dish

Meal level

Daily
profile

load

Frequency of
each
meal
type

Simultaneous
appliance use, %
of each type of
process
Simultaneous
appliance use, %
of each type of
dish
% of each type of
meal

Process level
totals & S.D.

n/a

n/a

n/a

Totals
for
each
dish,
S.D., IQR

Avg. rating for
each dish, S.D.

Per capita
dish data

Totals
for
each meal,
S.D., IQR

Avg. rating for
each dish, S.D.

Per capita
meal data

% of each day’s
cooking

Totals
for
each
day,
S.D., IQR

Avg. rating for
each day, S.D.

Per capita
daily data

Frequency of
each weekly
menu set

% of each week’s
cooking

Totals
for
each week,
S.D., IQR

Avg. rating for
each
week,
S.D.

Per capita
weekly data

Seasonal load
profile

Frequency of
each monthly
menu set

%
of
each
month’s cooking

Totals
for
each month,
S.D., IQR

Avg. rating for
each
month,
S.D.

Per capita
monthly data

Annual
profile

Frequency of
each
seasonal
menu set

%
of
season’s
cooking

Totals
for
each season,
S.D., IQR

Avg. rating for
each season,
S.D.

Per capita
seasonal
data

%
change in
dish
types
%
change in
meal
types
%
change in
daily
meal set
%
change in
weekly
menu set
%
change in
monthly
menu set
%
change in
seasonal
menu set

Daily

Weekly
profile

load

Frequency of
each
daily
meal set

Weekly

Monthly
profile

load

Monthly

Seasonally

load

each
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2.5 Shortcuts
Carrying out a full cooking diary study can be time and resource intensive. As the body of existing
cooking diary studies continues to grow, the potential for extrapolating these findings into similar
contexts increases. Potential shortcuts to acquiring similar results to a full cooking diary study
include:
• Carry out a survey of target population and compare typical foods/practices to those in
cooking diary studies already carried out.
•

Categorise foods into long boiling, quick frying, etc. highlighting any that require specialised
cooking equipment, e.g. injera.

•

Categorise foods into everyday foods and occasional foods, focussing on designing a system
for everyday needs and accepting that fuel stacking will likely cover the rest.
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3 Kenya cooking diaries 2018 example
At the time of writing these updated protocols, only studies based upon the previous version of these
protocols had been carried out. The cooking diary study carried out in 2018 in Kenya builds upon
the studies carried out in Kenya (2017), Zambia (2017), Myanmar (2018) and Tanzania (2018). Thus
the 2018 Kenya study is presented here as a worked example of how such a cooking diary study
could be carried out, however there are significant differences in this new version of the protocols
(see overview section).
All documents relating to the 2018 Kenya cooking diaries study are available as open access
resources from PV-eCook.org. These include:
• The diary form – the main data collection tool, filled out by the participant each time they used
a cooking appliance (for cooking or heating water)
•

The daily summary form – more of a notepad to allow participants to scribble down key
information if they didn’t have time to fill in the whole diary form at the time and to allow
enumerators to cross check the number of diary forms received with the number expected.

•

The registration survey form

•

The exit survey

•

The data entry form

•

The digitised registration surveys (COMING SOON)

•

The digitised exit surveys (COMING SOON)

•

The digitised household datasets in Excel (COMING SOON)

•

The SPSS analysis file (COMING SOON)

•

The final report (COMING SOON)
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Figure 12: A participant in the Kenya cooking diaries study with two of the new energy-efficient appliances she was trialling.

20 households were selected using convenience sampling to obtain an initial snapshot of the ‘cultural
shape’ of Kenyan cooking, in comparison to the other national studies that were being undertaken
at the time. The study took place in Nairobi, so participants from a range of sized households cooking
on a mixture of the key urban fuels in use at the time, charcoal, kerosene, gas and electricity, were
selected. Recruiting households cooking on charcoal was a particular challenge, as at the time of
the study, charcoal prices had doubled due to the logging ban. Households were required to have
an electricity supply good enough to cook on. In several cases, household wiring had to be upgraded
to safely support cooking loads, as only thin cables designed for low power loads (e.g. lighting) had
been installed.
Data was collected for 2 weeks during the baseline phase and 4 weeks during the transition phase.
Each household was supplied with three plug in appliances: a rice cooker, a hotplate and an electric
pressure cooker (total peak power rating of 2.95kW). A single extension lead (rated at 3kW) was
used to connect all appliances into a single plug in energy meter (also rated at 3kW)1. A hanging
balance was used to weigh charcoal, kerosene and LPG. Energy measurements were taken before
and after cooking. Charcoal was weighed in a bag, the entire kerosene stove was weighed and the
entire LPG stove and burner were weighed. 3kg LPG cylinders with stove-top burners were
purchased for each participant with a 13kg cylinder, to avoid having to continually detatch the
regulator and lift a heavy cylinder (roughly 30kg when full).
Dish level resolution data was collected on cooking practices, but meal level resolution data collected
on energy. Collecting dish level energy data proved too challenging, especially with biomass, unless
a particular dish was cooked alone, rather than part of a meal.
1

In Zambia, Tanzania and Myanmar, there had been several failures due to overloading. The main causes were plugging
in appliances with a total power demand greater than 3kW into a single socket/meter/adaptor/extension lead and low
quality adaptors/extension leads that melted when used below their rated power. Careful design of the testing set up
and the procurement, testing of sufficient quality equipment and training participants to avoid overloading can mitigate
overloading risks.
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Figure 13: A participant using the electric hotplate during the transition phase of the cooking diaries Kenya study.

