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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types

of ISO document should be noted. This document was drafted in accordance with the editorial rulé
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Introduction

The significance of standardization in the cookstove sector is well established. In addition to the documents
published by ISO, there are many other “evaluation instruments” in existence throughout the world, covering
different aspects of clean cookstoves and clean cooking solutions. These various evaluation instruments
(standards, protocols, test methods, etc.) serve a multitude of purposes by examining a range of different
metrics.

Determining the pros and cons of each evaluation instrument can be challenging. To address this gap, this
document provides guidelines to assist in assessing and identifying which evaluation instrument is most
appropriate to address the specific needs of a particular situation. This guidance is intended to better inform
stakehdlders in order to ensure that the end product is fit for purpose in a holistic sense.

© IS0 2024 - All rights reserved
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Clean cookstoves and clean cooking solutions — Guidance for

evaluation

1 Scope

This dofument provides guidance for examining evaluation instruments that assess cooking systems. The

goal is tp ensure that a cooking system evaluation instrument achieves its objectives and is fit for@ particular

purpos¢. Doing so means recognizing that the stove is one part of a series of complex and’int¢racting

systemg, many of which are variable.

The dodqument includes procedures to ensure that:

— an ¢valuation instrument captures the necessary input measures at an apprépriate level of detail and
qudlity;

— outputs from the evaluation instrument are accurate, repeatable, reproducible, and appropiyiate for
assessing the stated outcome.

The doqument also provides guidance to interpret the outputs of arfevaluation instrument when reporting.

The doqument does not specify test methods nor recommend presdetermined procedures or benchrarks of

performjance (also known as tiers).

2 Nofrmative references

The follpwing documents are referred to in the text in'Such a way that some or all of their content constitutes

requirements of this document. For dated referenees, only the edition cited applies. For undated refgrences,

the latept edition of the referenced document (in¢luding any amendments) applies.

ISO/TR[21276, Clean cookstoves and clean cooking solutions — Vocabulary

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/TR 21276 and the followirlg apply.

[SO and
— IS0
— IEC
3.1

IEC maintain tepminology databases for use in standardization at the following addresses:

Online browsing platform: available at https://www.iso.org/obp

Electropedia: available at https://www.electropedia.org/

cookiny

p system

combination of cookstove [3.2], Tuel, cooking equipment, cooking environment (including ventilation (3.16))

and coo
[SOURC
3.2

king practice

E: ISO/TR 21276:2018, 3.5.4]

cookstove
appliance primarily employed for the cooking of food, but which can also be employed for space or water
heating, or other purposes

[SOURC

E: ISO/TR 21276:2018, 3.1.7]

© IS0 2024 - All rights reserved
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correlative relationship
relationship between a proxy metric (3.10) and the desired outcome (3.5), both of which are relevant to the
system of desired impact (3.15)

3.4
critical

input

aspect of a system (3.13) that affects the value of a measured performance metric (3.9), and that can vary
throughout a system of desired impact (3.15)

3.5

desired outcome

outcom

3.6
evaluat
specifie]

Note 1t
Note 2 t

Note 3 t
physical

3.7

fitness
assessn
for whig

3.8

b that the evaluator wishes to achieve in the system of desired impact (3.15)

ion instrument
d methodology of measuring or collecting data using a documented procedure

entry: The term evaluation instrument is akin to “test method”, “protocol”, or “evaluation tool”.
entry: An evaluation instrument can consist of a series of different tests or data'¢ollection steps.

b entry: An evaluation instrument can result in either quantitative or qualitative data, such as repr
properties or social measures.

for purpose
ent of an evaluation instrument (3.6) ascertaining it is.capable of sufficiently meeting the oh
h it is to be applied

mechanistic relationship

predict
the prox

39

ble connection between the performance metric (3.9) (a measure in the system of action (3.]
y metric (3.10) (a measure in the system of-desired impact (3.15))

perforipance metric

measur
of a coo

3.10
proxy 1
measur

3.11

hble quantity characterizing the'behaviour of the system of action (3.14) with regard to som
king system (3.1)

hetric
hble quantity in thésystem of desired impact (3.15), which is related to the desired outcome (3

reporting framework

approad

3.12
safety

h to document and disseminate findings from an evaluation instrument (3.6)

esenting

jectives

[4)) and

b aspect

.5)

L2 9\ ¢+

1 H £ a ] o L P | ¥ Iy
ablllty otacoorstove =z COOCOpCT ateaatah acttopta

[SOURC

3.13
system

+olblo 1 1 oF o3 £l
OTCTCVCT OT T IS OT ITatl 11T

E: ISO/TR 21276:2018, 3.3.22]

collection of elements that can be grouped within a common boundary

3.14
system

of action

system (3.13) that is altered by the design of technology, by behaviour change, or an intervention programme

Note 1 to entry: Refer to subclause 5.2 for further information.

