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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ANALYSIS OF QUANTIFICATION METHODOLOGIES
FOR GREENHOUSE GAS EMISSIONS FOR ELECTRICAL
AND ELECTRONIC PRODUCTS AND SYSTEMS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization co
all national electrotechnical committees (IEC National Committees). The object of IEC is to

nd and in addition to other activities, IEC publishes International Standards, Technical Specif
Techhnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred’ ‘to

Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Commitiee in]
in the subject dealt with may participate in this preparatory work. International, governmental g
govefnmental organizations liaising with the IEC also participate in this preparation. IEC collaborate
with [the International Organization for Standardization (ISO) in accordance with conditions detern
agre¢ment between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly)as possible, an inte
consensus of opinion on the relevant subjects since each technical committeeshas representation
intergsted IEC National Committees.

ublications have the form of recommendations for international use”and are accepted by IEC
ittees in that sense. While all reasonable efforts are made to ensure that the technical conter]

parently to the maximum extent possible in their natiohal and regional publications. Any di
betwgen any IEC Publication and the corresponding nationalhor regional publication shall be clearly ind
the latter.

IEC |[tself does not provide any attestation of conformity. Independent certification bodies provide cq
assepsment services and, in some areas, access, to-IEC marks of conformity. IEC is not responsible
services carried out by independent certification bodies.

All ugers should ensure that they have the latést edition of this publication.

No lipbility shall attach to IEC or its directors, employees, servants or agents including individual exp

mprising
promote
elds. To
ications,
as “IEC
terested
nd non-
closely
ined by

national
from all

National
t of IEC
for any

lications
ergence
cated in

nformity
for any

erts and

mempers of its technical committees and IEC National Committees for any personal injury, property dgmage or

othel damage of any nature whatsgeyer, whether direct or indirect, or for costs (including legal fg
expenses arising out of the puplication, use of, or reliance upon, this IEC Publication or any o
Publications.

Attertion is drawn to the Normative references cited in this publication. Use of the referenced public
indispensable for the correct application of this publication.

Atterjtion is drawn to the’ possibility that some of the elements of this IEC Publication may be the s
patemt rights. IEC shall not be held responsible for identifying any or all such patent rights.

The main task(ofyIEC technical committees is to prepare International Standards. How
technidal committee may propose the publication of a technical report when it has cg
data of| adifferent kind from that which is normally published as an International Stand
example\istate of the art".

es) and
her IEC

ptions is

ibject of

ever, a
llected
ard, for

IEC/TR 62725, which is a technical report, has been prepared by IEC technical committee
111: Environmental standardization for electrical and electronic products and systems.

The text of this technical report is based on the following documents:

Enquiry draft Report on voting
111/266/DTR 111/291/RVC

Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or
*+ amended.

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication.indjcates
that if contains colours which are considered to be useful for..the cprrect
undergtanding of its contents. Users should therefore print this document uging a
colour|printer.
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INTRODUCTION

Electrical and electronic products and systems (hereinafter referred to as “EE products”) are
widely used in our society, hence raising awareness of their environmental impacts.
Consequently customers in the market and other stakeholders are requiring or requesting that
the electronics sector take actions to address the quantification and reduction of
environmental impacts through environmental conscious design during the product
development phase.

Among those environmental impacts, climate change is an important issue. A number of
initiatives at local, national, regional, and international levels are being developed and
implemented, aiming to curb _the concentration of greenhouse gas (GHG) emissions which is
undersfood to be a major contributing factor.

A basic and generic methodology to quantify Carbon Footprint of Products)‘therginafter
refereniced as “CFP”) is under development in ISO 14067. It specifies{principlgs and
requirgments for studies to quantify CFP, based on the methodology of lifeicycle assegsment
(LCA) specified in ISO 14040 and ISO 14044. In addition, major standardisation activiti¢s, and
private] government and industry driven initiatives have started.work on establishing
methodologies for CFP, quantifying GHG emissions and related issues.

This plurality of initiatives highlights the necessity of developifig-guidance, which fagilitates
the unlderstanding of existing methodologies and suggests “Workable and implemg¢ntable
optiond that address the specific characteristics of EE products, for example;

« Supply chains can be dynamic, long, complicated and/global. Some product categollies are
asspociated with significant impacts from raw material acquisition, production stage, pr end-
of-life. Reasonable and consistent methodolegies are needed to be shared with|all the
relgvant actors along the global supply chain;

« Many products have relatively long livesy extending over many years, with ass¢ciated
engrgy consumption, which underlines-the significance of the use stage. For such product
categories, specific attention is paidito energy efficiency. It should be noted that the

assLumptions behind use scenarios-are critical to achieve consistency.

« In addition to associated CO,\emissions, some products use substances that hgve the
potential for additional GHG emissions (e.g. SF¢ used in switchgear).

These characteristics suppert‘the market relevance for providing generic guidance in the form
of this [Technical Report~(hereinafter referred to as TR) for the quantification, documentation
and communication of GHG along the life cycle of EE products.

The contents and features of this TR are as follows:

« A study andreview of relevant standards, regional initiatives and practices are provided to
clafify,and compare the differences and similarities in multiple existing methodologies for
CFPsstudies.

« This Technical Report, based on relevant International Standards, Draft International
Standards, especially ISO/DIS 14067, and other standards, gives a comprehensive
additional guidance which enable readers to carry out CFP study for EE products.

It should be also emphasized that CFP addresses the single impact category of climate
change and does not assess other potential social, economic or environmental impacts.
Therefore CFPs do not provide an indicator of the overall environmental impact of products.

The information in this TR is entirely informative in nature and does not establish nor is it
intended to imply any normative requirements.

NOTE 1 This TR may be used as quantification guidance for GHG emissions as a part of the environmental
impact categories in a multi-criteria environmental assessment.

NOTE 2 This TR is not directly intended for electrical and electronic equipment (EEE) as defined by EU regulation
therefore this TR uses the term "electrical & electronic products (EE products)."
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ANALYSIS OF QUANTIFICATION METHODOLOGIES
FOR GREENHOUSE GAS EMISSIONS FOR ELECTRICAL
AND ELECTRONIC PRODUCTS AND SYSTEMS

1 Scope

This Technical Report is intended to provide users with guidance to understand

methodologies and to evaluate carbon footprint of products (hereinafter referred to as
by quaptifying the greenhouse gases (GHG) emissions (hereinafter referred to as CFP
for Eleftrical and Electronic products (hereinafter referred to as EE products) based
cycle thinking.

This

recondjtioned, upgraded, etc.).

This T
under

This T

and their supply chains regardless of industry sectors, regions, types, activities and

organiz
catego

NOTE 1
Reportin|
internati
regarded

NOTE 2
boxes. T|
ISO/DIS
and read

NOTE 3

Initiative)
TR.

2 Na

There @re nownermative references. Informative references are noted in the bibliography.

NOTE

CFP),

R is applicable to any type of EE products, which are new/'or” modifie

is based on the result of a comparative study on existing_ methodologies publig
iscussion in representative international organizations.

R is intended to be used by those involved in design @nd development of EE pr

ations. This TR may also be used as guidance/to prepare a PCR of each
ry in EE sector.

In this TR, ISO/DIS 14067, ITU-T L.1400 and L{1410, GHG Protocol Product Life Cycle Accoun
g Standard (hereinafter referred to as (GHG: Protocol Product Standard), BSI PAS 2050, a
bnal, regional and national initiatives are studied and compared since these documents and initia

as the most influential ones worldwide at the'moment.

This TR refers to requirements releyant to EE products in the existing documents and quotes t
he boxes are followed by guidance applicable to EE products. The documents which this TR refer
14067) may be revised in the future. These boxes do not capture the full text of the standards re|
ers are encouraged to read these’standards for thorough understanding of their requirements.

This TR is programme-neutral. If a programme (e.g. a specific Carbon Footprint of Produc
is applicable, some_requirements of that programme may be additional to the guidance provide

rmative réference

study)
bn life-

pducts,
izes of
roduct

ting and
hd other
ives are

em with
to (e.g.
ferred to

s (CFP)
d in this

[his'Clause is included so as to respect IEC clause numbering.

3 Te

rms and definitions

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

3.1

allocation
partitioning the input or output flows of a process or a product system between the product

system

[SOUR

under study and one or more other product systems

CE: ISO 14040:2006, 3.17]
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tional approach

an approach to LCA where GHG emissions and removals are attributed to the unit of analysis
of the studied product by linking together attributable processes along its life cycle

[SOUR

3.3

CE: GHG Protocol Product Life Cycle Accounting & Reporting Standard: 2011]

biogenic carbon

carbon

derived from biomass

[SOUR

34
carbor

| Lo O/ 4 4007 2.0 121
L. TOU/UITO THUUT .=, J.0.4]

dioxide equivalent

CO2 equivalent, CO2e

unit for

Note 1t
its globa|

[SOUR

3.5
carbon
CFP-P
set of 4
CFP fo

[SOUR

3.6

comparing the radiative forcing of a greenhouse gas to that of carbon dioxide

warming potential.

CE: 1SO 14064-1:2006, 2.19]

footprint of a product-product category rules
CR

pecific rules, requirements and guidelines«for quantification and communication
r one or more product categories

CE: ISO/DIS 14067:—, 3.4.12]

consequential approach

an app
they arn

[SOUR

3.7
functic
quantif]

Note 1t

CE: GHG Protocol\Product Life Cycle Accounting & Reporting Standard: 2011]

nal unit
ed performance of a product system for use as a reference unit

entry: The carbon dioxide equivalent is calculated by multiplying the mass'6f a given greenhousle gas by

on the

roach to LCA where processes are included in the life cycle boundary to the extent that
e expected to change as’/a consequence of a change in demand for the unit of apalysis.

entry: As the CFP treats information on a product, the functional unit can be a product unit, salgs unit or

service Uit

[SOUR

3.8
global
GWP

CE: ISO/DIS 14067:—, 3.4.7]

warming potential

characterization factor (ISO 14050:2009, 7.2.2.2) describing the mass of carbon dioxide that
has the same accumulated radiative forcing over a given period of time as one mass unit of a
given greenhouse gas

[SOUR

CE: ISO/DIS 14067:—, 3.3.4]
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3.9

greenhouse gas

GHG

gaseous constituent of the atmosphere, both natural and anthropogenic, that absorbs and
emits radiation at specific wavelengths within the spectrum of infrared radiation emitted by the
earth's surface, the atmosphere, and clouds

Note 1 to entry: Greenhouse gases include, among others, carbon dioxide (CO;), methane (CH,), nitrous oxide
(N20), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride (SFg).

