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Foreword

ISO (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.
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Introduction

This document provides guidelines for the selection of energy savings evaluators, i.e. people conducting
energy savings evaluations who have the required knowledge and skills to determine energy savings
leading to credible and reliable results. Energy savings evaluations are widely used for assessing
programme effects and policy impacts, and for validation and/or verification of results at project,
organization and region levels.

At the project level, energy savings evaluation results can help entities reduce operating costs and
determine financial returns, help government regulators understand policy impacts, and help financing

i HEdiancrralcalaain-ar grant do ool oo
InstifgHonsHraretoahof 51 art OCCTSTOTTS,

At tHe organization level, energy savings evaluation results can help leaders of organizations reduce
operpting costs and control risks.

At the region level, energy savings evaluation results can help governments undérstand and improve
the ijnpacts of policies.

Evalfiation methods to determine energy savings vary depending on thelevel (project, organization or
regidn). Different knowledge and skills are required for each level.

By sglecting an appropriate energy savings evaluator with the required knowledge and skills, it
is pgssible to properly calculate the energy savings and te“implement climate and erergy policy
agreements appropriately.

© IS0 2019 - All rights reserved v
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Energy management and energy savings — General

gu

1

idelines for selecting energy savings evaluators

Scope

This document gives guidelines for selecting energy savings evaluators to determine ex-post (realized)

energ ; .
factdrs to consider. It also defines roles and responsibilities, recommends the required ¢o

provides key elements for assessing the knowledge and skills of energy savings evaluators.

At thle project and organization level, this document is applicable to both internal and extg
savings evaluators.

Seledting evaluators who calculate predicted energy savings is out of theScope of this docu

2

Normative references

Therk are no normative references in this document.

Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO gnd IEC maintain terminological databases-for use in standardization at the following ¢

3.1

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

IEC Electropedia: available at http://www.electropedia.org/

enerjgy savings
reduftion of energy consumption compared to an energy baseline

Note

Note

2 to entry: Afi_evaluation of savings from implementation of actions may need to identify

impa¢ts of the actiehs compared to other factors.

[SOURCE: 1S0*17743:2016, 3.8, modified — The notes to entry have been replaced.]

3.2

ifies the key
etence and

rnal energy

ment.

ddresses:

1 to entry: Energy-savings may be the result of implementation of an action(s) or of autonomous progress.

the separate

ene

gy savings evatuation

systematic process to measure, quantify, verify, analyse and report energy savings (3.1) within a defined
boundary

3.3

energy savings evaluator
individual, or a team of people, conducting an energy savings evaluation (3.2)

Note 1 to entry: The internal energy savings evaluator is affiliated with the implementer of the evaluated project
or evaluated organizations.

Note 2 to entry: The external energy savings evaluator who is being entrusted or commissioned is not affiliated

with

the interested parties or entities to be evaluated.

© IS0 2019 - All rights reserved
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lead energy savings evaluator
person who is competent to lead and/or review and provides assurance of consistency to relevant
requirements of an energy savings evaluation (3.2)

Note 1 to entry: A lead energy savings evaluator might also take partin an energy savings evaluation.

3.5

selector of energy savings evaluator
entity or personnel appointed by the client to choose an energy savings evaluator

Note 1 to en

ry: the client is an organization or a person requesting energy savings evaluation (3.2) The

lient

could be the |

3.6
objective
results to bd

Note 1 to ent

Note 2 to e
environment
process).

Note 3 to en
operational d

[SOURCE: IS

3.7
competenc

esponsible party, the programme administrator or the interested party.

achieved

y: An objective can be strategic, tactical or operational.

htry: Objectives can relate to different disciplines (such as financial,/health and safety
hl goals) and can apply at different levels (such as strategic, organization-wide, project, produg
try: An objective can be expressed in other ways, e.g. as<an ‘intended outcome, a purpos

riterion, as an energy objective, or by the use of other wordsiwith similar meaning (e.g. aim, gq

0 50001:2018, 3.4.13, modified — Note 4 to entry lras been deleted.]

a)

ability to dpply knowledge (3.9) and skills (3.10),to achieve intended results of energy sa

evaluation (

[SOURCE: I
definition al

3.8
experience
<evaluation
application

39

knowledge
<evaluation
evaluation (}

B.2)

0 9000:2015, 3.10.4, modified ~“of energy savings evaluation” has been added t
1d the notes to entry have been deleted.]