2 enumerators monitored 10 households each, visiting every few days at the beginning and then
roughly once a week afterwards, however more frequent visits would have been beneficial. They
were responsible for verifying the data with the participants and then entering it into an excel
spreadsheet. Data entry was a time consuming and laborious task, which created a significant lag
between data collection and verification. The data was then analysed in SPSS and presented in a
final report. Tailored advice was given to each participant on whether they saved money or not during
the transition phase and how they could save more by adapting their cooking practices.
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Annex 1: Data analysis pitfalls
Introduction
This paper describes some of the issues we have encountered when trying to understand the details
of cooking practice as part of the Cooking Diaries studies. It is based on our experience of
transferring information from paper to digital format and of analysing this data. The Cooking Diaries
Protocol mentions a paper diary form for participants to fill in, followed by transcription to digital
format. It highlights this as an extremely time consuming task, which is still an understatement. For
example, if each participant records five heating events in a day over the six week period of a study,
a sample of 20 participants would generate over 4,200 records.

Preferences for electrical appliances
In some instances we have given different devices to different participants, intending to compare the
efficiency of cooking between different types of device e.g. pressure cooker v. hotplate. However,
this has not been straight forward as people tend to cook different foods in different devices, so a
direct comparison is not really valid. In principle, we could compare energy consumptions when
cooking specific foods using different devices, but in practice the sub-sample sizes become too small
(given the timescales proposed in the protocol).
Neither is it possible to draw any conclusions on which types of electrical devices people prefer,
because choices are constrained by whatever devices they were given as part of the experiment.
Furthermore, a four week transition period is just that, it is not really long enough for participants to
gain a detailed understanding of which devices may be best for cooking different foods.

Quality of supply
The protocol addresses the issue of reliability of electricity supply (Section 2.3.2.3). During blackouts
and voltage dips participants will need to revert to their original cooking fuels of choice. Care should
be taken to deal with consumption of non-electrical energy during the transition phase separately
i.e. analysis of electricity consumptions during the Transition phase should exclude records in which
other fuels were used.

Diversity of cooking practice
Initially, we designed the paper diary form around discrete meals (or heating events) – breakfast,
lunch, dinner, water heating, snacks, and preparing food for a baby. Over the years, we have come
across different aspects of cooking practice, all of which potentially affect the energy required to
prepare a meal:
• Reheating leftover food
•

Cooking food in advance to eat for a meal later

•

Not cooking at all e.g. eating out, food bought from street vendor

We have continually revised the paper diary form to more accurately capture these details, but the
complexity and diversity of ways in which people cook always throws up something new. Examples
include:
• People may reheat or buy certain dishes used in a meal but cook others fresh;
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•

Preparing multiple meals at the same time, making it difficult to know which heating event to
allocate energy consumption to;

•

Multiple heating events at the same time – same as above e.g. people may put bathing water
on to heat when preparing breakfast, making it impossible to allocate energy consumption to
each task;

•

people may cook an entire meal in advance, but they may also prepare a meal to eat, and
then save some. The amount saved may simply be leftovers, or it may be that enough food
for multiple meals was prepared, then one meal eaten, leaving enough food for entire meals
to be saved for future meals.

•

People may not eat during an event, yet still prepare food e.g. cooking food in advance. Other
energy consuming events include heating water for bathing.

We have tried asking participants to fill in paper forms each time they used their cooking devices,
but found they tended to forget, especially small events like heating water. Then we tried daily forms
with seven time of day periods (early morning, breakfast time, mid-morning etc.) to prompt people
to include incidental events. However, the complexity of events, reheating, precooking, and not
cooking options makes it very difficult to identify valid records.
In terms of sizing a cooking system, it is the energy required to prepare a fresh meal that is of interest.
However, in terms of calculating annual costs, it is annual energy consumption, including diversity
factors associated with reheating and no cooking, that is of interest.
It can be argued that daily energy consumptions are of primary interest, on the basis that an energy
storage solution will most likely be based on a 24 hour cycle e.g. PV charging a battery during the
day, off-peak grid charging a battery overnight. In this case, the precise consumption of energy by
discrete heating events is not important.

Measuring Fuels
The protocol specifies measuring the weight of biomass fuels (wood, charcoal, briquettes etc.). On
one occasion we asked participants to indicate which fuels were used for the heating event and, if
this included a biomass fuel, to weigh that biomass fuel.
Complexities:- People commonly ticked both wood and charcoal, yet they could only record the
weight of one fuel. In some cases, they were using wood to light a charcoal stove. Training should
make clear whether the use of kindling should be recorded. In Myanmar, several households were
cooking with both wood and charcoal in the same meal. What they were calling charcoal was often
(but not always) the left over half burned wood from the previous meal.
Units. The protocol describes different procedures for measuring the weight and volume of fuels. It
is essential that participants use consistent units of weight and volume. This may sound trivial, given
that the metric system is now nearly universally used, but in some countries people still commonly
use imperial measures, so you can easily end up with some people using kg and others using lb.
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Then we have come across completely different systems of measurement, e.g. in Myanmar, the unit
of weight commonly used for foods is the viss (made up of 100 ticals), which is equivalent to 1.63
kg.