[SOURCE: ISO 14064-1:2006, 2.1]

3.10
greenhouse gas emission
GHG emission

total mpss of a greenhouse gas released to the atmosphere over a specified period of time

[SOURCE: ISO 14064-1:2006, 2.5]

3.1
greenhouse gas removal
GHG removal

total mpss of a greenhouse gas removed from the atmosphere.over a specified period gf time

[SOURCE: ISO 14064-1:2006, 2.6]

3.12
intermediate product
output|from a unit process that is inputxto other unit processes that require [further
transformation within the system

[SOURCE: I1SO 14044:2006, 3.23]

3.13
life cy¢le
consedutive and interlinked stages of a product system, from raw material acquisition or
generation from natural resources to the final disposal

[SOURICE: ISO 14040:2006, 3.1]

3.14
life cy¢le assessment
LCA
Compil Heormandevatration—of-the ;llputo, uutputo atrel

product system throughout its life cycle

the pUtUIIt;G: environmentat ;Illpabts of a

[SOURCE: ISO 14040:2006, 3.2]

3.15
life cycle stage
element of a life cycle

Note 1 to entry: The phrase ’life cycle phase’ is sometimes used interchangeably with ‘life cycle stage’.

Note 2 to entry: Examples of life cycle stages are: Raw material acquisition and production; manufacturing;
packaging and distribution; installation and use, maintenance and upgrading; and end of life.

[SOURCE: IEC 62430:2009, 3.10]
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3.16

life cycle thinking

LCT

consideration of all relevant environmental aspects during the entire life cycle of products

[SOURCE: IEC 62430:2009, 3.11]

3.17

organization

group of people and facilities with an arrangement of responsibilities, authorities and
relationships

[SOURICE: ISO 9000:2006, 3.3.1]

3.18
primary data
data cqllected from specific processes in the studied product’s life cycle

[SOURICE: GHG Protocol Product Life Cycle Accounting & Reporting{Standard: 2011]

3.19
procegs
set of ipterrelated or interacting activities which transform¢inputs into outputs

Note 1 t¢ entry: Inputs to a process are generally outputs of otherprocesses.

Note 2 tp entry: Processes in an organization are generally‘planned and carried out under controlled conditions to
add value.

[SOURCE: ISO 9000:2006, 3.4.1]

3.20
produd¢t
any gopds or service

Note 1 t¢ entry: This includes interconnected and / or interrelated goods or services.

[SOURICE: IEC 62430:2009, 3.14]

3.21
produg¢t category
group of technologically or functionally similar products where the environmental aspe¢ts can
reasonrbly be expected to be similar

[SOURCE: IEC 62430:2009, 3.15]

3.22

product category rules

PCR

set of specific rules, requirements and guidelines for developing Type Ill environmental

declarations (ISO 14050:2009, 8.5) for one or more product categories

Note 1 to entry: PCR include quantification rules compliant with ISO 14044.

[SOURCE: ISO/DIS 14067:—, 3.4.11]
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3.23

product system

collection of unit processes with elementary and product flows, performing one or more
defined functions and which models the life cycle of a product

[SOURCE: ISO 14044:2006, 3.28]

3.24

reference flow

measure of the outputs from processes in a given product system required to fulfil the function
expressed by the functional unit

Note 1 tp entry: GHG Protocol Product Standard uses the term in a slightly different way: “The referénck flow is
the amopnt of studied product needed to fulfil the function defined in the unit of analysis.” However~GHG [Protocol
regards fhat these are meant to be the same.

[SOURICE: ISO 14040:2006, 3.29]

3.25
secongary data
procesp data that are not from specific processes in the studied product’s life cycle.

[SOURCE: GHG Protocol Product Life Cycle Accounting & Reporting Standard: 2011]

3.26
uncertpinty
paramgter associated with the result of quantification which characterizes the dispergion of
the vallies that could be reasonably attributed to-the quantified amount

Note 1 t¢ entry: Uncertainty information typically spegifies quantitative estimates of the likely dispersion ¢f values
and a qyalitative description of the likely causes of(the dispersion.

[SOURCE: ISO 14064-1:2006, 2.37]
3.27
verifir(T:rtion
systemlatic, independent and ‘documented process for the assessment of a greenhouse gas
assertipn against agreed validation criteria.

[SOURCE: ISO 14064-1:2006, 2.35]

4 Prjnciples

41 Generat

The following principles should be applied in the quantification, documentation and reporting
of product GHG emissions of EE product’s under assessment.

42 Life Cycle Thinking (LCT)

In the development of methodology to quantify the GHG emissions throughout EE product’s
life cycle, take all stages of the life cycle of a product into consideration.

4.3 Relevance

Select and use data, methods, criteria and assumptions that are appropriate to the
assessment of GHG emissions and removals from the goal and scope definition being studied.
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44 Completeness
Include all GHG emissions and removals that provide a significant contribution to the

assessment of GHG emissions and removals arising from the goal and scope definition being
studied.

4.5 Consistency

Apply assumptions, methods and data in the same way throughout the GHG emissions for EE
product’s life cycle to arrive at conclusions in accordance with the goal and scope definition.

46 Accuracy

Reduc¢ bias and uncertainties as far as is practical.

4.7 ransparency

Addregs and document all relevant issues in an open, comprehensive.‘@nd understgndable
presentation of information. Fully disclose any relevant assumptions and‘imitations an¢l make
appropriate references to the methodologies and data sources used. Clearly explgin any
estimates and avoid bias so that the GHG emissions throughout EE product’s life cycl¢ study
report faithfully represent what it purports to represent.

NOTE The above principles (4.3 to 4.7) are adapted from ISO 14064-4:2006, Clause 3 with modification.
5 Cdgmparative study on the existing relevantddocuments

Annex B summarizes the results of a comparative study on existing relevant documents
including International Standards and regional and national initiatives which spedify the
methodology of CFP study and LCA, and which are referred to widely around the world,

A bas|c and generic methodology ~relevant to a CFP study is under developnjent in
ISO/DIB 14067. It specifies principles and requirements for studies to quantify Carbon
Footprint of Products and GHG emissions assessments respectively, based ¢n the
methodology of life cycle assessment (LCA) as specified in ISO 14040 and ISO [14044.
ISO/DIB 14067 also sets rules related to use of CFP study for different purposes and frelated
commuynication.

GHG Protocol ProductLife Cycle Accounting & Reporting Standard (hereinafter GHG Frotocol
Produgt Standard),~which is a forum/industry standard, was developed in parallel with the
GHG Protocol\Corporate Value Chain (Scope 3) Accounting & Reporting Standard
(hereinafter GHG Protocol Scope 3 Standard). The GHG Protocol Scope 3 Standard is |written
as a sypplement to GHG Protocol Corporate Accounting & Reporting Standard. It accoynts for
value ¢hain emissions at the corporate level, whereas the GHG Protocol Product Stpndard
accounts for life cycle GHG emissions at the individual product Tevel. The CFP study specified
in the GHG Protocol Product Standard is for the most part based on the life cycle assessment
methods specified in ISO 14044 and the communication requirements specified in the 1SO
14020 series of standards.

Methodologies for environmental impact assessment specific to ICT sector are developed by
ITU-T. Among them is ITU-T L.1410 which specifies methodologies for ICT goods, networks
and services (GNS) and provides practical guidance for a CFP study in the sector. ITU-T
L.1410 is composed of a framework and guidance for life cycle assessment based on the
methodology specified in ISO 14040 and ISO 14044. It is organized in two parts, part 1 deals
with the LCA methodology applied to ICT GNS and part 2 deals with comparative analysis
based on LCA results of an ICT GNS product system and a referenced product system.

Annex B of this TR also presents compiled summaries of regional standards/initiatives such
as EC Product Environmental Footprint and ETSI EE TS 103 199, national ones such as
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PAS 2050 (UK), TS-Q 0010 (Japan) and Korean CFP guidance, etc., in addition to the
standards and draft standards discussed above.

All the existing relevant documents and initiatives adopt a life cycle approach for calculating
GHG emissions. Most of them base their calculation methodologies on ISO 14040 and
ISO 14044, including ISO/DIS 14067 which was described above. ISO 14040 and ISO 14044 allow
for LCA studies of GHG emissions and practitioners are encouraged to carefully consider the
representativeness of results in the interpretation phase.

In a CFP study of a product, treatment of the comparative analysis between products needs
attention. ISO 14040 and ISO 14044 are stringent regarding product comparisons. In contrast,
CFP related assessments of GHG emissions according to ISO/DIS 14067 are often expected
to deliyer single values to be used as a basis for product comparisons. However, such|values
are only representative of the preconditions of the study and will provide limited~infoimation
about the actual GHG emissions due to the complexities of many EE products, theif value
chains| and uses. ISO/DIS 14067 acknowledges the need for CFP-PCRs to 4chieve
comparability. This Technical Report can therefore not be used as a sol€\ basis for product
compaflisons as comparable conditions could not be defined at a sector level with syfficient
level of details.

6 Quantification framework

6.1 Seneral
6.1.1 Provisions in CFP and LCA standards

CFP and LCA standards provide the following requirements regarding a CFP study:

A CFP| study according to this Internationalh Standard shall include the four phases df LCA,
i.e. goal and scope definition, LCI, LCIA @nd life cycle interpretation.

[Source: ISO/DIS 14067, 6.1]

The ng¢cessity of a sector specific approach applicable to EE products is recogniged by
considering the specific characteristics of EE products which could include a large qua
compopents/materials_in )a product, dynamic, long and complicated supply chains,
evolvinlg technology, ‘the complexity of production processes and use/end-of-life sc
etc., which can lead.\to considerable challenges in performing CFP.

The CFP consists of the GHG emissions and removals in the life cycle of a product (i.e.
product system). The unit processes comprising the product system are grouped into lif]
stages| exg, raw materlal acqwsmon productlon distribution, use and end of I|fe Accdrdingly
the data™ ' '
the life cycle stages Partlal CFP studies that account for only specific I|fe cycle stages can be
combined to form the full CFP covering the entire life cycle provided that they are performed
according to the same methodology, and the time frame for relevant activities is viewed as
equivalent.

To set specific GHGs to be calculated, this TR recommends considering relevance and
international framework/studies. For example, 6 gases are recognized in the international
framework (Kyoto Protocol): CO,, CH,4, N,O, HFCs, PFCs and SF¢. For gases other than CO,,
the CO, equivalent (CO,e) is obtained by multiplying each GHG emissions by the GWP of
those gases.

In a CFP study, Life Cycle Inventory (LCI) is calculated through the specific processes
outlined in this document.
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At the Life Cycle Impact Assessment (LCIA) phase of a CFP study, this TR recommends use
of the current 100-year GWP given by the Intergovernmental Panel on Climate Change
(IPCC), which is used for quantification of each nation’s emission under Kyoto Protocol, for
calculating CO, equivalent.

It should be documented which version of IPCC Assessment Report was used for the CFP

Study.

The GHGs to be taken into account should be reviewed periodically, with future international
studies, etc. taken into due consideration. For example, all the gases (more than six, e.g.
NF3) specified in the latest IPCC Assessment Report may be selected for CFP study.

At the
identifi
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NOTE

nterpretation phase of a CFP study, this TR recommends consideration of unce
cation of allocation method and documentation including their details.