© IS0 2024 - All rights reserved
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system of desired impact

system (3.13) in which an evaluator wishes to claim that a change has occurred

Note 1 to entry: Refer to subclause 5.3 for further information.

3.16

ventilation
provision of air supply, by natural or mechanical means

Note 1 to entry: Ventilation can have a different interpretation depending on the context. For example, ventilating a
flame to provide fresh air for combustion is distinct from ventilating a room to provide fresh air for its occupants.

4 Multiple aspects of cooking systems

A cooki
impacts
a cooki
an eval

identify|the aspects to be considered, some of which may include:

a) Acc

b) Acdessibility of parts (manufacture, repair, as well as skilled laboug);

c¢) Adqgption of stoves and measurement of adoption rates.

d) Affprdability.

e) Clithate impacts (e.g. carbon neutrality).

f)
g)
h)

He

Deqcription of government policy around a specifi¢ fuel or appliance.
Durability.

Emj|ssions (type and quantity).

Endironmental impacts, including aic/pollutant concentration.

Fud efficiency.

Gerlder impacts.

dlth impacts (including exposure assessment).

Livelihood and market impacts.
Properties of fuel (physical and chemical).

Rellability:

g system is a complex culmination of many components and factors. Cooking systems have
on a range of different members of society and on the environment. Hence, there'are many as

g system that may be assessed using an evaluation instrument. Depending oh.its intended
Iation instrument may assess part of one or more aspects of a cooking systéem. An evaluator peeds to

essibility of fuel or energy source (available physically, reliably, and affordably).

various
pects of
urpose,

Safétys

Social impacts.

Suitability for performing cooking tasks.

Usability: ease of use and understandability of instructions.
User acceptability: aesthetic and ergonomic aspects.

User practices (such as choice of size and materials of cooking vessels).

© IS0 2024 - All rights reserved
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How each of these aspects is defined for a particular evaluation instrument is contextual and based on the
specific needs of that assessment.ll] Therefore, all terms and definitions need to be clearly stated in any

evaluation instrument.

It is likely that more than one evaluation instrument is needed to achieve a comprehensive evaluation of
a cooking system and its impacts. Clauses 5 and 6 outline some considerations for how individual aspects
should be treated by an evaluation instrument and how they should be assessed. If an assessment of an
evaluation instrument identifies that it fails to meet the intended purpose, then an alternative evaluation
instrument should be sought.

5 System identification

5.1 System identification overview

The teri “system” is used throughout this document as a reminder that every collection of glements, y

vhether

it be te¢hnological, social, or administrative, contains components that affect operatiomand outcgmes. To

identifyj
and the

For eac
intende

appropriate evaluation mechanisms, the evaluator must identify two systenis;‘the system q
system of desired impact before choosing a performance metric and evaltiation procedure.
lists a spquence of possible system choices from smallest to largest. This hierarehy of nested syste
originally presented in Bond et al.[2] but has evolved since that publication, and ‘system definitions c

Table 1 — Description of systems

faction
Table 1
ms was

hn vary.

h system in Table 1, one or more performance metrics may apply, depending on the context and
d purpose of an evaluation. Refer to Clause 4 for some examples of performance metrics.