Fuels and Phases
One of the key research questions given in the Cooking Diaries Protocol is compatibility of cooking
practices with electric cooking. Implicit in this is an assumption that people usually cook with biomass
or LPG, but not electricity. However, we have already conducted studies in two countries with very
low electricity tariffs (Zambia and Myanmar), so it was not surprising to find most people cooked with
electricity prior to the study.
In Zambia we created a third part2 to records, from participants accustomed to cooking with
electricity, who cooked with electricity throughout the duration of the study i.e. there was no
transition. These records could not be compared with Phase 1 records to explore compatibility of
cooking practices, as electricity users had already adapted their cooking practices to cooking with
electricity (and a variety of electric devices), but they did provide insights into energy consumptions
when cooking with electricity. In Myanmar there were so few participants who did not cook with
electricity prior to the study that we simply compared heating events that used electricity with those
using other fuels.

Transition dates
Make a note of transition dates, when participants switch to using electric devices. This will enable
the data analyst to accurately distinguish the Baseline and Transition phases of the data. The date
will probably be different for each participant, because they will start on the day (or the day after)
they get their electric devices. Research staff will take a few days to visit all participants and provide
them with electric devices.

Dates and Times
This probably was the issue that causes most problems. When transcribing data from paper forms
into digital formats, make sure a consistent date format is used. Some transcribers using American
format and others using European format will inevitably lead to confusion. Furthermore, the use of
‘/’ or ‘.’ Separators are handled differently in Excel.
Similarly, make sure all times are recorded consistently when transcribing to digital. Use 24 hour
clock readings. Make sure no text is included in entries e.g. ‘6.30 am’. Any field containing text like
this cannot be handled as a time variable.
We also have huge problems with compatibility of date and time formats in Excel and statistics
packages (e.g. SPSS).

Data transcription
In any survey using pencil and paper, the manual transcription process (to digital) is the single
greatest source of errors. The Cooking Diaries Protocol mentions the potential for using CAPI
2

‘Group A Phase 1 & 2’, ‘Group B Phase 1 and 2’
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software to eliminate the transcription task, which would save time and money and improve the
quality of the data (e.g. it would ensure consistency of time, date, and meter readings), but will
inevitably come with its own hazards.
Some participants prefer to makes notes on a scrap of paper while they are cooking, and then ‘write
up’ the paper diary form later. While this is understandable, it requires yet another transcription task,
where additional errors can be made. One common error is transposing meter readings taken at the
beginning and end of the heating event. It can be difficult to sort this out as some meters count up
(e.g. plug-in meters), and some meters count down (e.g. prepaid meters).
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Annex 2: About the Modern Energy Cooking Services (MECS)
Programme.
Sparking a cooking revolution: catalysing Africa’s transition to clean
electric/gas cooking.
www.mecs.org.uk | mecs@lboro.ac.uk
Modern Energy Cooking Services (MECS) is a five-year research and innovation programme
funded by UK Aid (DFID). MECS hopes to leverage investment in renewable energies (both grid
and off-grid) to address the clean cooking challenge by integrating modern energy cooking services
into the planning for access to affordable, reliable and sustainable electricity.
Existing strategies are struggling to solve the problem of unsustainable, unhealthy but enduring
cooking practices which place a particular burden on women. After decades of investments in
improving biomass cooking, focused largely on increasing the efficiency of biomass use in domestic
stoves, the technologies developed are said to have had limited impact on development outcomes.
The Modern Energy Cooking Services (MECS) programme aims to break out of this “business-asusual” cycle by investigating how to rapidly accelerate a transition from biomass to genuinely ‘clean’
cooking (i.e. with electricity or gas).
Worldwide, nearly three billion people rely on traditional solid fuels (such as wood or coal) and
technologies for cooking and heating3. This has severe implications for health, gender relations,
economic livelihoods, environmental quality and global and local climates. According to the World
Health Organization (WHO), household air pollution from cooking with traditional solid fuels causes
to 3.8 million premature deaths every year – more than HIV, malaria and tuberculosis combined4.
Women and children are disproportionally affected by health impacts, and bear much of the burden
of collecting firewood or other traditional fuels.
Greenhouse gas emissions from non-renewable wood fuels alone total a gigaton of CO2e per year
(1.9-2.3% of global emissions)5. The short-lived climate pollutant black carbon, which results from
incomplete combustion, is estimated to contribute the equivalent of 25 to 50 percent of carbon
dioxide warming globally – residential solid fuel burning accounts for up to 25 percent of global black
carbon emissions6. Up to 34% of woodfuel harvested is unsustainable, contributing to climate
change and local forest degradation. In addition, approximately 275 million people live in woodfuel