Electrotechnical industry guidance for basic steps of CFP study

cycle. A workable and simple way to conduct CFP study for-EE: products based

s of CFP and LCA standards and initiatives is summarized(into the following nin

p 1 - Defining the goal and scope (See 6.2 “Goal and scope definition” for details
2 - Defining the unit of analysis (See 6.3 “Unit of@nalysis” for details)

E 3 - Setting the system boundary (See 6.4 “System boundary” for details)

Defining the life cycle stage (See 6.4.1)

Developing a process map (See 6.4.1 and 6.4.2)

Describing the time boundary (See 6.4+3)

Considering specific GHG sources’and sinks (See 6.4.4)

Defining the options to develop, cut-off criteria (See 6.4.5)

p 4 — Trial estimation and décision on boundary to be cut-off (See 6.5 “Trial est
decision on boundary to\be’ cut-off” for details)

5 — Data collection and quality assessment (See 6.6 “Data collection and
ssment” for details)

6 — Calculating;GHG emissions (See 6.7 “Calculating GHG emissions”)

7 — Assessing uncertainty (See 6.8 “Uncertainty”)

8 — Dogcumentation (See 8 “Documentation”)

9 —~€ommunication and verification (See 9 “Communication and verification”)

rtainty,

al of carrying out CFP study on EE products is to quantify the contribution of a product
to globlal warming expressed in CO,e by quantifying the GHG emissions’and removal

5, over
on the
b steps.

)

mation

quality

040 and

Figufe 1 refers these 9 steps to the widely adopted phases of an LCA study as outlined in ISO 14

ISO 14047
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Figure 1 — Basic steps of CFP study reéd to LCA framework

<

Goal and scope definition 0\\
Provisions in CFP and LCA standa{se)
b\

CFP and LCA standards provide the foljo g requirements regarding “defining the gqal of a
CFP study”: K\
O
\'\J
In defining the goal of a CFP study/-the following items shall be unambiguously stated:
N\
— thelintended application; C)\
— the|reasons for carryil@oﬁt the study;
— the| intended audience, i.e. to whom the results of the study are intended|to be

communicated. § .

hdapted f@aso 14044:2006, 4.2.2.

NOTE
[Sourc a:égrp ary of ISO/DIS 14067]
AN
A
6.2.2 Electrotechnical industry guidance

In accordance with ISO 14040 provisions for an LCA, ISO/DIS 14067, on CFP study for EE
products identifies the considerations described below. In addition, provisions in the GHG
Protocol Product Standard identify important considerations regarding the choice of the
studied product.

Examp

les of the goal of the study may include but are not limited to:

« lllustrate performance of the product in terms of GHG emissions for decision making;

e Provide CFP results to the customer upon request;

¢ Include CFP results into the product declaration on the web page disclosed to the public.
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When determining which product to study, the organization should take the key relevant
considerations into account, for example:

« Design or progress of technology;

. Pro

duct function and characteristics;

« User, use/service conditions and site infrastructure;

+« Normal duration of use/service time;

« Consumables, other supportive products and maintenance requirements;

« Scheme of end of life.

Groupipg—® ct—series st—famity—where—the—impact—of&HG—emissions can
reason ted to be similar, based on similar function or technology,)¢tan be
recognjzed as one product category. In that case, a CFP study can be implemenied [for the
group of product series as one product category.

6.3 Jnit of analysis

6.3.1 Provisions in CFP and LCA standards

CFP apd LCA standards provide the following requirements regarding “functional unit” and
“produ¢t unit”:

6.2.3 Runctional unit

A CFRA study shall clearly specify the functions of:the product system being studied. The
functiopal unit shall be consistent with the goal and scope of the CFP study. [...] Therefore
the funictional unit shall be clearly defined and méeasurable.

When PCR or CFP-PCR are adopted, the“functional unit used shall be that defined|in the
PCR of the CFP PCR and be consistentwith the goal and scope.

Having| chosen the functional unit;\the reference flow shall be defined. Comparisons bgtween
systenis shall be made on thebasis of the same function(s), quantified by the same furilctional
unit(s) lin the form of their reference flows. If additional functions of any of the systems are not
taken [nto account in the\comparison of functional units, then these omissions shall be
explained and documented.

As an plternative,Ssystems associated with the delivery of these functions may be added to

the boyndary ofthé other system to make the systems more comparable. In these cas

proces

Kes selected shall be explained and documented.

es, the

[..]

Results of the quantification of the CFP shall be documented in the CFP study report in mass
of CO,e per functional unit.

[..]

When CFP-PCR are adopted, the functional unit used shall be that defined in the CFP-PCR

and be

consistent with the goal and scope of the CFP study.

[Source: ISO/DIS 14067]
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For all

[...]

For intermediate products where the eventual function is unknown, companies shall define

final products, companies shall define the unit of analysis as a functional unit.

the unit of analysis as the reference flow.

[Source: GHG Protocol Product Standard:2011]

6.2.4 F

Exceptf
produc
unit to

[Sourc

roduct unit

jonally, a CFP may be reported on a self-selected product unit basis, e.g..one
{, provided that a functional unit is also presented and the relationshiphof'the fun
the product unit is documented and explained.

p: ISO/DIS 14067]

tem of
ctional

6.3.2

Provisi
being g
a funct

Electrotechnical industry guidance
pns in ISO/DIS 14067 require clearly specifying the functions of the product

onal unit is also presented and the relationship«f the functional unit to the prod

is docymented and explained.

On the
analys
the refs

It is to
1ISO 14

In cas
compli
various
produc
produc

Based

other hand, provisions in the GHG Protocol Product Standard indicate that the

prence flow for intermediate products where the eventual function is unknown.

be noted that the GHG Protocol Product Standard further clarifies the defin
040, and that the meaning(s*the same and interchangeable.

p of EE products, the- functional unit of a final or intermediate product can
cated to simply identify. For example, a highly customised TV set can have a nur

functional units that cannot be uniformly defined. This TR regards such a casq
[s as one of the exceptions under which ISO/DIS 14067 allows reporting a CF
[ unit basis)

on thexanalyses above, this TR suggests the following:

5ystem

tudied. Reporting a CFP on a self-selected proddct unit basis is accepted provided that

ict unit

unit of

s is defined as a functional unit for all final products. The unit of analysis is defjned as

tion in

be too
nber of

of EE
P on a

Functia

Examples of defining functional unit and reference flow

The fol

« Per

lowing functional units may be applied

formance index (indicator) with the function of a product;

Rated value (volume, weight, size, processing speed, memory capacity, hard disc

capacity, etc.);

« Condition of the utility duration

Normal duration of use/service time (per hour, day), and lifetime.

Example — transformer
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« The functional unit of the product system can be defined as “to transform the electricity
supply voltage from X to Y for Z applications with a rated capacity (XXX kVA) in 30-year-
lifetime” determined as the specification of a transformer.

NOTE 1 For some products, such as switchgear or transformers, a specification applicable to the functional unit
can be defined by reference to the related IEC TCs or product standards.

"Product unit" is applicable to many EE products that perform multiple or complex functions,
whether it is a final product or an intermediate product (e.g. one laptop computer, one LED
luminaire, one functional semiconductor device, etc.).

Example — multifunctional TV set

« A ynit of multifunctional TV set having different functions such as recording; internet
acdess, etc.

In a gFP study on a "product unit” basis, identifying the “utility duration{(lifetime))” is a
necesdary item for the interpretation of the results of the study. Therefore, this TR
recommends documenting lifetime when presenting CFP results on this.basis. (See 6.9 Use
and maintenance scenario.)

6.4 Bystem boundary
6.4.1 General
6.4.1.1 Provisions in CFP and LCA standards

CFP and LCA standards provide the following requirements regarding “system boundary”:

6.2.5 Jystem boundary
6.2.5.1| General

The system boundary determines which unit processes shall be included within the CFP
study.

Where|PCR or CFP-PCR are tsed (see 6.1), their provisions on the processes to be included
shall apply.

The sglection of the \system boundary shall be consistent with the goal of the studly. The
criterial used in establishing the system boundary shall be identified and explained.

Decisigns shall’be made regarding which unit processes to include in the study and the level
of detdil to\which these unit processes shall be studied. [...] Any decisions to omit lif¢ cycle
stages| processes, inputs or outputs shall be clearly stated, and the reasons and impli¢ations
for their_omissionm shall be explained. The threshold for significance shall be stated and
justified.

Decisions shall also be made regarding which unit processes, inputs and outputs shall be
included and the level of detail of the CFP shall be clearly stated.

[...]
The CFP and the partial CFP shall not include offsetting.

[Source: ISO/DIS 14067]
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The boundary of the product GHG inventory shall include all attributable processes.

An inventory consists of service, material, and energy flows that become the product, make
the product, and carry the product through its life cycle. These are defined as attributable
processes. Examples include the studied product’s components and packaging, processes
that create the product, materials used to improve its quality (e.g., fertilizers and lubricants),
and energy used to move, create, or store the product.

[Source: GHG Protocol Product Standard:2011]

6.4.1.2— Electrotechnicalindustry guidanee——————

The syptem boundary defines the unit processes from the life cycle of the studied~EE product
that arp to be assessed in terms of data collection and calculation of GHG, emissiohs and

removals.

Setting the system boundary should be consistent with the goal ofcthe study. This TR
recommends following "6.2 Goal and scope definition" for items,40~be considered when

defining the goal and scope.

Examples of aspects when setting the system boundary

The following items are examples of aspects which may,'be useful to consider when [setting
the sydtem boundary and are used as a checklist to hielp”capture all activities associated with
the life¢ cycle impact of the assessed product system. The applicability of these 3spects
should|be considered for each life cycle stage outlined in 6.4.1. However, some of the gspects

may bg more relevant to certain electrotechnicalproducts and systems than to others.

These |items are considered as useful for;system boundary setting, but it is not reqyired to
structure data or reporting based on these categories (e.g. many studies prefer to stfucture

the reported emissions based on lifex¢ycle stages).

Hgrdware

Thiis item refers to the.life cycle impact of EE product hardware, (e.g. printed| circuit
boards and mechanicalparts) the use of materials and the energy consumption should be
copsidered at each(life cycle stage.

Sdftware

Thiis item refers to the life cycle impact (including design, development and use] of EE
product software (e.g. individual software, packages, middleware and operating systems).
Examples of software impact are the use of electricity and paper by the designers.

In |practice it may be preferred not to distinguish between Hardware and Softwar¢ when
assessing the use stage.

Consumables, peripherals and other support products

This item refers to life cycle impact of consumables and other peripheral products that
may be needed or provided for the utilization of the EE products. These include for
instance, information media (e.g., CDs and DVDs) and printer cartridges and may also
include cooling and power supply equipment and information printouts (e.g. instruction
manuals).

Packing/Shipping materials

This item refers to life cycle impact of packing or shipping materials needed for the
transport of the EE products.

All packing materials (primary, secondary, and tertiary) including retail packaging for end
consumers should be considered.

Storage of goods
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This item refers to storage of EE products such as finished systems, components,
materials etc., in an applicable storage place. This implies in particular that the energy
consumption for cooling and lighting should be considered.

Transport (movement of goods)

This item refers to the impact from transportation related to the life cycle of EE products
such as finished systems, components, materials, etc. This also includes use of fuels as
well as fuel supply chains of cars, trains, buses, etc.