> combination of knowledge (3.9) and skills (3.10) obtained through a period of pra
bf carrying out energy savings evaluation (3.2)

> assimilation of facts, theories and practices with regard to carrying out an energy sa
B.2)

and
tand

e, an

al).

yings

b the

rtical

vings

3.10

skill

<evaluation> ability to apply knowledge (3.9) in order to carry out an energy savings evaluation (3.2)

3.11

energy performance improvement action

EPIA

action, measure, or group of actions or measures implemented or planned within an organization
intended to achieve energy performance improvement through technological, managerial or

operational,

[SOURCE: IS

behavioural, economical or other changes

050015:2014, 3.5]
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4 Considerations for selecting energy savings evaluators

4.1

General

When selecting the energy savings evaluator, the following key factors, explained in more detail below,
should be considered:

— the final objectives of the energy savings evaluation;

— the subjects of the energy savings evaluation;

—

4.2

Ener]
obje(

—

4

— ¢

4.3
The 1

treapproachestotheemergy savings evatuatiors
he reporting requirements;
he budgets for the energy savings evaluation.

e of the key factors affecting the energy savings evaluation may be confirmed in the plg

ther the energy savings evaluators or the evaluators’ organization.The energy saving
be selected from competitive bids or appointed from internal employees based on h

Final objectives of the energy savings evaluation

by savings evaluators should be assessed on an understanding of the basic knowlg
tives. This includes, but is not limited to:

he financial return of EPIAs;
he policy effect(s);
inancial assistance (e.g. subsidy, loan, grant);

ompliance with various initiatives and commitments to various interested par
rovernment and industry);

rerification of an energy. savings claim;
echnical issues involyed in the EPIA or other improvement actions being evaluated;

bnergy efficienCy)benchmarking.

Subjects of the energy savings evaluation

ubject(s) of an energy savings evaluation can include:

htial energy savings evaluator understands the key factors and‘needs of the evaluatior].

nning stage

e evaluation client (e.g. final objectives). Other factors will be confirmed in the planing process

s evaluators
ow well the

dge of final

Lies (e.g. to

project;

— anorganization (or part of an organization);

— acity, region or country;

— agroup of organizations;

— any other entity that has the capacity to make energy savings.

4.4

Approaches to the energy savings evaluation

Energy savings evaluators should have the technical competence to apply suitable calculation
method(s) for a certain approach(es) to fulfil an evaluation task. The methods should be agreed prior to

thee

© ISO

valuation.

2019 - All rights reserved
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Examples of approaches and corresponding methods include, but are not limited to:

— a top-down approach, which is an entity-based approach (e.g. evaluating the change in the total
energy consumption of the whole entity, such as a building, organization or city) involving indicator-
based calculation methods;

a bottom-up approach, which involves measure-based calculation methods, aggregating energy
savings from identified EPIAs, energy consumption-relevant variables modelling, calibrated
simulation and direct comparison;

— identifying the separate impacts of the energy saving actions compared to other factors.

NOTE IS
These Intern

4.5 Repo

0D 17741, ISO 17742 and ISO 50047 give approaches and methods for determining energy sajy
htional Standards can be applied independently or in combination.

rting requirements

yings.

Energy savings evaluators should have the competencies to satisfy specific reperting requirements

agreed to py

4.6 Budg|

The financi
the qualific:
of energy s
determining

5

the leve
whethe
require
confide
energy

whethe

the fina

the subject of the energysavings evaluation;

the scal

the leve

ior to the evaluation. Some issues for consideration include:
| of accuracy of energy savings evaluation results;

" or not a formal report is needed;

ments on reporting format and data documentation;
htiality;

Inits to be used (e.g. kWh, GJ, toe);

" the report is solely about energy or if CO2\equivalents are also expected.

ets for the energy savings evaluation

il and time budgets are likely te/affect the quality of the energy savings evaluation

hvings evaluators with theyappropriate competency to achieve the desired outcomg
 the financial and time budgets, the following factors should be considered:

| objective of the erergy savings evaluation;

e and compléxity of the subject;

| of required accuracy for the results of the energy savings evaluations;

the avaijlability of data and evaluation models, including completeness, timeliness, granularity

and

ition of energy savings evaluators. Budget and time should be set in order to allow hfiring

s. In

etc,;

the availability of the technical means to carry out the necessary data collection (e.g. measurement,
recording, storing);

the methods for evaluation [e.g. measurement and verification (M&V), simple statistical calculation
or extensive calibrated modelling, calculation especially desired accuracy].