3

http://www.who.int/indoorair/health_impacts/he_database/en/
https://www.who.int/en/news-room/fact-sheets/detail/household-air-pollution-and-health
https://www.who.int/gho/hiv/epidemic_status/deaths_text/en/,
https://www.who.int/en/news-room/factsheets/detail/malaria, https://www.who.int/en/news-room/fact-sheets/detail/tuberculosis
5
Nature Climate Change 5, 266–272 (2015) doi:10.1038/nclimate2491
6
http://cleancookstoves.org/impact-areas/environment/
4
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depletion ‘hotspots’ – concentrated in South Asia and East Africa – where most demand is
unsustainable7.
Africa’s cities are growing – another Nigeria will be added to the continent’s total urban population
by 20258 which is set to double in size over the next 25 years, reaching 1 billion people by 2040.
Within urban and peri-urban locations, much of Sub Saharan Africa continues to use purchased
traditional biomass and kerosene for their cooking. Liquid Petroleum Gas (LPG) has achieved some
penetration within urban conurbations, however, the supply chain is often weak resulting in strategies
of fuel stacking with traditional fuels. Even where electricity is used for lighting and other amenities,
it is rarely used for cooking (with the exception of South Africa). The same is true for parts of Asia
and Latin America. Global commitments to rapidly increasing access to reliable and quality modern
energy need to much more explicitly include cooking services or else household and localized
pollution will continue to significantly erode the well-being of communities.
Where traditional biomass fuels are used, either collected in rural areas or purchased in peri urban
and urban conurbations, they are a significant economic burden on households either in the form of
time or expenditure. The McKinsey Global Institute outlines that much of women’s unpaid work
hours are spent on fuel collection and cooking9. The report shows that if the global gender gap
embodied in such activities were to be closed, as much as $28 trillion, or 26 percent, could be added
to the global annual GDP in 2025. Access to modern energy services for cooking could redress
some of this imbalance by releasing women’s time into the labour market.
To address this global issue and increase access to clean cooking services on a large scale,
investment needs are estimated to be at least US$4.4 billion annually10. Despite some improvements
in recent years, this cross-cutting sector continues to struggle to reach scale and remains the least
likely SE4All target to be achieved by 203011, hindering the achievement of the UN’s Sustainable
Development Goal (SDG) 7 on access to affordable, reliable, sustainable and modern energy for all.
Against this backdrop, MECS draws on the UK’s world-leading universities and innovators with the
aim of sparking a revolution in this sector. A key driver is the cost trajectories that show that cooking
with (clean, renewable) electricity has the potential to reach a price point of affordability with
associated reliability and sustainability within a few years, which will open completely new
possibilities and markets. Beyond the technologies, by engaging with the World Bank (ESMAP),
MECS will also identify and generate evidence on other drivers for transition including understanding
and optimisation of multi-fuel use (fuel stacking); cooking demand and behaviour change; and

7
8
9

Nature Climate Change 5, 266–272 (2015) doi:10.1038/nclimate2491
https://openknowledge.worldbank.org/handle/10986/25896

McKinsey Global Institute. The Power of Parity: How Advancing Women’s Equality can add $12 Trillion to Global Growth;
McKinsey Global Institute: New York, NY, USA, 2015.
10

The SE4ALL Global Tracking Report shows that the investment needed for universal access to modern cooking (not
including heating) by 2030 is about $4.4 billion annually. In 2012 investment was in cooking was just $0.1 billion.
Progress toward Sustainable Energy: Global Tracking Report 2015, World Bank.
11
The 2017 SE4All Global Tracking Framework Report laments that, “Relative to electricity, only a small handful of
countries are showing encouraging progress on access to clean cooking, most notably Indonesia, as well as Peru and
Vietnam.”
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establishing the evidence base to support policy enabling environments that can underpin a pathway
to scale and support well understood markets and enterprises.
The five year programme combines creating a stronger evidence base for transitions to modern
energy cooking services in DFID priority countries with socio-economic technological innovations
that will drive the transition forward. It is managed as an integrated whole, however the programme
is contracted via two complementary workstream arrangements as follows:
• An Accountable Grant with Loughborough University (LU) as leader of the UK University
Partnership.
• An amendment to the existing Administrative Arrangement underlying DFID’s contribution
to the ESMAP Trust Fund managed by the World Bank.
The intended outcome of MECS is a market-ready range of innovations (technology and business
models) which lead to improved choice of affordable and reliable modern energy cooking services
for consumers. Figure 14 shows how the key components of the programme fit together. We will
seek to have the MECS principles adopted in the SDG 7.1 global tracking framework and hope that
participating countries will incorporate modern energy cooking services in energy policies and
planning.
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Figure 14: Overview of the MECS programme.
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The concepts, data and key learning points on which the MECS programme is based result from a
series of inter-related projects:
• Gamos Ltd.’s early conceptual work on eCook [5].
o
•

The key CONCEPT NOTE can be found here.

Initial technical, economic and behavioural feasibility studies on eCook commissioned by DfID
(UK Aid) through the CEIL-PEAKS Evidence on Demand service and implemented by Gamos
Ltd., Loughborough University and University of Surrey.
o

•

The key FINAL REPORTS can be found here.

Conceptual development, stakeholder engagement & prototyping in Kenya & Bangladesh during
the “Low cost energy-efficient products for the bottom of the pyramid” project from the USES
programme funded by DfID (UK Aid), EPSRC & DECC (now part of BEIS) & implemented by
University of Sussex, Gamos Ltd., ACTS (Kenya), ITT & UIU (Bangladesh).
o

•

The key PRELIMINARY RESULTS (Q4 2018) can be found here.

A series of global & local market assessments in Myanmar, Zambia and Tanzania under the
“eCook - a transformational household solar battery-electric cooker for poverty alleviation” project
funded by DfID (UK Aid) & Gamos Ltd. through Innovate UK’s Energy Catalyst Round 4,
implemented by Loughborough University, University of Surrey, Gamos Ltd., REAM (Myanmar),
CEEEZ (Zambia) & TaTEDO (Tanzania).
o

The key PRELIMINARY RESULTS (Q4 2018) can be found here.

Figure 15: Funders of the preliminary research that paved the way for the MECS programme.