The fuel supply chain should be considered, in contrast embedded emissions for vehicles
are considered as non-attributional. Transport is a is a reoccurring activity which forms
part all life cycle stages described in 6.4.1, i.e. the distribution of a product is not the only
trzl‘nepnrf of relevance

ention of identifying the items above is to ensure that all relevant impagts are

considered for each life cycle stage when defining the goal and scope and setting-the pystem

bou

6.4.2 Life cycle stage and process map

6.4.
6.4.

CFP anpd LCA standards provide the following requirements regarding “life cycle stage”:

ndgries of a product system

21 Defining life cycle stages

2.111 Provisions in CFP and LCA standards

A CFP|study assesses the GHG emissions and removals in the life cycle of a produ¢t. The
unit prpcesses comprising the product system shall-be grouped into life cycle stages; e.g.,

raw

material acquisition, production, distribution,~use and end-of-life. GHG emissiops and

removals from the product’s life cycle shall be-@ssigned to the life cycle stage in which the
GHG ¢gmissions and removals occur. Partial \CFPs may be added together to quaniify the

CFP, provided that they are performed acgording to the same methodology.

[..]

Where|relevant PCR or CFP-RTR exist, they shall be adopted. [...]

[Source: ISO/DIS 14067-3]

Companies shallyreport the life cycle stage definitions and descriptions.

Interconnected stages make up a product’s life cycle, and these are a useful way to onganize

processes, datacollection—and inunnfnry results

[..]

[Source: GHG Protocol Product Standard:2011]

6.4.

21.2 Electrotechnical industry guidance

This TR recommends that the life cycle be defined by considering the following typical stages,
since they are applicable to most of the EE products.

Raw material acquisition;
Production and assembling of components;
Distribution (including warehousing, retail and installation);
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« Use and maintenance;
« End-of-life (recycling and disposal).

NOTE 1 These stages are relevant to the quantification and the identical stages are not necessarily relevant to
communication.

The following guidance provides examples of life cycle stage boundaries, description, and
attributable processes:

« Raw material acquisition

This includes extraction of materials from minerals, extraction of fossil fuels, conversion of
fossil fuels. etc.. to petrochemicals and plastics. etc. This is likely to involve both direct and
indirec| energy usage.

e Prgduction and assembling of components

Given the complexity of some components within modern electronic devices; produdtion of
compohents could be quite substantial in terms of both direct and indirect@missions.

The primary drivers of impact within production and assembly will vary.as function of the focal
systeml/product under study (and as technology shifts). With this7in mind, however, pfevious
work within several industry collaborations for EE products have consistently quantifijed the
following components as having low overall impact within ‘a ‘targer device/product: |solder,
individyial plastic components (beyond the casing material);-resistors, diodes, and switches.
These jtems, therefore, do not typically require detailedAfecus or detailed data collectioph when
a larggr device that contains such components is being investigated. Sudden charjges in
manufacturing impact could shift this focus.

For eldgctronic on a printed circuit board equipped with components, it is often deemgd that
the ampunt of GHG emissions from productionrof an individual electronic component has only
a mingr contribution to the overall evaluation, at a level where variations in the caldulation
results| can be ignored. The GHG emissions may be calculated for the single item of
'populdted circuit boards/electronic parts'.

Exceptjonal cases include some.complex electronic parts with high partial CFP contributions
that will be significant in low power applications.

NOTE 2 In trial estimation and decision on the boundary cut-off, this TR encourages performing #n initial
estimatign of the contribution of specific electronic parts to determine whether the contributions are significant.
(See 6.5

« Disfribution (incfuding warehousing, retail and installation)
Based |on the feature of EE products, it is necessary to specify distribution (retail) scenario.

This mpy/be-based on the average approach to distribution (retail) over the regions where the
produckisput into the market

For distribution stage, this TR recommends considering GHG emissions associated with
transportation. Basically, the amount of GHG emissions should be calculated in accordance
with the transportation method (such as airplanes, ships, vehicles, etc.).

NOTE 3 The elements that are involved in distribution may include warehouse electricity use, materials used in
warehousing such as pallets. Especially for final products, considering the impact of the activities associated with
the facility where the product is sold and may enhance the completeness of the CFP study.

« Use and maintenance

If the CFP study results are intended to be compared, a set of standardised profile (scenario)
and values should be used, e.g., the amount of carbon emitted to produce a kWh of electricity.

Based on the feature of EE products, it is of great importance to specify the use scenario (see
6.9).
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The maintenance phase may have significant impact on GHG emissions of EE products and
should be considered. However, for some categories of EE products, there can be significant
data gaps in the maintenance scenario.

As stated in 6.4.1, operation and maintenance activities may make a significant contribution to
the life cycle GHG emissions of an EE product and should therefore be considered in a CFP
study. Maintenance usually includes attributable processes, such as energy using processes
(e.g. transport), chemical materials using processes. Maintenance, however, may also include
processes such as human activities in a call centre which are common in the area of ICT
services, or, the use of buildings. Non-attributable processes can be excluded from the
“maintenance” life stage if they are insignificant (see 6.4.2).
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ducts have to comply with the relevant legal and regulatory requirements. ©
associated with their end-of-life.

recovered and dissipated in the recycling process may (also be take
bration and included in the calculation.

of GHG emissions should be calculated after taking coltection into account (6.1

R recommends when calculating the amount~0f GHG emissions to inclu
rtation of used products at end-of-life stage.

FE products influence energy usage of otherrproducts, which are not included

boundaries. For example, Variable Frequency Drives (VFDs) significantly redy
of energy a motor uses in an industrialfacility.

Selecting life cycle stages
1 Provisions in CFP and“LCA standards

ecting life cycle stages inside the system boundary, this TR identifies two

ple life cycle, i.e{cradle-to-grave;
tial life cycleae:d. cradle-to-gate or gate-to-gate.

f each

broduct can be recycled and reused as a material, etc., the amount of matgrial or

n into

rigerants and other materials such as isolation materials containing blowing agents, the
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tting of the system boundary can be different depending on the intended use
udy. Whete the assessment of the CFP is intended to be communicated to cons
antification of the CFP shall comprise all stages of the life cycle, if not oth
bd i 9.6.2.

of the
Limers,
erwise

For “supply chain business-to-business” use, except for a partial CFP representing gate-to-
gate, a partial CFP shall as a minimum, represent the cradle-to-gate GHG emissions and
removals arising from all stages, processes/modules up to the point where the product leaves
the production site (the ‘gate’). Any gate-to-gate partial CFP shall be justified.

For internal applications (e.g. internal business use, supply chain optimisation or design
support), a partial CFP may be based on GHG emissions and removals arising from a
restricted number of stages within the life cycle of the product. [...]

[Source: ISO/DIS 14067]

The boundary for final products shall include the cradle-to-grave removals and emissions
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from material acquisition through to end-of-life.

For intermediate products, if the function of the corresponding final product is known,
companies should complete a cradle-to-grave inventory.

[..]

The boundary of cradle-to-gate partial life cycle inventory shall not include product use or
end-of-life processes in the inventory results. Companies shall disclose and justify when a
cradle-to-gate is defined in the inventory report.

[Source: GHG Protocol Product Standard:2011]

6.4.2.2.2 Electrotechnical industry guidance

In EE products, the whole life cycle (cradle-to-grave) should be studied for a final prodyct. On
the othfer hand, an intermediate product may be studied on its partial life(eycle (cradle-tp-gate).
For example:

The whole life cycle (cradle-to-grave) is applicable to final,products, e.g. a hoysehold
refrigerator, etc.

The partial life cycle (cradle-to-gate) is applicable to interfmediate products, e.g. a trangformer,
etc. Dgwnstream customers may better understand the ‘full life-cycle impacts of intermediate
products, especially as energy consumed in the use phase of EE often predominafes the
lifecycle GHG footprint calculation.

NOTE 1| When selecting the partial life cycle, the GHG"Protocol does not allow including the use-stage of end-of-
life stag¢ in the partial CFP.

Even ip the case of an intermediate product, the customer can request GHG emissign from
end-of{life processes for the product\from the viewpoint of recyclability. Such data shuld be
separa’[ely reported and not included in the CFP result based on the partial life cycle.

The ofganisation manufacturing an intermediate product may work with its custonpers to
assess| the cradle-to-gravge'life cycle based on the contribution of its intermediate produgt(s) to
the us¢ and end of life¢ phases, in order to better understand the CFP associated with its
product and to help faocus its own environmentally conscious design efforts.

6.4.2.3 Drawing a process map

6.4.2.3|1 Provisions in CFP and LCA standards

A procgssumap illustrates the services, materials, and energy needed by a product throjughout
its life cycle. CFP and LCA standards provide the following requirements regarding process

map”:

6.3.4 Relating data to unit process and functional unit

An appropriate flow shall be determined for each unit process. The quantitative input and
output data of the unit process shall be calculated in relation to this flow.

Based on the flow chart and the flows between unit processes, the flows of all unit processes
are related to the reference flow. The calculation shall relate system input and output data to
the functional unit.

Care should be taken when aggregating the inputs and outputs in the product system. The
level of aggregation shall be consistent with the goal of the CFP study. [...]
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[Source: ISO/DIS 14067]

Companies shall report attributable processes in the form of a process map.

[Source: GHG Protocol Product Standard:2011]

6.4.2.3.2 Electrotechnical industry guidance

This TRrecommends that the fnllnwing be considered when dn\/nlnping a-process—map and

identifying the processes for which to collect primary data:

« Include in the process map only attributable processes by each life cycle stage tHat was
def|ned.

« Then, identify the processes under the organisations’ ownership or conirol.

NOTE |An organization owns or controls a process if it is under its operational/or financial control.|Existing

relevant|documents define two types of control: financial control and operational.€ontrol. For further infqrmation,

see: 1SC 14064-1; GHG Protocol Corporate Value Chain (Scope 3) Standard; etc-

In the| development of process maps, this TR recommgnhds taking the followirg into

considgration:

« ldeptify component inputs and upstream processes;

« ldeptify directly connected energy and material flows;

« ldeptify downstream processes and energy/material flows;

« Relate each process to the respective lifexCycle stage;

« Relate inputs and outputs to the respegtive process;

« lllugtrate the attributable processes™and their inputs and outputs, locating processgs with
respect to each life cycle stage se:that their mutual relationship can be clearly ident|fied

In devgloping data, information~on the flow of mass of components and materials is helpful.

Therefpre, it is recommended to’ develop a “material flow” showing inputs and outputs ip mass.