Sy

stem name

Description

Cookstove

Appliance primarily employed for he’cooking of food, but which can also be emplpyed for

space or water heating, or other, purposes. The cookstove itself may be considered
tem of physical components that'embody the energy conversion scheme, but by it

cookstove cannot perform a‘cooking function, therefore many aspects of its perfofmance

must be assessed within-a larger system. The combination of the cookstove, fuel, ¢
vessel, operating procedure, and operating environment are the minimum elemer
needed to define a system for evaluation in a controlled laboratory setting.

a sys-
elf, a

ooking
ts

C

o

pking system

Combination of cobkstove, fuel, cooking equipment, cooking environment (includiing ven-

tilation) andycoeking practice. This is the minimum system needed to complete a
task. Ventilation in this context refers to the supply of air for combustion and tran|
exhaustgases from the cookstove.

ooking
sfer of

Kitch

bn environment

Cooking system as well as kitchen occupants (including cook), kitchen room and n
otmiechanical ventilation of the working space, and stoves other than the one eva
Cooking can occur in an open environment, which challenges some conventional d
tions of a kitchen.

atural
uated.
efini-

Kitchen; structure of entire house and position of kitchen within it; occupants of the
Household house; energy service demands and building ventilation of the household; fuel stofage
and acquisition.
Group of households with common spatial boundaries or demographic characteristics;
(ommunity infrastructure, institutions, local markets, and fuel supply; cultural norms and edpcation;

sources of alr pollution such as fugitive dust, tratfic or trash burning.

© IS0 2024 - All rights reserved
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Table 1 (continued)

System name Description

Nation or region

health targets; societal norms and aspirations.

Politically defined geographic area. Contains many communities with overall governance
structure; natural and built environments within those areas; policy instruments such as
regulation, enforcement, and import and export duties; agreed standards, protocols and

Includes all nations, as well as the global climate system; multinational companies

Entire world standards, protocols and health targets; societal norms and aspirations that cross

including those that affect energy supply and humanitarian aid; internationally agreed

nation-

al boundaries.

osing a perform

metric dnd evaluation procedure.

5.2 System of action

The sygtem of action is the largest system altered by the evaluator. For example, if\the cookstove

or fuel

are replaced, as in a programme that provides liquefied petroleum gas, the systentof action is the cooking
system. The kitchen environment is considered the system of action in a pregramme that provideés room
ventilation. The choice of system of action is important for determining appropriate performance |metrics

and evaluation mechanisms.

5.3 System of desired impact

The system of desired impact is the system in which the evaluatoravishes to claim that a change has o
All components of the system, not only those of interest to the-evaluator, can affect the outcome. The
of desirgd impact may be the same as the system of action;-however, evaluators often wish to claim 4
in a larger system. Such an extrapolation is rarely appropriate. As the chosen system of desired

curred.
system
change
impact

increasgs in size, the greater complexity of the system also increases the variation in desired outfome so

that the effect of the measure being evaluated can. e imperceptible. This situation can be counter
choosinjg a smaller system of desired impact or a Iarger system of action.

5.4 Implications of system choice

cted by

The evdluator’s choice of system of action and system of desired impact must be supported by appfopriate
evaluatjon measures. Evaluators arenot expected to invent new evaluation measures, such as measyirement
protocolls or survey instruments..Instead, evaluation measures are expected to evolve to suit the needs
of rigour by explicitly addressing the concepts listed in this subclause, and evaluators may partidipate in

processgs to develop new evaluation measures.

Some quiestions that can determine whether the chosen systems are appropriate for the question of finterest

include

a) Do the evaluation measures produce one or more performance metrics that represent the aspeft being

evaluated,in the system of action?

b) Dogsthe evaluation measure identify critical inputs, namely those aspects of the system that vjary and

that alter the measured performance metric?

c¢) Does the evaluation measure require an assessment of how variation of critical inputs throughout the

entire system of desired impact affects the performance metric?

d) Do the reporting measures identify a desired outcome and proxy metric within the system of

desired

impact, and an explicit connection between the performance metric and the desired outcome? (For

further guidance, see Reference [2].)

© IS0 2024 - All rights reserved
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6 Determining fitness for purpose

6.1 Validity and relevance

Fitness for purpose includes considerations of validity and relevance. A method is valid when it is based
upon well-founded and accurate claims or assumptions.[3] A method is only relevant when it is applied in

such a way that its validity is maintained for the context in which it is to be applied.