This data and material have been funded by UK AID from the UK government; however, the views
expressed do not necessarily reflect the UK government’s official policies.
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Annex 3: Measurement equipment specifications
Energy meters and dataloggers
Two types of dataloggers are specified below, simply because it has not been possible to find a
single device that offers both live readouts and downloadable data without requiring a WiFi
connection.
The role of the plug-in energy meter is to enable the user to capture the amount of electrical energy
actually used to prepare each dish that they cook.
The role of the datalogger is to record the load profile for the whole household’s cooking demand.
Plug-in energy meter for dish-level measurements
The plug-in energy meter must:
• Have a plug and a socket, to avoid having to cut cables (if absolutely necessary, standard
kWh sub-meters can be used, with the appliance cable or an extension cable cut in half and
fed into the meter).
• Have a live display of kWh consumed.
• Be accurate to 0.01kWh.
• Support loads of at least the maximum power the most powerful appliance on trial for at least
1 hour continuously. Recommended 3kW minimum rating.
The plug-in energy meter should:
• Not zero all measurements when the power goes off or the meter is unplugged.
• Be easy to reset the energy measurement to zero after each dish, ideally without having to
reset all other settings.
• Have a bright display that is easy to read in bright light or from different angles.
• Measurement of other variables such as voltage, power and time can also be useful, ideally
if they can be displayed simultaneously with the energy reading.
• Have a programmable tariff to enable live readout of expenditure per dish.
• Have a plug and socket that are compatible with local standard plugs/sockets (else adaptors
will have to be purchased.
• Be robust, both physically (splashing with water, steam, etc.) and electrically (voltage spikes,
dips, etc.).
• Be compact and lightweight.
Of the currently available options, Energenie has emerged as the preferred brand, however some
models still present issues with zeroing, premature failures and a battery with a very short lifetime
(resulting in the meter zeroing itself when unplugged or a blackout occurs). The cost of the Energenie
energy meters is generally between 15-20 USD. Energenie and generic equivalent energy meters
are available from several online retailers, including:
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•

•

https://www.amazon.co.uk/Energenie-429-856UK-PowerMeter/dp/B003ELLGDC/ref=sr_1_17?keywords=energenie&qid=1567068879&s=gateway&
sr=8-17
https://www.jumia.co.ke/generic-ac-power-meter-digital-wattmeter-uk-energy-meter-wattmonitor-electricity-cost-diagram-measuring-socket-analyzer-15835640.html

Figure 16: Energenie Power Meter.

Datalogger for load profile measurements
The datalogger must:
• Measure timeseries cumulative energy or instantaneous power.
• Have a resolution of at least 0.01kWh (or 50W) and 1 minute.
• Not require a WiFi connection to function.
• Data should be stored on the device with sufficient storage capacity for at least 1 week of
data.
• Data should be easy for enumerators to download by Bluetooth, SD card or USB in a
standard format (.CSV, .XLS, etc.).
• Not lose data when unplugged or during a blackout.
The datalogger should:
• Be robust, both physically (splashing with water, steam, etc.) and electrically (voltage spikes,
dips, etc.).
• Also measure voltage separately from power/energy.
• Clearly indicate when it is recording data.
• Be compact and lightweight.
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Weighing scales
If participants use LPG during the baseline phase, a flat scale is recommended, otherwise a digital
hanging balance is sufficient. A digital hanging balance typically costs 5-10 USD per unit, whilst a
flat scale typically costs 30-60 USD per unit.

Figure 17: Digital hanging balance (left) and digital flat scale (right).
Table 5: Comparison of digital hanging balance and digital flat scale.
Equipment
Digital
hanging
balance

Accuracy
(meal)
Biomass:
100g
Kerosene:
50g

Installation

Procedure

Advantages

Fixed hanging
point far from
walls ideal, but
handheld ok if
weighing <5kg.

Hang bag of
biomass,
whole
kerosene
stove.

§ Hanging

Limitations
balances

cheap,

widely

available

and

relatively easy to use.

§ High accuracy required for
meal

level

LPG

measurements.
§ LPG cylinders difficult for
participants to lift.
§ Safety

risk

if

detaching

regulator.
§ LPG measurements prone
to user errors.
Flat scale

LPG: 10g

Put
on
surface.

flat

Place bag of
biomass,
whole
kerosene
stove or whole
LPG cylinder.

§ Less prone to user

§ Difficult to find flat scales

errors than hanging

with sufficient accuracy with

balance.

weight range required for

§ Can
cylinder

leave

LPG

on

scale

(unless tare occurs
automatically).