This TR recommends describing a reference flow, by utilising a bill of material (BOM). A bill of

material (BOM) shows the components, materials, and sub-assemblies used in the product

and ar

available ih. most cases of EE products. When a BOM is available, it may

easies{ index to direct the determination of the attributable processes relevant to the p

This T

recommends identifying the components and materials used in manufacturin

surveylng the-mass of each component or material.

be the
roduct.
g, and
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Table 1 — An example of BOM

Process Parts Material Number Weight
Kg/number Kg/unit
Process A WWWWwW Steel (plated sheet 1
steel)

XXXXXX Stainless steel 1

YYYYYY Stainless steel 2

227277 Copper 1
Process B WWWW Aluminum 1

XXXXXX Aluminum 1

YYYYYY Stainless steel 1

277777 Other metals 2
Process|C WWww Stainless steel 1

XXXXXX PP 1

YYYYYY ABS 1

222777 ABS 2
Process|D Wwww Glass 1

XXXXXX Other material 1

YYYYYY Circuit boards/ 1

electronic parts

Process|...
Total wejght per one unit of product X.
6.4.3 Attributional and consequential approaches
6.4.3.1 Provisions in CFP and LCA standards
CFP and LCA standards- provide the following requirements regarding “attrigutional
approach”:
A GHQ product inventory shall follow the life cycle and attributional approaches.
[...]
The requirements and guidance in this standard follow the attributional approach to IifT cycle
accourting-

The attributional approach is defined as a method in which GHG emissions and removals are
attributed to the unit of analysis of the studied product by linking together attributable
processes along its life cycle.

[..]

[Source: GHG Protocol Product Standard:2011]

CFP and LCA standards describe “non-attributable processes” as follows:
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Some service, material, and energy flows are not directly connected to the studied product
during its lifecycle because they do not become the product, make the product, or directly
carry the product through its life cycle. These are defined as non-attributable processes.

Examples include service, material, and energy flows due to:
- Capital goods (e.g., machinery, trucks, infrastructure)

- Overhead operations (e.g., facility lighting, air conditioning)

- Corpoerate-activities and services ‘/n Gy research and development administrative functions,

compahy sales and marketing)
-Trangport of the product user to the retail location
-Trangport of employees to and from works

[..]

Companies are not required to include non-attributable pfocesses. However, if non-
attribuable processes are included in the boundary, companies shall disclose this|in the
inventqry report.

[Source: GHG Protocol Product Standard:2011]

CFP and LCA standards describe a “consequential approach” as follows:

The consequential approach is definedyas an approach in which processes are included in the
life cygle boundary to the extent-that they are expected to change as a consequenge of a
changgq in demand for the unit of\analysis.

The cdnsequential approath ‘makes use of data that is not constrained and can resdond to
changgs in demand (e¢g:,~ marginal technology information), where change in demahd can
occur @s a result of changes in production volumes, production technologies, public pplicies,
and consumer behaviors. Although not followed in this standard, the consequential approach
can provide valugble insight in certain applications such as evaluating reduction projgcts or
making public policy decisions.

[Source:\GHG Protocol Product Standard:2011]

6.4.3.2 Electrotechnical industry guidance

Except for special cases the attributional approach is sufficient for the CFP study of EE
products.

When it is not enough to just follow the attributional approach to the CFP study for EE
products, the study may include non-attributable processes in the boundary, or take another
approach, e.g. a “consequential approach” into consideration (see 3.17).

6.4.4 Time boundary
6.4.4.1 Provisions in CFP and LCA standards

CFP and LCA standards provide the following requirements regarding “time boundary”:
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6.2.7 Time boundary for data

The time boundary for data is the time period for which the quantified figure for the CFP is
representative.

The time period for which the CFP is representative shall be specified and justified. Where
the GHG emissions and removals associated with specific unit processes within the life cycle
of a product vary over time, data shall be collected over a period of time appropriate to
establish the average GHG emissions and removals associated with the life cycle of the
product.

If the production of a product is linked to a specific time period[...], the assessment, df GHG
emissions and removals shall cover that particular period in the life cycle of the produg¢t. Any
activities occurring outside that period shall also be included provided that they are
associated with the production of the product [...]. These data on GHG{enlissions and
removals shall be properly linked to the functional unit.

[Source: ISO/DIS 14067]

Companies shall report the time period of the inventory.

The time period of the inventory is the amount of time~a\studied product takes to compjete its
life cydle, from when materials are extracted from nature until they are returned to ndture at
the end-of-life (e.q., incinerated) or leave the studied 'product’s life cycle (e.g., recycled).

[Source: GHG Protocol Product Life Cycle Actounting & Reporting Standard]

6.4.4.2 Electrotechnical industry guidance

When setting the system boundary;:it is necessary to also describe the time boundary fpr data
or the {ime period for which the-€FP study is relevant.

The time boundary for a-CFP study is usually determined by summing up the progluction
period [from cradle-to-gate, the use stage period based on the design specification and actual
experignce, and an gestimated end-of-life treatment period.

Within [the time™boundary the fraction for each life cycle stage should also be documented

separately andstransparently, especially when a product’s life cycle extends over many |years.
Time bpundaries are very important for comparison purposes and should be considered in the

development of product category rules.

6.4.5 Specific GHG sources and sinks
6.4.5.1 Provisions in CFP and LCA standards

Both ISO/DIS 14067 and GHG Protocol Product Standard pay special attention to the
following items:

« Biogenic Carbon

« Land Use Change (LUC)

« Soil Carbon Change

e Carbon Storage of products

e Carbon Capture and Storage (CCS)



https://iecnorm.com/api/?name=91722ce5e52ed38fc1c1d0df012a57d2

- 28 - TR 62725 © IEC:2013(E)

o Electricity
6.4.5.2 Electrotechnical industry guidance

Consideration of the above listed GHG sources and sinks is generally not needed for EE
products with some exceptions:

Biogenic carbon should be considered if e.g. bio-plastics originating from plants are used in
EE products. When bio-plastic is used in the EE product, GHG emissions which are emitted
upon combustion of bio-plastic in the disposal/recycling stages, and GHG removals during its
origin, i.e. plant growing, should be documented separately from fossil carbon source when
applicable.

GHG lmissions from direct and indirect land use changes (dLUC and iLUC) 'shquld be
considered if e.g. bio-polymers or bio-fuels are used, significant green field dnvestment is
carried|out, etc.

Carbor] storage of products should be considered if e.g. a product uses_wood and it|will be
landfilled. In such case, carbon storage of products may be calculated and documented
separately.

For soil carbon change no example has been identified for this\I'R..

Carbon capture and storage (CCS) should be consideréd e.g. if GHG is not emitted within
lifecycle of power plant because they are sequestrated.in the carbon storage for mofe than
hundreds of years. Even in such a case, CCS contribution should be documented additionally
and separately.

For elqgctricity, ISO/DIS 14067 recommendation is of special importance for EE produ¢ts and
should|be applied. Deviation is only acceptable under the condition that enough transgarency
is provjded. When acquiring a “green certificate” without using grid electricity, justification is
necessary for avoiding double-counting.

NOTE For further information on consjderation of electricity, see ISO/DIS 14067, 6.3.9.3.
6.4.6 Cut-off criteria
6.4.6.1 Provisions.in)CFP and LCA standards

CFP and LCA standards describe “cut-off criteria” as follows:

4.2.3.3,.3 The eut-off criteria for initial inclusion of inputs and outputs and the assumptipns on
which the, cut-off criteria are established shall be clearly described. The effect on the oltcome
of the ptudy of the cut-off criteria selected shall also be assessed and described in the final
report.

Several cut-off criteria are used in LCA practice to decide which inputs are to be included in
the assessment, such as mass, energy and environmental significance. Making the initial
identification of inputs based on mass contribution alone may result in important inputs being
omitted from the study. Accordingly, energy and environmental significance should also be
used as cut-off criteria in this process.

[..]

Similar cut-off criteria may also be used to identify which outputs should be traced to the
environment, e.g. by including final waste treatment processes. Where the study is intended
to be used in comparative assertions intended to be disclosed to the public, the final
sensitivity analysis of the inputs and outputs data shall include the mass, energy and
environmental significance criteria so that all inputs that cumulatively contribute more than a
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defined amount (e.g. percentage) to the total are included in the study.

[..]

cut-off criteria for initial inclusion of inputs and output, including
i) description of cut-off criteria and assumptions,

ii) effect of selection on results,

iif) inclusion of mass, energy and environmental cut-off criteria

[Sourc

b: 1SO 14044:2006]

Consis
shall b
criteria
report.
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fent cut-off criteria that allow the omission of certain processes(0f minor impd
b defined within the goal and scope definition phase. The effeef-of the selected
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ermine insignificance, a company should estimate the process’s emissions usir
bper limit assumptions to determine whether, in the most conservative cag
5 is insignificant based on either mass,-energy, or volume, as well as GHG rel

ermine whether an estimate vis’insignificant or not, a company needs to esta
bn of insignificance which may include a rule of thumb threshold. For example,
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rcent of the mass, «energy, or volume and estimated GHG significance

brocess, life cycle stage, or total inventory.

b: GHG (Protocol Product Standard:2011]
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6.4.6.2

Electrotechnical industry guidance

Cut-off criteria should be defined and applied depending on the study’s goal and scope
definition and boundary setting. When CFP-PCR is adopted, the cut-off criteria used should

be that

defined in the CFP-PCR.

Where the goal and scope of a CFP study is intended for a comparative analysis of the
current product and its former models, the identical cut-off criteria should be applied to both.

In the existing documents/initiatives including the ones identified above, cut-off criteria are
usually composed of one or more elements.

Examples of cut-off criteria elements

« Qualitative constraint, e.qg.

All printed circuit boards cannot be excluded.
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« Quantitative threshold
— Quantitative threshold for outputs, e.g.
Less than 5 % of the total estimated emission can be excluded.
— Quantitative threshold for inputs, e.g.
Less than 5 % of the total mass or amount input to the process map can be excluded.

Any combination of the above may be used to define appropriate cut-off criteria.

Examples — Cut-off criteria applicable to CFP study of EE products

Criterid in the Korean PCF scheme are based on the mass of materials in general (cuj-off by
weight], but also require identification of selected significant materials and componerts that
are nof to be cut off;

Criterig in the Japanese JIS TS Q 0010 are based on LCA analysis/ Those pailts and
materigls whose emission is properly assumed to be less than a certain standard level|can be
omitted from the calculation;

In the PAIA pilot project, by attempting to comprehensively includejactivities there is a|cut-off
approach which avoids the need for a quantitative threshold. A\rough estimate for all agtivities
includifg a high level of uncertainty is made, followed by determination of a priority|list for
data gathering. More detail on this approach is provided.dn the trial estimation approa¢h, see
6.5 belpw;

In the| ITU-T L 1410, cut-off criteria is considering mass, energy and environmental
signifidance. Environmental significance refers tg, contribution of for instance GHG emigsions.

NOTE |For details of the Korean PCF scheme, TS Q:0010 and the PAIA, see Annex B.
6.5 Trial estimation and decision on'boundary to be cut-off
6.5.1 Electrotechnical industry-guidance

Use of trial estimation informs_the appropriate cut-off criteria in view of the workabiljity and
availability of the process data. In order to check the appropriateness, the organizatipn may
need an estimate of the-{atal life cycle emissions. The trial provides an approximation|of this
value and whether the cut-off can be applied based on it. If the data remaining (not put-off)
are practically difficult"to obtain, it means the cut-off criteria is not appropriate and to be
changgd. Before/heginning data collection, this TR recommends to:

Check fthe availability of data and feasibility of data collection.