Roles and responsibilities

The main roles and responsibilities for selector of energy savings evaluator, lead energy savings
evaluator and additional team member(s) of the energy savings evaluator are defined in Table 1.

NOTE

Examples of selection methods for energy savings evaluators are shown in Annex A.

© ISO 2019 - All rights reserved
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Table 1 — Roles and responsibilities for selector of energy savings evaluator, lead energy
savings evaluator and additional team member(s) of the energy savings evaluator

Selector Additional team
Lead energy
oy paps of energy . member(s) of the
Roles and responsibilities . savings .
savings energy savings
evaluator
evaluator evaluator
Set the specifications for the energy savings evaluation X
(including time frame, budget and required competences)
and possibly organize a tendering process
Submit a bid describing how the energy savings evaluation X
would be performed (data collection, data processing, etc.)
Agrde on the energy savings evaluation contract (possibly X X
inclyding negotiations of budget and/or other contractual
aspelcts)
Agrde on the energy savings evaluation methodology X X X
(boundary, evaluation method, baseline, etc.)
Ensure that the energy savings evaluator will have access X
to the information needed for the energy savings evaluation
Perform the energy savings evaluation (data collection, X X
data|processing, etc.)
Repart the energy savings evaluation X X
Communicate the energy savings evaluation X X X
Manage the energy savings evaluation work within the X
agrepd time frame and budget
Mitigate the risks of the energy savings evaluation X X
procgss regarding budget, data, etc.

6 Principles for selecting energy-savings evaluators

6.1 | General

The pelection of an energy savings evaluator is governed by several principles. The sele¢tion should
be miade in a way that allows.clients to assess whether the proposed energy savings evaluator has the
competence to performtherequired energy savings evaluation consistently.

6.2 | Confidentiality

Prior to thestart of the energy savings evaluation, the energy savings evaluator agrees to the
confldentiality’agreement established by the selector of the energy savings evaluator, whigh is related
to thie disclosure or distribution of the results of the energy savings evaluation (e.g. the finder of the
energysavings evaluation, government agency using the results), as applicable.

Energy savings evaluators should not use energy savings evaluation information for personal interest
or in a manner detrimental to the legitimate interest of the entity being evaluated.

NOTE 1 This concept includes the proper handling of sensitive or confidential information.
NOTE 2  Subject to agreement by the client commissioning the energy savings evaluation, energy savings

evaluators can be permitted to use anonymous data, for example, to improve advice about future EPIAs or to
improve upon publicly available benchmarks.

6.3 Impartiality

Both internal and external energy savings evaluators should act in an independent and impartial
manner to address the potential sources of bias, to ensure objectivity and to avoid conflicts of interest.
Energy savings evaluators do not evaluate their own work.

© IS0 2019 - All rights reserved 5
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6.4 Transparency

An energy savings evaluator should be prepared to perform evaluations such that all aspects of the
energy savings evaluation are transparent, at least to the evaluation client.

6.5 Competence

The energy savings evaluator is an individual or a team with core competencies to conduct an energy
savings evaluation. The core competencies include, but are not limited to:

a) knowledge of relevant legal and other requirements;

b) approptiate education, background experience and/or training experience in accordance)|with
Clause 7;

c¢) demonstrating alignment with applicable standards and recommended energy savings evaluption
protocals;

d) understfanding of the context of a project, an organization or a region, as applicable;

e) the abillty to identify the evaluation boundary and determine the energy baseline applicable tp the
subjects being evaluated;

f) adetailed understanding of energy use, energy consumption, energy efficiency, relevant varipbles
and static factors;

g) a detailed understanding of energy systems, the divisign of sectors (especially for analygis of
regions) and indicators, as applicable;

h) the ability to carry out appropriate measurementzand/or other data collection, calculation] and
verificafion applicable to subjects of evaluation, and to ensure the data are accurate, traceabl¢ and
kept conpsistently;

i) familiafity with, and ability to apply,“the energy savings calculation methods and, where
approptiate, proficiency in statistical and‘quantitative analysis;

j)  the abiljty to ensure recording, retention and documentation of all data, as well as of the evaluption
process} and of decisions made in,conducting the energy savings evaluation;

k) having the appropriate comimunication skills to report energy savings;

1) completing the energysavings evaluation within the agreed time frame and budget.