LPG cylinders.
§ Difficult to fit bulky biomass
on flat scale.
§ Expensive.
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Annex 4: Example of classifications for typical Kenyan dishes
‘Heavy’ foods like beans, meat stew or makande/githeri generally require boiling for 60 minutes or
more. They are easy to cook on an EPC, which can offer significant energy & time savings over
electric hotplates, or a rice cooker with moderate energy savings.
• Githeri/mokimo - beans & maize stew, usually wet fried/mashed potatoes with
maize/beans/peas/pumpkin leaves. Many people will pre-cook (boil) githeri in bulk and wet
fry portions throughout the week.
• Beans/peas/kamande/ndengu - beans/peas/lentils/green grams, usually stewed. Typically
dried, so require rehydrating as well as cooking - some people soak before cooking, others
just cook for longer. Many people will pre-cook (boil) in bulk and wet fry portions throughout
the week.
• Chicken, meat – Usually wet fry (stew) or dry fry. Many people will pre-cook (boil) meat in
bulk and wet fry portions throughout the week.
• Matumbo - Tripe, usually wet fried
‘Staple’ foods and water that require boiling for 15 minutes or more can also be cooked on an EPC,
with moderate energy & time savings or rice cooker with moderate energy savings.
• Heating water - for tea/coffee, bathing, drinking etc.
• Pasta/noodles - Boiled and then often wet fried.
• Porridge - Requires regular stirring, but perhaps not in the EPC.
• Potatoes/pumpkin/nduma/muhogo - Nduma=arrow roots, muhogo=cassava. Usually
boiled, sometimes wet fried.
• Matoke
- Bananas. Usually wet fried, sometimes boiled.
• Rice - Just boiled.
• Pilau - A combination of meat stew and rice. May use meat stew/stock pre-cooked on a
previous occasion, or may cook the meat especially for this dish. May involve some frying of
onions too. Sometimes potato is even thrown in!
• Ugali - Kenyans usually bring water to the boil, turn down the heat, add maize flour, stir,
repeating a few times, then leaving to simmer until the mixture has reached the desired
consistency.
‘Quick fry’ foods can also be cooked on an EPC or rice cooker, but some households may be
reluctant to try and/or there are limited energy savings.
• Eggs - Could be boiled, fried or omelette. If omelette, can often be combined with potatoes
(chips mayai), which may need deep frying first.
• Fish - Typically wet or dry fried whole or in fillets.
• Leafy veg - Sukuma wiki, spinach, etc. Typically dry fried, sometimes with onions.
• Sausages – Typically shallow fried.
‘Long fry and deep fry’
foods are very difficult to cook on an EPC or rice cooker, as they
require precise temperature control.
• Pancakes/Chapati - Shallow fried one by one in a shallow pan, as they must be flipped and
swapped over many times. Requires low heat evenly distributed throughout the pan.
• Chips - Deep fried. If oil too hot, they burn, if too cold, they go soggy.
• Mandazi - Donuts. As above.

47

Cooking Diaries 3.0
Protocols
Annex 5: Alternative techniques
Fuel measurements
The cooking diaries 3.0 protocols recommend the use of digital hanging balances to measure the
weights of cooking fuels before and after each meal, or if participants use LPG, a digital flat scale.
This annex explains the other options available, which may be more appropriate in certain contexts.
Table 6 and Table 7 compare the different options for measuring the energy content of each fuel.
Measurements should take place at the beginning and end of each measurement interval, with the
difference between the two representing the amount of each fuel consumed in that interval (see 0
Measurement frequency). For example, at meal-level resolution, the energy measurements should
be taken before and after cooking the meal.
Figure 18: Gas is the hardest fuel to measure by
weight, as the weight of gas used in each meal is
relatively small compared to the total weight of
the cylinder. In Tanzania, 6kg cylinders were
purchased for participating households and a
metal stand constructed to hang the scale from,
however detaching the regulator before and after
every meal was inconvenient for participants (top
left).In Kenya, 3kg cylinders with stove-top
burners proved more convenient, but some
households still struggled to get accurate
measurements (top right). Flat scales can be more
convenient than a hanging balance and are
usually available locally, but are significantly more
expensive than a hanging balance (bottom). A gas
meter is the ideal solution, as it is accurate for any
cylinder size and very easy for participants to read,
however they are not usually available locally, are
bulky and expensive (bottom).

Measuring weight works well for solid,
liquid and gaseous fuels, although the latter
presents significant challenges as weight
changes are often very small, especially
with higher resolution measurements.
Volume can be measured relatively easily
for liquid fuels and with the aid of a gas
meter, also for gaseous fuels. Electricity is
the most difficult to measure without a
specialist meter - household meters can be
used if necessary, but are subject to the
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‘noise’ of other electrical appliances. Gas and electricity meters are likely to be difficult to source
locally and may well have to be imported. However, they greatly increase the accuracy of the results
and the ease of recording data for the participants.
Table 6: Key energy measurement techniques and their applicability to different fuel types.
Fuel
Firewood
Charcoal
Kerosene
LPG
Biogas/natural gas
Electricity

Weight
x
x
x
x

Volume
x
x
x

Expenditures
x
x
x
x
x
x

kWh metering

x

Table 7: Comparison of different energy measurement techniques.
Techn
ique
Weigh
t

Equipment
Hanging
balance

Flat scale

Accuracy
(meal)
Biomass:
100g
(meal), 1kg
(week)
LPG: 10g
(meal),
100g
(week)
Kerosene:
50g (meal),
500g
(week)

Installation

Procedure

Advantages

Fixed hanging
point far from
walls required
for LPG.

Hang bag of
biomass,
whole
kerosene
stove or whole
LPG cylinder
(detaching
regulator).

§ Hanging

“

n/a

Limitations
balances

cheap,

widely

available

and

relatively easy to use.
§ LPG

cylinders

stove-top

with

burners

easy to hang

§ High accuracy required for
meal

level

LPG

measurements.
§ LPG cylinders difficult for
participants to lift.
§ Safety

risk

if

detaching

regulator.
§ LPG measurements prone
to user errors.

Place bag of
biomass,
whole
kerosene
stove or whole
LPG cylinder.

§ Less prone to user

§ Difficult to find flat scales

errors than hanging

with sufficient accuracy with

balance.

weight range required for

§ Can
cylinder

leave

LPG

on

scale

(unless tare occurs

LPG cylinders
§ Difficult to fit bulky biomass
on flat scale

automatically).
Volum
e

Measuring
jug

Gas meter

Kerosene:
50ml
(meal),
500ml
(week)
LPG/biogas
/nat.
gas:
0.005m3
(meal),
0.05m3
(week)

n/a

Pour kerosene
into jug.

§ No

specialist

equipment required

§ Potential safety risk when
pouring fuel

§ Easy to carry out
Install
gas
meter
in
pipeline close to
stove

Read meter.