This TR+ecommends—coHectngeavatable—data—e-g—primarydata—secondarydata—prexy data
by each reference flow. Then, identify which data are feasible to collect

Estimate GHG emissions.

For trial estimation and decision-making related to the cut-off boundary, this TR encourages
performing an initial estimation of the relative contribution of specific electronic parts to
determine whether the contributions are significant.

Define the cut-off criteria and identify the unit processes or product system to be cut-off.

This TR recommends completing this iteration before proceeding with data collection, which
could be excessively costly and time consuming if it is conducted with inappropriate cut-off
criteria.
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Example of trial estimation approach

A high level statistical analysis using simulations is performed to determine the lifecycle
activities that are the biggest contributors to impact and uncertainty.

Targeted data collection is then performed, based on this analysis, to confirm impacts and

further

reduce uncertainty to desired levels.

NOTE Annex D provides additional information.

6.6 Data collection and quality assessment

6.6.1 General

6.6.1.1 Provisions in CFP and LCA standards

Many gf the CFP and LCA standards and initiatives provide requirements regarding co|lection
of site-gpecific data or primary data. However, the definition of such terms-varies.

3.7.1

primary data

quantiffed value of a unit process (3.4.6) or an activityswithin the product system ((3.4.2)
obtaingd from a direct measurement or a calculation~based on direct measurementg at its
originaf source

Note 1 to entry: Primary data need not necessarily originaté from the product system (3.4.2) under study.

Note 2 |to entry: Primary data may include GHG\'emission factors (3.3.7) and/or GHG activity ddta (ISO
14050:2009, 9.3.3).

3.7.2

site-spgcific data

data obptained from a difect measurement or a calculation based on direct measuremerj

origina

Note 1
because

3.7.3

source within'the product system (3.4.2)

o entry: All\Site-specific data are “primary data” (3.7.1) but not all primary data are site-spec
they may also relate to a different product system (3.4.2).

t at its

fic data

secondary data

data obtained from sources other than a direct measurement or a calculation based on direct
measurements at the original source within the product system (3.4.2)

Note 1 to entry: Such sources can include databases, published literature, national inventories and other generic

sources.

[Source: ISO/DIS 14067]
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6.2.6 Data and data quality

Site-specific data shall be collected for all individual processes under the financial or
operational control of the organization undertaking the CFP study, and shall be representative
of the processes for which they are collected. Site-specific data should be used for those unit
processes that contribute considerably to the CFP, as determined in the sensitivity analysis.
Site-specific data includes both, GHG emissions and GHG sources as well as GHG removals
and GHG sinks contributing to:

- data from one specific unit process within a site;

[..]

- site-average data, i.e. representative averages of site-specific data collected from
organizations within the product system which operate equivalent processes.

[..]

Secondlary data shall only be used for inputs where the collection of site-specific datd is not
possible or practicable, or for processes of minor importance and-may include literaturg data,
calculated data, estimates or other representative data. Secondary data shall be docuniented.

[Source: ISO/DIS 14067]

primary data

data callected from specific processes in.the studied product’s life cycle

secondary data

Process data that are not from.specific processes in the studied product’s life cycle.

[Source: GHG Protocol Product standard: 2011]

Compagnies shall'collect primary data for all processes under their ownership or control.

[Sources GHG Protocol Product Standard:2011]

6.7 Specific data collection

[..]

REQUIREMENT: Specific data (including average data representing multiple sites whether
internally or provided by a supplier) must be obtained for all significant/relevant foreground
processes and for significant background processes where possible.

[..]

6.8 Generic data collection
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[..]

REQUIREMENT: Generic data shall be used only if data for a specific process are
unavailable, not environmentally significant, or refer to a process outside of the defined
system boundary. Generic data shall, as far as possible, fulfil the data quality requirements
specified in this guidance document. Subject to data quality requirements, generic data
should be preferentially sourced according to the specified hierarchy.

[Source: European Commission DG Environment & Joint Research Centre, Product
Environmental Footprint Guide, 2" Draft]

6.6.1.2 Electrotechnical industry guidance

This TR basically follows the direction provided by the GHG Protocol to collect “primary data”.
ISO/DIB 14067 identifies the collection of “site-specific data”.

According to ISO/DIS 14067 all site-specific data are “primary data” butynot all primaly data
are site-specific data. ISO/DIS 14067 gives no guidance on addresSing primary datgd which
are nof site-specific data. Therefore, ISO/DIS 14067 is difficult to apply.

All types of data

//I:r_imary data \/;econdary data \\

(No specification given)

Site-specific data

\. A )

IEC 561/13

Figufe 2 — Analysis of relationship of three types of data according to ISO/DIS 14067

NOTE 1| For many EE products a comprehensive set of primary data may be virtually impossible to collgct. This
perspeclive is-acknowledged by the GHG Protocol.

NOTE 2 “Fof many ICT sub-sectors, detailed recommendations on data quality requirements bgsed on
representativesub-sectorspecific data,are providedmappticattestamdards (9= ETSH-

Data collection is needed for the unit processes and items identified during the system
boundary definition.

For data collection, this TR recommends the following:
« Collect primary data for all the processes under the organisation’s ownership or control.

Example of primary data

Reference flow of the studied product (e.g., mass of finished product) may be used as primary
data to be multiplied by emission factors when the yield ratio of the EE product is high.

« Collect secondary data for the other processes, if their data quality is satisfactory.
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Example of secondary data

The life cycle databases (public database) currently available in a number of countries may be
used as secondary data if the data is relevant for the study (See Annex A).

The GHG Protocol indicates that “using the reference flow of the studied product (e.g., mass
of finished product) as process activity data is not considered primary data.” Rather, each
input to the process is contrasted to output (reference flow), while taking into account the
yield of the process. As is the case of the assembly process of EE products, reference flow
may be used as primary data when the yield is sufficiently high. The use of reference flow
should be assessed in terms of uncertainty.

6.6.2 Primary data
6.6.2.1 Electrotechnical industry guidance

Primary data for all the processes under an organisation’s ownership or,control shquld be
collect¢d. This process may be challenging for some small and mediumenterprises (BMEs),
or other organizations when there is a lack of dedicated research units_andresources.

NOTE 1| Site-average data may be available, and may offer a viable alternative-to the collection of data from one
specific pinit process at a site.

If a degign change from the similar past product should be slight, it is likely that a calqulation
almost|free from an error may be made in some cases based on the past product daja. It is
also pgssible to envisage those mechanisms which allow)for a tentative calculation bajsed on
the dafla available in prototype/design stages, and for a reassessment in a certain time based
on the primary data accumulated after a certain period.

Organigations will often not be able to collectxsufficient primary data immediately after placing
a new|product or an improved product onisthe market, or while repetitively remodglling a
product in a short period of time.

On thg other hand, this TR encourages communicating with suppliers on possible $upply-
chain [cooperation for obtaining_primary data even if the suppliers are not unger an
organigation’s ownership or control. One common approach for an organization dealipg with
suppligdr data for the purposes, of CFP studies would include the following:

« Ideptification of a bill_of materials by the organization;

« Requesting material declarations from suppliers based on the bill of materials;

This TR recommends that an organisation work with its suppliers of parts, materials, and
servicgs to ebtain partial CFP based on suppliers’ primary data that are specific|to the
suppligrs mthen possible. An organisation should encourage their suppliers to calculaje their
CFP contributions based on applicable CFP standards, product category rules, and gu{dance.
The pariral CFP would then be declared 1o the organisation.

NOTE 2 Management and analysis of supplier data for EE products can be complicated, e.g. when a part or
component are manufactured or assembled over two- three levels of the supply chain.

6.6.3 Secondary data
6.6.3.1 Electrotechnical industry guidance

The organization may use process data that are not from specific processes in the product’s
life cycle as secondary data, for example:

« Data from external sources (e.g. lifecycle databases, industry associations, etc.);
« Data from another and similar process or activity in the organization’s or supplier’s control.
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Annex A provides a list of the life cycle database (public database) currently available in a
number of countries.

Example of collecting secondary data for material production
« ldentify a material with its mass used for a refrigerator: for example, xx kg of steel plate;
yy kg of plastic; zz kg of components, etc.

« Then, in this example, collect secondary data for the steel plate, the plastic, the
components, etc.

e« Collect emission factors to be multiplied by the mass identified by the primary data or
secondary data collected.

NOTE There is a need for specific secondary data applicable to EE products, such as high purity ahdygpecialty
chemicals. In this case, generic data are not sufficient.

6.6.4 Data quality
6.6.4.1 Provisions in CFP and LCA standards

CFP and LCA standards provide the following requirements regarding\*data quality”:

Data qyality shall be characterized by both quantitative and qualitative aspects.

[..]

Data qyality requirements shall be specified to enable'the goal and scope of the CFP sfudy to
be mefl The data quality requirements should address the following:

time-rglated coverage; geographical ceverage; technology coverage; prgcision;
compldgteness; representativeness; consistency; reproducibility; sources of the datp;, and
uncertainty of the information.

The relevant CFP-PCR shall give guidance on the data requirements, in particularl under
which conditions site-specific ddta shall be used and when the use of secondary ¢lata is
acceptable.

Organigations undertaking-a CFP study should have a data management system and |should
seek tp continuously_improve the consistency and quality of their data and retenfion of
relevant documentstand other records.

[Source: Summary of ISO/DIS 14067]

For significant processes, companies shall report a descriptive statement on the data
sources, the data quality, and any efforts taken to improve data quality

[GHG Protocol Product Standard:2011]

6.6.4.2 Electrotechnical industry guidance

This TR provides guidance to assess relevance of collected data associated with each
process, to fill data gaps and to continuously improve data quality.

This TR recommends assessing the data’s relevance to goal and scope for each attributable
process. The aspects to assess the relevance include: time-related coverage; geographical
coverage; technology coverage; precision; completeness; representativeness; consistency;
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reproducibility; sources of the data; and uncertainty of the information as illustrated in
ISO/DIS 14067.

This TR also recommends documenting the result of an assessment including a description of
the types of data available for each attributable process, e.g. primary data, secondary data,
literature-based data, etc. If secondary data are used, an organization should document the
source, and keep a record of the data sources and relevant literature, especially when
barriers to assessing data quality existed.

NOTE The GHG Protocol requires not only reporting a descriptive statement on the data sources, the data quality,
and any efforts taken to improve data quality for significant processes, but also making a public report.

During[the aSSessSment, an organtsatton may fdentify data gaps. Data gaps exiStwhen there is
no primary or secondary data that is sufficiently representative of the given progess| in the
product’s life cycle. Where necessary, an organisation may fill data gaps with proxy or
estimated data.

The dgta collection process may be improved by integrating it within eXisting management
systemls if available, e.g. environmental management system (EMS),‘quality management
system (QMS), etc.