NOTE Whhere there is~a single energy savings evaluator, the evaluator is considered to be a lead energy

savings evalyator. If ateam is necessary to meet the competencies, a lead can be appointed.

6.6 Profédssional conduct

An energy savings evaluator should conduct the energy savings evaluation in a professional manner.
Evaluators should be required to comply with a written code of conduct or code of ethics.

Previous clients or employers may be asked to provide a reference for potential evaluators.

7 Competencies of energy savings evaluators

7.1 General

The energy savings evaluator may be selected from competitive bids. An energy savings evaluator can
be selected based on requirements, including knowledge and skills that may be demonstrated through
education, experience and credentials.

© ISO 2019 - All rights reserved
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7.2 Knowledge and skills

Energy savings evaluators should provide evidence that their knowledge and skills are current at the
time of undertaking an energy savings evaluation. The evaluator candidates should give a statement
of competencies according to the actual subjects of energy savings evaluation. Knowledge and skills
directly relevant to the task to be performed should be demonstrated.

Annex B provides examples of frequently needed knowledge and skills of energy savings evaluators at
the project, organization and region level.

7.3 Demonstration of knowledge and skills

7.3.1 General

The 1
of th
certi

Knoy
Addi
and 4

Annd

7.3.2

Ener
and/|
depe

Annd

NOTH

7.3.3
Ener
expe
be pd

Annd

elector of energy savings evaluators should define the requirements on education anc
e lead and other energy savings evaluators. Where a national or local enérgy savingg
fication scheme, or equivalent, is available, certified energy savings evaluators may be

vledge and skills are mainly demonstrated by education, expenience, records and
Fional private study, work experience, training, coaching, and attendance at conferenc
eminars that help professional development can also be used as)evidence of knowledg

x C gives examples of the demonstration of knowledge and\skills of energy savings evg

Education

py savings evaluators should have appropriate*education covering the technical and
pr statistical aspects of energy savings evaluation, including the evaluation of asso
nding on the evaluation objective(s) and evaluation approach(es).

x C gives examples of educational requirements for energy savings evaluators.

Where there is a lack of relevant.formal education, work experience can be a substitute.

Experience

py savings evaluators_should have appropriate technical, project management and
rience, and should werk within their field of expertise. Experience directly relevant t
rformed should be.demonstrated.

Records and credentials

py-savings evaluators may be required to provide specific credentials and should be en

x C gives examples of relevant formal working experience of energy savings evaluators.

| experience
evaluators'
considered.

credentials.
ps, meetings
e and skills.

\luators.

or financial
riated risks,

professional
b the task to

2]

couraged to
knowledge

records of the relevant knowledge, skills, training or work experience;
customer references;

a licence or another certificate;

— qualifications.

Annex D gives examples of credentials that can be considered as evidence for competency.

NOTE Where qualifications are absent, reputation and customer evaluation can be considered.

© IS0 2019 - All rights reserved
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Annex A
(informative)

Examples of selection methods for energy savings evaluators

Table A.1 — Examples of selection methods for energy savings evaluators

Rating methods Purposes Examples for rating methodp
Review of prjofes-  |Verify personal background of candidate Analysis of education records; trajn-
sional recordls of evaluators ing, and working experienceregaiding
potential evgluators relevant fields and energy savingg
regarding erfergy evaluation tasks, etct
savings evalhation
Feedback frgm Provide information about personal performance |Survey form, questionnaire, personal
various interested materials, certificates, peer review, etc.
parties
Face-to-face Evaluate personal attributes and capacity of Face-to-face talk or telephonic
interview applying knowledge and skills corfversation, etc.

Visual obserpation |Evaluate personal attributes and capacity of Role play, witness evaluation, job
applying knowledge and skills performance, etc.