§ Very user friendly

§ Cost & availability of meters

§ Highly accurate

§ Bulky meters
§ Technician required for gas
meter installation
§ Meters not compatible with
stove-top burners
§ Adaptors

required

for

different gas pipes
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Expen
ditures

None

Meal level
unlikely to
be possible,
except for
biomass.
Every
purchase
for weekly.

n/a

Record
quantity and
cost each time
fuel
is
purchased

§ No

equipment

required

§ Difficult to measure above
weekly resolution, especially

§ Very user friendly
§ Broader range of cost
data collected

for gas/electricity
§ Quantities of biomass fuel
often not standardised
§ No records for collected
fuels

kWh
meteri
ng

Household
meter, submeter
or
plug-in
electric
meter

0.05kWh
(meal),
0.5kWh
(week)

Household
meter already in
place.
Sub-meter to be
installed
on
cabling
to
kitchen
appliances/soc
kets.
Plug-in meter
plugged
into
socket.

Read meter or
automatic
datalogger.

§ Very user friendly

§ Electricity only

§ Highly accurate

§ Household meter readings

§ Household
often available

meter

contain

‘noise’

of

non-

cooking appliances
§ Some

household

shared

meters
between

properties/tenants
§ Electrician required for submeter installation
§ Plug-in meters not widely
available

Measurement frequency
The cooking diaries 3.0 protocols specify meal level resolution data collection for baseline fuels and
both dish level resolution and continuous recording (per minute or above) for electric cooking.
However, other measurement frequencies may fit better in certain circumstances.
How frequently the measurements are taken is a key variable that will determine how the study is
set up and the conclusions that can be drawn from the data (see Table 8). Higher measurement
frequency can offer a deeper understanding of the energy implications of different cooking practices,
but more accurate measurement equipment is likely to be required and data collection may be limited
to shorter periods due to the much higher volumes of data generated. Data from higher resolution
measurements can usually be added together to perform analyses at lower level resolutions (e.g.
per dish resolution data can be added together to create per meal data), however the reverse is not
usually possible. Having a standardised measurement frequency for all variables can facilitate data
analysis, as it will be easier to separate individual records of practices and energy measurements
and establish correlations between the two.
Recording below meal level is challenging for biomass, as It cannot simply be switched on and off
for measurements to be taken between dishes. For electricity in particular, the use of dataloggers
can offer very high resolution data with minimal intrusion on the cooking process.
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Table 8: Typical applications of data collected at different measurement intervals.
Measurement
interval
Sub-dish
Per dish
Per meal
Per day
Per week/month

Typical requirements

Typical applications

Dataloggers or live readout
from meters on specific
appliances.
Separate appliances for
each dish. Measure before
& after finishing each dish.
Measure before & after
meal.
Measure daily.
Measure weekly/monthly.

Understanding the power and energy implications of different appliances
and cooking processes.
Comparing energy use between dishes and appliances.
Understanding how energy use varies throughout the day. Creating daily
load profiles.
Quantifying the daily energy load on a battery-supported system.
Cost comparisons between different fuels, appliances and practices.
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Annex 6: Version 3.0 redesign
The cooking diaries 3.0 protocols were redesigned to answer research questions proposed by a
variety of stakeholders (Table 1) and address specific challenges with the implementation of the
methodology and analysis of the data (Table 10).
Table 9: Research questions that frame the cooking diaries 3.0 protocols.
Perspective
Techno-economic
modelling
&
system design

Research question
How much energy do people currently use
to cook?

Key output
Baseline energy demand

Design modification
Triangulate findings from other
scales

How much electricity do people need to
cook?
When do they need the energy?
What spec do my components need to be
rated to?
How do different appliances change the
above?

Daily energy demand

Behavioural
change

Is it cheaper than what people are
currently spending?
What is most attractive to everyday
cooks?

Baseline & transition fuel
expenditures
Most desirable appliances,
most desirable features

Private sector

Is it profitable?

Opportunities to make money,
difference
between
actual/modelled & baseline
costs
Opportunities to create new
livelihoods
Utilisation rate for each culture

More data points across wider
range of scenarios
Datalogging
Datalogging,
load control strategies
Unstack baseline fuels
Stack new appliances with
baseline fuels
Appliances with lower rated
power
Triangulation
of
actual
expenditures during test
Post-endline data collection on
appliance use, focus groups at
start to select appliances, J
KL rating each time cooking,
exit survey
Triangulation
of
fuel
purchasing behaviour

Economics

Where are the livelihood opportunities
Appliance
designers

Statisticians

Which appliances are most compatible
with which cultures?
How could appliance design be improved?

Load profiles
Peak load
Utilisation rate, energy & power
performance
of
each
appliance, load profiles

Practical options for design
modifications

How many data points do we need?

‘enough’ data

How accurate are the measurements?

Confidence in measurement
techniques

How repeatable are the results?

Realistic scenarios

Food scientists/
nutritionists
User experience

How do electric appliances affect the
nutritional quality of the food?
What is likely to be frustrating for the user?

Impact of each appliance on
nutrition for typical foods
Key issues for product/service
designers to consider

Users

What value does this bring to my kitchen?