6.7 Calculating GHG emissions
6.7.1 General
6.7.1.1 Provisions in CFP and LCA standards

CFP and LCA standards provide the following requirements regarding “inventory analys|is”:

6.3 Lifg cycle inventory analysis for the CFP
6.3.1 General

LClI is the phase of LCA involving-the compilation and quantification of inputs and outduts for
a produict throughout its life cycle: After the goal and scope definition phase, the LCI ofla CFP
study shall be performed, which consists of the following steps, for which the following
pertinent provisions, adapted from ISO 14044:2006, listed below shall apply. If CFP-PCR are
adoptel for the CFP study, the LCI shall be conducted following the requirements in the¢ CFP-
PCR (dee 6.1).

6.3.2 Data colleetion

The qualitative and quantitative data for inclusion in the life cycle inventory shall be cdllected
for all Ynit-processes that are included in the system boundaries. The collected data, whether
measured, calculated or estimated, are utilized to quantify the inputs and outputs of a unit
process. Significant unit processes shall be documented.

When data have been collected from public sources, the sources shall be referenced in the
CFP study report. For those data that may be significant for the conclusions of the CFP study,
details about the relevant data collection process, the time when data have been collected,
and further information about data quality shall be referenced. If such data do not meet the
data quality requirements, this shall be stated.

[Source: ISO/DIS 14067]
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6.7.1.2

- 37—

Electrotechnical industry guidance

GHG emissions are quantified in each elementary process as referred to in the system
boundary, and summed up according to the expression given below.

GHG emissions per life cycle stage/unit process can be quantified by multiplying activity data
by emission factors, or by direct measurement. Direct measurement is needed for a few cases
within the EE industry, e.g. for refrigerants and other materials, including any leakage of HFC,
PFC and SFg.

Activity data that is to be multiplied by GHG emission factors should be collected by the
organization calculating GHG emissions (material consumption, electricity consumption for

production, etc.), or be estimated based on the assumed scenario (electricity consumgption of
usage,|reclaimed mass, etc.)
This tajple shows an example of applicable data types (primary data and secéndary dpta) by
activity], for each life cycle stage/unit processes:
Table 2 - Example of applicable data types
Stage Activity Applicable data types
a) Raw material acquisition Quantity of material consumption Secondary data
b) Profluction and component Weight of assembly Secondary data
mapufacturing ) . .
Consumption of electrieity. Primary data
c) Disfribution (retail) Vehicle loadings(kg km) = Primary or secondary data
transport distance x load ratio
x loading capacity
d) Useg and maintenance Electricityxconsumption of usage Primary or product’s spgcific
secondary data
e) End-of-life (recycling and disposal) Réclaimed mass/recycled mass Primary or product’s spgcific
secondary data
The organization should colléct ‘applicable emission factors to be multiplied by the @ctivity
data.
Table 3 — Example of applicable emission factors
for each life cycle stage/unit processes
Stage Activity Emission facto
a) Raw material acquisition Quantify of material consumption GHG emission factor to
produce material/kg
b) Productionand component Werght of assembly GHG emission factor to
manufacturing assemble material and
component/kg
Consumption of electricity GHG emission factor to
generate electricity/kWh
c) Distribution (retail) Vehicle loadings(kg * km) = GHG emission factor to product
. transport/kg + km
transport distance xload
ratio x loading capacity
d) Use and maintenance Electricity consumption of usage GHG emission factor to
generate electricity/kWh
e) End-of-life (recycling and disposal) Reclaimed mass/recycled mass GHG emission to reclaim/kg

GHG emission factor to
recycle/kg
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Examples of an emission factor for electricity
When feasible, the most current and local electricity emission factors should be used.

An alternative would be to use, the latest world-average emission factors provided by
International Energy Agency (IEA) may be used.

NOTE Emission factors from IEA, eGrid or other sources are associated with some degree of uncertainty.
However, the effect of the errors in the average emission factors can be addressed in information addressing
uncertainty. In order to reflect the impact of where the product is made and where it is used in the CFP study, it is
preferable to use locally relevant emission factors, if available. This will allow the calculation, to highlight the
impact that electricity-related emissions have on the CFP study, and enable an analysis of potential opportunities
to reduce-that-impasct:

After ¢ollecting activity data and emission factors, the organization may quantify GHG
emissipns for each life cycle stage/unit process as follows:

GHG emissions = X (activity; x GHG emission factor ;)

6.7.2 Allocation
6.7.2.1 Provisions in CFP and LCA standards

CFP and LCA standards provide the following requirements regarding allocation:

6.3.6.2 Allocation procedure

The CKP study shall identify the processes shared’with other product systems and deal with
them apcording to the stepwise procedure presented below.

a) Stepg 1: Wherever possible, allocation.should be avoided by

1) dividing the unit process to be alloeated into two or more sub-processes and colledting the
input apd output data related to these sub-processes, or

2) expanding the product system to include the additional functions related to the co-products.

b) Stepg 2: Where allogation cannot be avoided, the inputs and outputs of the system sHould be
partitioned between its different products or functions in a way that reflects the unperlying
physical relationships between them; i.e. they should reflect the way in which the inputs and
outputs are changed by quantitative changes in the products or functions delivered by the
system,.

c) Step 3."Where physical relationship alone cannot be established or used as the Basis for
allocation, the inputs should be allocated between the products and functions in a way that
reflects other relationships between them. For example, input and output data might be
allocated between co-products in proportion to the economic value of the products.

Some outputs may be partly co-products and partly waste. In such cases, it is necessary to
identify the ratio between co-products and waste since the inputs and outputs shall be
allocated to the co-products part only.

Allocation procedures shall be uniformly applied to similar inputs and outputs of the product
system under consideration. For example, if allocation is made to usable products (e.g.
intermediate or discarded products) leaving the system, then the allocation procedure shall be
similar to the allocation procedure used for such products entering the system. [...]

[Source: ISO/DIS 14067]
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Companies shall allocate emissions and removals to accurately reflect the contributions of the
studied product and co-product(s) to the total emissions and removals of the common
process.

[..]

Companies shall avoid allocation wherever possible by using process subdivision, redefining
the functional unit, or using system expansion.

[..]

If allociation is unavoidable, companies shall allocate emissions and removals based |on the
underlying physical relationships between the studied product and co product(s).| When
physical relationships alone cannot be established or used as the basis for allocation,
compahies shall select either economic allocation or another allocation method that feflects
other relationships between the studied product and co-product(s).

[Source: GHG Protocol Product Standard:2011]

6.7.2.2 Electrotechnical industry guidance

This TR recommends avoiding allocation to the extenf\feasible. If allocation is unavdidable,
the orpganization allocates emissions and removals based on the underlying physical
relationships associated with the product. When\\physical relationships alone canpot be
established or used as the basis for allocation, the organization may select allpcation
procedure based on:

e Prdducts' economic value;
e Products’ mass;
« Products’ volume; or

e Duration of product turnover:

Example — Allocation of émissions associated with warehousing

The elements that are involved in distribution would include warehouse electricity uge, and
materials used inwwarehousing such as pallets. Typically, for warehousing, allocdtion is
performed by unitsTof goods or as a function of shelf space in the retail context given a|typical
duration of product turnover within the warehouse or retail facility.

Attentipn §hould be given to the fact that allocation significantly increases uncertainty.

Caution is needed when making allocation based on economic value.

There can be a need for an allocation procedure based on the EE product’s functional
contribution.

6.8 Uncertainty
6.8.1 Provisions in CFP and LCA standards

CFP and LCA standards provide the following requirements regarding evaluation of
“uncertainty”:
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The results of the quantification of the CFP according to the LCIl or LCIA phases shall be
interpreted according to the goal and scope of the CFP study. The interpretation shall:

- include a quantitative or qualitative assessment of uncertainty, including the application of
rounding rules or ranges; [...]

Uncertainty is covered under “data and data quality”

6.2.6(j) — uncertainty of the information.

NOTE B Uncertainty can include e. g.
- paraeter uncertainty, e.g. emission factors, activity data,
- scengrio uncertainty, e.g. use phase scenario or end-of-life scenario,

- model uncertainty.

[Source: 1ISO/DIS 14067]

Define$ three categories of uncertainty:
Parameter,

Scenatio,

Model

[Source: ITU-T, GHG protocol*has the same three categories of uncertainty]

Companies shall «gport a qualitative statement on sources of inventory uncertainfy and
methodological choeices.

[..]

Uncertainty is divided into three categories: parameter uncertainty, scenario uncertainty and
model uncertainty, which are defined in the following section.

[Source: GHG Protocol Product Standard:2011]

6.8.2 Electrotechnical industry guidance
Uncertainty can be quite significant in electronic and electrical products due to the following:

— Dynamics of supply chains (which leads to changes in transport distance, manufacturing
facility efficiencies, and carbon-intensity of relevant electrical grids, etc.);

— Rapid technology evolution (which makes allocation of facility data between products and
processes challenging);
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— Decentralized supplier base that leads to complex information flow about bills of materials
and manufacturing processes; and

— Complex products with multiple configurations.

Studies have estimated that the average variation of GHG emissions for an individual product
can be upwards of 30 % or greater. Therefore, while uncertainty analyses can be difficult to
execute it is important to perform at least a sensitivity analyses on critical assumptions and
those parameters contributing most to the impact based on data quality.

ISO 14044 defines uncertainty analysis as a systematic procedure to quantify the cumulative
effects of model imprecision, input uncertainty and data variability using ranges or probability

distribytions Uncertainty calculation within FF products is an area that would benefit from on-
going dtudy.

Example of uncertainty analysis

A CFH study can assess data uncertainty (associated with measuredrpor observed| data),
scenar|o uncertainty (associated with choices within the analysis) and model uncgrtainty
(assoclated with mathematical relationships). Details on the analysis/of these three soufrces of
uncertainty are found in Annex D.

6.9 Jse and maintenance scenario
6.9.1 Provisions in CFP and LCA standards

CFP and LCA standards provide the following requitements regarding evaluation of the “use
and mgintenance scenario”:

6.2.8 Use stage and use profile

When the use stage is included within the scope of the CFP study (see 6.2.2), GHG emissions
and reovals arising from the use stage of the product during the product’s service lffe shall
be included. Service life informatioh-shall be verifiable and it shall refer to the intended us 670
e conditions and to the related:-functions of the product. The use profile should seek to
represent the actual usage pattern in the selected market.

Where|not otherwise justified, the determination of the use profile (i.e. the related s¢enarios
and asgsumed servicellife for the use stage of products) shall be based on published tgchnical
information such as:
a
b

Cc

CFH-PCR (see 6.1);
published international standards [...];

publjshed national guidelines [...];

)
)
)
d) published industry guidelines [...];

Where no method for determining the use stage of products has been established in

accordance with any of the bullet points above, the assumptions made in determining the use
stage of products shall be established by the organization carrying out the CFP study.

The manufacturer’'s recommended method to be applied in the use stage (e.g. cooking in an
oven at a specified temperature for a specified time) might provide a basis for determining the
use stage of a product. [...]

All relevant assumptions for the use stage shall be documented.