When assessing if an evaluation instrument is fit for purpose, it is necessary to first establish if the approach
is fundamentally valid and relevant. Some example questions that may be asked when evaluating an

evaluation instrument include the following:

a) Isthe approach based upon a generally accepted evaluation technique?

b) Is there sufficient documentation to justify that the approach utilizes valid methodolagies {
based upon robust scientific or technical knowledge?

c) Isthe method going to be applied in a manner consistent with the purpose of the,ofiginal protog

d) Argthe questions or knowledge being sought by the individual applying the protocol consistent
stated objectives of the method?

6.2 Situational appropriateness or contextuality

Assessing if an evaluation instrument is fit for purpose is predicated.on establishing the situation or
in whiclp that method is to be applied. Contextual considerations thatimpact the appropriateness of a
include fhose such as goals and priorities, minimum accuracy requirements, and limitations or requi
specific|to the system in which the method is to be applied. Awalid method is possibly not appropriaf
situatiops, and therefore, is not fit for purpose in all situatiens.

One exdmple is the repeatability of a procedure. A pracedure can be valid but give highly variable
such as|a survey asking primary cooks how long they are typically in a kitchen each week. Such §
can be flit for purpose to establish a range of typical cooking times, but not be fit for purpose if the g
establish a highly repeatable measure of exposure time to cooking-based emissions.

Situational appropriateness is often alsovinfluenced by contextuality. An evaluation instrument

hat are

ol?

vith the

context
method
rements
e for all

results,
survey
oal is to

can be
trained

appropiiate for application in a highly.controlled laboratory setting, but not when applied to uncong

field usgge.[*] A method can also beappropriate for one geographical or cultural region, but not appl}lcable to

anothen} A procedure can be scientifically valid, but not situationally appropriate in all cases, and t
not relepant in all cases.

An example of contextuality is the choice of chemical species to be measured in emission measur
Measurjng emissions of-uhburned alkanes can be appropriate where LPG stoves are widely u
inappropriate whenwoed is the only fuel available.

An evalpation inStrument that is fit for purpose is situationally and contextually appropriate. Some §
questiofs thatuay be used to assess the situational appropriateness include the following:

a) Carl the method be applied in a way that is safe for all individuals involved?

erefore

ements.
ted, but

bxample

b) Is the goal of the assessment related to how a cooking system impacts an individual? If so, does the

method account for the location, cultural or social situation in which evaluation is to occur?

c) Arethe measures expected to be relevant to the cooking system under evaluation?

6.3 Transparency and traceability

All methods, processes, and procedures have inherent limitations. Often these limitations are in the form
of assumptions, idealizations, or methodological biases. A method can be valid despite these limitations,
but assessing fitness for purpose necessitates a clear understanding and appreciation that they exist. For a

© IS0 2024 - All rights reserved
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method to be fit for purpose, the limitations must be acceptable within the goals, requirements, and context
for which the method is to be applied.

Limitations of an evaluation instrument are not always obvious to a casual or untrained observer.
Transparency about these limitations at all stages is therefore necessary when evaluating and applying a
procedure. Indeed, an evaluation instrument that explicitly states limitations can be indicative of one which
has been carefully developed. An evaluation of whether a method is fit for purpose should occur not only
when it is applied, but also when considering the results or outputs that come from that method. This can
only occur through maintaining transparency.

Methodological traceability is the ability to track the process, assumptions, deviations from predefined
plans, and decisions made while completing a procedure. Traceability provides confidence in the reported
resultsatnd outcomes as it allows for the re-creation of the initial process. Traceability also prevjdes the
necessary information for an outside observer to objectively review the procedures taken and-assefss if the
process|and results are fit for purpose for their specific needs.

Some ejample questions that may be asked in order to assess if the implementation of a method is sufficiently
transparent and traceable, may include the following:

a) Aregassumptions and limitations explicitly stated?
b) Argall constants and coefficients in the calculations explicitly defined?

c) Dogs the testing report provided with results from the method in¢lude a discussion of any deyiations
from the standard testing plan?

d) Areg the names, or other identifying information, of peoplé\responsible for the quality of the data
included?

e) Arqthe dates and location of data collection, and duration of data collection, included in the rec¢rd?

f) Isthe number of data samples included in the record,and is there a record of any data that was discarded
dud to anomalies?