Key marketing features

Focus groups, trialling of avonstyle business model
Trial appliances with focus
groups at start,
Exit survey qs, JKL rating
each time cooking, focus
groups
with
cooking,
observational cooking sessions
Plan out key categorisations for
analysis in advance
More regular enumerator visits,
new
gas
measurement
techniques,
dataloggers,
triangulation
Post-endline
measurement,
better participant selection
Kitchen laboratory tests of key
foods
J KL rating for ease of
cooking, exit survey, trialling
different tariffs/payment plans
exit survey qs, focus group,
observational session, postendline study
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Can I afford it?
Safety
Ethnographers

What are the key risks? How can they be
mitigted?
How will this change everyday kitchen
routines?

Design
specification
for
repayment plans, identification
of key target market segments
Identification of key risks &
mitigation strategies
Change in behaviour

How will this affect family dynamics?

Change in behaviour

Food
anthropologists &
cultural
geographers
Professional chefs

Which other cultures cook in similar ways?

Transferability of results to
other places

How tasty is the finished product?

Tastiness of each dish on each
appliance

Gender

How does this affect women and men?

Development

Does this improve quality of life?

Environmental
scientist

Does this actually reduce
emissions & deforestation?

Disaggregation
of
survey
results by gender, change in
behaviour
Cost, safety, nutrition, time,
ease of use
Utilisation rates

Policy

What are the trade-offs of encouraging a
whole population to adopt this type of
cooking?

Mini-grid
developers

Will this still be affordable (for us and for
users) with our tariff?

carbon

Can we limit the peak load?

Solar
home
system
developers/
distributers
Utilities

Cookstove
designers/
distributers
Health

Societal level aggregation of
the above benefits & costs,
utilisation rates, aspirational
features
Identification of the ‘low
hanging fruit’, utilisation factors
correlated to tariff rates, profit
margin on different business
models
Actual peak load and utilisation
rates with each load limiting
strategies

How much bigger is this than our current
biggest system?

Utilisation rates of different
sized systems

How much revenue will this bring in?
Will it cause a meltdown on our grid? Will
our grid prevent anything melting in the
pan?

Utilisation rates, daily energy
consumption, WTP
Load profile, peak power.
Impact of voltage on utilisation
rates & customer satisfaction.

How does this compare to our current
cookstove?

Time, cost, user experience,
utilisation factor

What are the health impacts of different
utilisation rates?

Emissions levels at different
utilisation rates

Triangulation
of
existing
expenditures & purchasing
patterns
Exit survey qs, focus group,
testing of appliances
Comparison
of
baseline,
transition
&
post-endline
cooking behaviour, exit survey,
observational
sessions,
storyboarding
exit
survey,
observational
sessions, storyboarding
Dish-level categorisation of
results
for
intercultural
comparison
J KL rating from other HH
members after eating, blind
taste tests
Gender of cook, exit survey
with other HH members, trial
Avon-style business model
Evaluation of results of other
metrics
Stack new appliances with
baseline fuels, post-endline
study
Post-endline study, broader
trials
Trial ultra-efficient appliances
Tariff experiments to test WTP
Behavioural change strategies
Trial appliances with lower
peak power
Trial
load
controllers,
schedulers or fixed hours of
use
Trial ultra-efficient appliances
Trial appliances with lower
peak power
Behavioural change strategies
Tariff experiments to test WTP
Dataloggers, measure system
voltage, Trial appliances with
lower peak power
Trial
load
controllers,
schedulers or fixed hours of
use
KPT, kitchen laboratory tests,
include range of ICS in study.
Emissions monitoring
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Table 10: Root causes of incompatibility of data in 2.0 & mitigation strategies for 3.0.
Factor
Insufficient
points for
category

data
each

Mitigation strategy
•
Calculate minimum sample sizes for each categorization of data & either extend recording
period until met or specify additional data to be cooked in kitchen laboratory (e.g. if insufficient
data for rice, request specific households to cook rice for dish-level comparisons only)
•
Dish level resolution data for electricity – sub meter on each appliance
•
Ask each participant to ‘unstack’ their primary fuel in 2nd part of baseline phase.
•
Ask each participants to ‘unstack’ appliances in 2nd part of transition phase

Missing
records
causing
underestimation of
each variable when
aggregated at a
higher level

•

•

Daily transcription of records by enumerator, noting any missing data so that data points can
be excluded from aggregated metrics (e.g. exclude days from meal-level study with missing
meals from daily load profiles)
Also recording data at all lower resolution levels (e.g. also recording meal level, daily, weekly
& monthly totals for fuel use on a dish-level study)
Datalogging for load profiles

Incompatibility
of
measurement
scales
Inaccurate
and
dangerous
gas
measurements

•

Focus on dish level data for all variables

•

•

Gas cylinders, charcoal & kerosene all to be weighed per meal using flat scale
o
Daily measurements unlikely to be sufficient to capture all charcoal & kerosene
used by poorer HHs, who often purchase for each meal
Measurements verified (scales tared, gas cylinders re-weighed, etc) by enumerators once a
day. HHs use notepad for energy readings.
6kg stove top burners for gas.
o
Unscrewing the regulator for each measurement is time consuming, frustrating and
can be unsafe
o
Burners for 3kg cylinders not good quality and few households already have them.
Also record fuel purchases

Data
digitization
time lag

•

Enumerator visits once a day with tablet.

Unsure how new
appliances fit into
natural
kitchen
routines after all
electric phase
Selecting the right
appliances to trial

•

Post-eCooking transition phase with households allowed to use whatever they want

•

Select first participants, go to store with enumerators & purchase interesting appliances or
import if known appliances not available.
Carry out initial kitchen laboratory experiments on most popular dishes with initial participants
& enumerators to find most useful and most energy efficient appliances
Allow initial participants to take home all appliances for testing

•

•
•

•
•
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