Test Evaluate personal attributes and capacity of Oral test, written test, psychologi¢al
applying knowledge and skills test, etc.

Review of previ- Provide information regarding personat Review of previous evaluation

ous performpnce performance when visual observation is not reports, talk with previous clients

regarding erjergy  |available or appropriate and team members, etc.

savings evalfiation

8 © IS0 2019 - All rights reserved
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Annex B
(informative)

Examples of the knowledge and skills of energy savings evaluators

Table B.1 — Frequently needed knowledge and skills of energy savings evaluators at the

—— prejeetrorganizationandregionlevel—

Descriptor Project Organization Region
Legal issues X X X
Matgrial and energy balance and energy transfer X X X
Techpical area-related energy use and X X X
consumption
Divigion of sub-units of organizations and their X X
corresponding energy consumption
Divigion of sectors and typical energy indicators X
Methodologies X X X
M&V| planning X X X
Measurement and data gathering X X X
Calculation and data interpretation X X X
Repgrting and communication X X X
Manpgement (evaluation plan, budget, time, X X X
resofirces)
Integested parties’ engagement X X X

© IS0 2019 - All rights reserved 9
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Annex C
(informative)

Examples of demonstrating the knowledge and skills of energy
savings evaluators (education and experience)

Tablle C.1 — Examples of demonstrating the knowledge and skills of energy savings pvaluators
(education and experience)
) Ways to demonstrate knowledge and skills
Dejscriptor - -
Education Experience
Project — Education on power system/|The experience may~include the|following:
machinery, engineering and
automation, thermodynamics,| _  work experiefice in relevant fields;
thermophysics, energy utilization,
energy efficiency, electricity|—  work expérience in energy savings ¢valuation of
system, statistics and quantitative similarprojects;
methods, etc.
— work experience  with verifying the
— Training on relevant standards, implementation of EPIAs;
energy  balance, energy-using
equipment, measuring, samplingy=~ work experience that uses sampljng methods
sub-metering, etc. representative of the target population.
For the leader of an energy savings evalyation team,
the following experience is also needed:
— experience of managing energy savings
evaluation teams;
— experience regarding budget and| finance for
energy savings evaluation.
Organization |— Education-\onh power systems,|The experience may include the|following:
engineering) thermodynamics,
energy. ) utilization, energy|—  work experience in relevant sectors}
(electricity) system,  business
mabagement, financial| — having participated in conducfing energy
management, etc. savings evaluations for similar organizations;
5+ Training on standards, energy|— work experience in sector marjagement or
balance, management of energy business management;
system, energy (electricity) system,
energy-using process, energy|— familiarity with energy managemenjt and energy
accounting measuring samnling accounting:
o’ sl T sl (=]
metering, energy and financial data ) o
interpretation, etc. — understanding of building processes and

transport, where applicable.

For the leader of an energy savings evaluation
team, the following experience is also needed:

— experience of managing energy savings
evaluation teams;

— experience regarding budget and finance for
energy savings evaluation.

© IS0 2019 - All rights reserved 13


https://standardsiso.com/api/?name=1dd898edacac6cdf1c959123903d446a

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Considerations for selecting energy savings evaluators
	4.1 General
	4.2 Final objectives of the energy savings evaluation
	4.3 Subjects of the energy savings evaluation
	4.4 Approaches to the energy savings evaluation
	4.5 Reporting requirements
	4.6 Budgets for the energy savings evaluation
	5 Roles and responsibilities
	6 Principles for selecting energy savings evaluators
	6.1 General
	6.2 Confidentiality
	6.3 Impartiality
	6.4 Transparency
	6.5 Competence
	6.6 Professional conduct
	7 Competencies of energy savings evaluators
	7.1 General
	7.2 Knowledge and skills
	7.3 Demonstration of knowledge and skills
	7.3.1 General
	7.3.2 Education
	7.3.3 Experience
	7.3.4 Records and credentials
	Annex A (informative)  Examples of selection methods for energy savings evaluators
	Annex B (informative)  Examples of the knowledge and skills of energy savings evaluators
	Annex C (informative)  Examples of demonstrating the knowledge and skills of energy savings evaluators (education and experience)
	Annex D (informative)  Examples of credentials for energy savings evaluators
	Bibliography