7 Quantifying variability

7.1 Gpeneral

Evaluatjon instruments often rely’ upon numerous primary inputs and parameters. Although many
paramefers can be necessary\td calculate final metrics of interest, often a few critical inputs| have a
dispropjortionate influence on the accuracy of those parameters. Evaluating a method for fitness for purpose
necessifates an appreciation’ for the inputs that will have the largest impact on the precision, accyracy, or
bias of the resulting outputs.

7.2 Reporting-experimental error and uncertainty

All meapurenients are susceptible to error. The source and scale of these errors can vary substantfally but
can oftgn be cla551f1ed as elther systematlc or random error. Systematlc error can arise from issues|such as
poor in 5 emiployed.
Systematic error can be quantlfled by comparlng measurands with cahbratlon or reference values.
Systematic errors can be difficult to identify but are completely avoidable if good procedures and calibration
practices are employed.

Random error is a result of uncontrollable variability in factors such as instrument noise, environmental
conditions, or unconscious observational variability. Random error results in different repeated measured
values despite no changes in procedures or instrument settings. Random error is quantified as the standard
deviation of the variability of the collected repeated measures.

A particular evaluation instrument may be repeatable, within the bounds of either systematic or random
error, or both. However, these errors can be unique to the test environment. It can often be necessary for an

© IS0 2024 - All rights reserved
7


https://standardsiso.com/api/?name=04f3fb2bfe5758880451afd006eed367

ISO/PAS 16617:2024(en)

evaluation to be performed at multiple sites and involve different personnel and equipment, in which case
the reproducibility of the measurements under these varying conditions also needs to be considered.

NOTE Repeatability is obtained via intralaboratory comparison, while reproducibility is obtained via
interlaboratory comparison.

In general, the objective should be to minimize error and uncertainty. However, there is also a need to
balance accuracy with efficacy. Improving the accuracy and precision of a measurement generally costs
time and money but does not always offer significant benefits. The extent to which a measurement has been
compromised to reduce time or financial costs should be justified.

Questions that can assist an evaluator in determining the appropriateness of uncertainty reporting are:

a) Is ah variability due to input parameters?

b) Are the repeatability and reproducibility of data considered separately, are causes |of vafiability
identified, and is the associated variability quantified?

c) Argcalibration details of equipment reported, where applicable, and is accuracy, uicertainty angd bias in
thi§ equipment considered?

7.3 Variability due to critical inputs

Critical [inputs are factors that can vary throughout a system of desired\impact, and for which vatiability
affects the value of a measured performance metric. An example of vdriability in critical inputs is fhe type
and condition of fuel used in a stove. Depending on the season, thefuel can be dry or damp, and cfn be of
varying origin. An evaluation using two different sets of input{arameters can yield different resplts, yet
such variability is normal within the target community. Similaxly, the size and design of dwellings pr other
relevant buildings is possibly highly variable within the target community. Another example is cooking
vessel sjze, which can influence the performance of both emissions and thermal efficiency.

A quest]on that assesses whether critical inputs are appropriately included is:

— Dogs the evaluation instrument identify critical inputs that affect the performance metric and quantify
varjability due to critical inputs that can becobserved throughout the system of desired impact?

7.4 Copmbining sources of variability

The ungertainty of an evaluationdnstrument is the result of a combination of all sources of erfror and
variabillity. The method of calculating the combined uncertainty depends on whether the uncertaintyfsources
are depg¢ndent or independent.[3116] To adequately assess if a method is fit for purpose, an identificatign of the
critical finputs, the associated”uncertainties, and the resulting combined uncertainty must be determined.
Once an overall uncertainty has been established, it becomes possible to determine if the uncerfainty is
acceptaple within the‘context for which the method is to be applied.

A final question that'should be assessed regarding the treatment of variability is:

— Dogs thetevaluation instrument appropriately combine uncertainty in order to quantify variabilify in the
performance metric, including variability due to critical inputs?

8 Reporting single-outcome evaluation

Through areporting framework, outputs of an evaluation instrument need to be documented, communicated
and interpreted for the appropriate end-user of that information. The evaluation instrument itself can
possibly give guidance on how to report the results, or provide raw data that an evaluator needs to interpret
and use at their discretion. The format of the report depends on the context. The report that describes
the findings of an evaluation instrument is critically important, as incomplete or misleading reporting of
findings can significantly affect the decisions taken based on the report.
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