[Source: ISO/DIS 14067]
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6.9.2 Electrotechnical industry guidance

For EE products, including supportive equipment (e.g. data centre cooling), at least the
following items should be considered for the use stage when relevant for the product category
and the goal and scope of the CFP study:
e Product energy consumption during service life considering

— Use profile based on the actual or estimated usage patterns;

— Energy consumption corresponding to the different modes;

— External conditions influencing power consumption (e.g. temperature, etc. ).
e Use of consumables

— [Consumption of consumables e.g. toner, paper, battery, etc.
« Operation and maintenance, including installation

— |Frequency of repair/maintenance;

— |Use of a spare part;

— |Associated service personnel (e.g. travelling, etc.).
The usk phase, i.e. the product’s service life should be estimatedunder realistic condifions of

use, bpsed, to the extent possible, on relevant data. When{data are not availablg, less
accurafe sources or estimations are acceptable.

NOTE 1| For use and maintenance, the typical or various type of_usage of a product may be modelled. Some
industry |groups have collaboratively developed or are developing software modules that can be used to njodel the
use scernario assumptions for CFP study of specific EE products or{services.

For remigerants and other materials (e.g. isolation*material blowing agents), GHG emfssions
including HFC, PFC, NF3, SFg, etc. from leakage during the use and maintenancg stage
should|be included in end-of-life stage calculations.

Quantification of GHG emissions fromuse and maintenance stage may be based [on the
design| specification prepared by organisations. Where there is such published tefhnical
information as a legal standard, a,P€R, a sector-specific standard, etc. exists, it shquld be
evaluated for use.

NOTE 2| While data from a customer or consumer questionnaire may be useful, this TR does not assunje that a
questionpaire survey of customers*or consumers is necessary.

6.10 End-of-life stage scenario
6.10.1 | Provisions in CFP and LCA standards

CFP and LCA-standards provide the following requirements regarding evaluation of the “end-
of-life §tage-scenario”:

6.2.9 End-of-life stage
The end-of-life stage begins when the used product is ready for disposal, recycling, reuse, etc.

All the GHG emissions and removals arising from the end—of-life stage of a product shall be
included in a CFP study, if this stage is included in the scope (see 6.2.2).[...]

All relevant assumptions regarding end-of-life treatment, e.g. GHG emissions 703 and
removals, shall be based on best available information and based on current technology and
shall be documented in the CFP study report.

[Source: ISO/DIS 14067]
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For allocation due to recycling, companies shall use either the closed loop approximation
method or the recycled content method as defined by this standard.

[Source: GHG Protocol Product Standard:2011]

6.10.2 Electrotechnical industry guidance

This TR recommends defining the end-of-life scenario of EE products by including the
following:

Scenario-hecessarvto-guantifvy GHG emissions-from-preparation-for disposal—recveling, reuse
Y < 4 ProP g 7 4 )

- coI:I:ction, packaging and transport of end-of-life products;
— dis

— shrgdding and sorting.

antling of components from end-of-life products;

Scenallio necessary to quantify GHG emissions from disposal, recycling, reuse

— material recycling processes;
— endrgy recovery processes;
— incineration and sorting of bottom ash;

— landfilling, landfill maintenance.

In the faw material acquisition stage, recycled and reused products may be effectively ptilized
as a rgw material, in addition to the recycling of Wsed products in the end-of-life stage. GHG
may beg emitted during recycling processes utilized to collect and regenerate used prpducts.
Identification of those processes for which *\GHG should be calculated in the raw material
acquisition stage, as well as those processes in the disposal/recycling stages, shduld be
considéered.

Fundamentally, preparatory steps. of tfecycling such as collecting and sorting are included in
the eng-of-life stage of used products. Other processes after sorting such as smelting are
includgd in the raw material acquisition stage of products which use recycled material.

NOTE Pther approaches foryaflocation between life cycle stages which affect where to draw the RQoundary
between|end-of-life treatment.and raw material acquisition exist, and may be applied as an alternative.

However, if the reeycling process of each product is different, then the allocation of grocess
may need to be<ddecided for each product. In this case, there should be an incertive to
procur¢ recycled raw materials (that is, using a recycled raw material would lead to a
decrea e i ,GHG emissions), and recycling used products is also an incentive by itself
ase in

Where "recycling" is already being carried out, for example for the toner of a copy machine,
home appliances, etc., it can be deemed that the amount of material or energy recovered and
dissipated in the recycling process may also be taken into consideration and included in the
calculation.

For refrigerants and other materials (e.g. isolation material blowing agents), GHG emissions
including HFC, PFC, NF;, SFg, etc., from leakage during the end-of-life stage should be
included in end-of-life stage calculations. Additionally, GHG emissions from leakage during
the use and maintenance stage should also be included in end-of-life stage calculations.

Examples

Existing documents describe several methods for allocation of recycling:
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¢ 0/100 method

Closed loop approximation method

The closed loop approximation method accounts for the impact that end-of-life recycling has
on the net virgin acquisition of a material. Its name derives from the assumption that the
material being recycled is used to displace virgin material input with the same inherent
properties. [...]

Since the closed loop approximation method is defined as a method to allocate recycled
materials that maintain the same inherent properties as its virgin material input, the properties
(e.g., chemical, physical) of the recycled material have to be similar enough to the properties
of the Virgin material input to be used interchangeably without any additional changesd to the
product’s life cycle.

[..]

[Source: GHG Protocol Product Standard:2011]

« 10Q/0 method

Recycled content method

The repycled content method allocates the recycling process emissions and removalg| to the
life cydle that uses the recycled material. The recycled content method can be used ih open
loop situations that include recycled material inputs and outputs. [...] The recycled ¢ontent
method is also referred to as the cut—off method-or the 100-0 method.

[...]

Reducing the amount of waste entering waste treatment reduces the GHG emissions from
waste |treatment in the end-of-life stage. Reducing upstream virgin material acqiiisition
reduces the GHG emissions and'removals from material acquisition if the recycling profpesses
are lesis GHG intensive than'virgin extraction. If this is not the case (e.g., recycling protesses
are mdre GHG intensive-than virgin inputs), it is possible that using virgin inputs would result
in a lower total product-inventory than using recycled inputs. This is an example of when
focusing on one impact category may drive companies to make product decisions ’t;[at are
desirable for oneyimpact (e.g., GHG emissions) but unfavourable to another (e.g., material
depletipn).

[..]

[Source: GHG Protocol Product Standard:2011]

« Other method

9.3.7 Choosing between closed loop approximation and the recycled content method

In cases where both the closed loop approximation and recycled content methods are equally
applicable to the studied product, the following guidance provides insight on which method is
most appropriate in certain situations.

[..]

There may be situations where a company feels neither method is appropriate for a given
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recycled material input or output. In these cases the method used should abide by the
specifications given in the requirements section and be referenced from available sector
guidance, product rules, technical reports, journal articles, or other standards.

[..]

When it is not obvious which method is most appropriate, companies should perform a
scenario uncertainty assessment (e.g., sensitivity analysis) on the potential methods and
include the results in the inventory report|...].

[Source: GHG Protocol Product Standard:2011]

NOTE For recycling, the 50/50 method is applied by some ICT sub-sector standards.

7 CHP-PCR

71 Provisions in CFP standards

CFP standards require “PCR” as follows:

9.5.1 General

When g CFP claim, CFP label or CFP declaration is intended to be available to the |public,
CFP-PLCR shall be used. If relevant CFP-PCR exists~(see 6.1) they shall be adopted. If no
relevant CFP-PCR exist, CFP-PCR shall be established by an entity according to 9.5.

When a CFP external communication report or-& CFP performance tracking report is infended
to be ajvailable to the public and where relevant CFP-PCR exist they shall be adopted.

CFP-PLCR shall only be valid if their requirements are consistent with the requirements|of this
Interndtional Standard.

9.5.2 dontent of CFP-PCR

The CKP-PCR shall identify*and document the goal and scope of the CFP information [for the
producf category according to 6.2 and the rules for producing additional information [for the
producf category together with the CFP. The CFP-PCR shall also determine the lif¢ cycle
stages|to be included, the parameters to be covered, and the way in which the parameters
shall be collated-and documented.

The CKP-PCR shall include, as a minimum, the following:

a) instroctions on the content and Tormat(s) of the LFF communication,

b) information on and justification for which life cycle stages are covered and which are not, if
the communication is not based on a CFP covering all life cycle stages;

c) product category definition and description (e.g. function, technical performance and use);
d) goal and scope definition for the CFP [...]

e) LCI[...]

f) period of validity.

NOTE List adopted from ISO 14025:2006, 6.7.1.
The CFP-PCR may include additional guidance for e.g. use and end-of-life stages.

[Source: ISO/DIS 14067]
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7.2 Electrotechnical industry guidance

PCR may be used for a CFP study for EE products.

The existence of this TR does not preclude particular sectors from generating their own, more
specific, standards or guidelines. Where such documents are produced it is recommended
that they use this TR as the reference in order to ensure consistency throughout the EE
sector.

Where it is necessary to develop a PCR for a specific product or a product category, this TR
recommends considering guidance given in Clause 6 as well as requirements given in
ISO/DIS 14067.

NOTE 1| Further guidance on developing the contents of a PCR document is given in ISO 14025:2000.

NOTE 2| For examples of PCRs, see Annex C where summaries are shown.
8 Ddqgcumentation

8.1 Provisions in CFP and LCA standards

CFP and LCA standards provide the following requirements regatding “documentation”:

Gener3l

The repults and conclusions of the CFP study shallxbé documented in the CFP study| report
without bias. The results, data, methods, assumptions and the life cycle interpretatign (see
6.5) shall be transparent and presented in suffi¢ient detail to allow the reader to compfehend
the complexities and trade-offs inherent in the CFP study. The type and format of the CFP
study feport shall be defined in the goal and scope definition phase of the CFP study. The
CFP study report shall also allow the re€sults and life cycle interpretation to be usgd in a
mannef consistent with the goals of the CFP study. The selected allocation methods shall be
documgnted in the CFP study report in detail and the GHGs taken into account shall be
clearly|stated.

Iltems tp be documented

At leasft the following items shall be documented or be clearly stated:

— The results afid-conclusions of the CFP study without bias (see 7 “CFP study repoyt” and
8.3|6 “CFP(results”)

— Secgondary data (See. 6.2.6 “Data and data quality”);

— All relevant assumptions for the use stage (see 6.2.8 “Use stage and use profile”);

— All relevant assumptions regarding end-of-life treatment (see 6.2.9 “End-of-life stage”);

— The results of the refining process and the sensitivity analysis (see 6.3.5 “Refining the
system boundary’);

— Disclosure and justification of the methods used to avoid or perform allocation due to co-
products or recycling (See 8.3.4 “Allocation”)

— the selected allocation methods in detail (see 6.5 Interpretation);
— GHGs taken into account (see 7 CFP study report);

Items to be documented separately

The following items shall be documented separately in the CFP study report:

a) GHG emissions and removals linked to the main life cycle stages in which they occur,



https://iecnorm.com/api/?name=91722ce5e52ed38fc1c1d0df012a57d2

TR 62725 © IEC:2013(E) —47 -

including the absolute and the relative contribution of each life cycle stage;
b) GHG emissions and removals arising from fossil carbon sources and sinks (see 6.3.9.2);

c¢) GHG emissions and removals arising from biogenic carbon sources and sinks (see
6.3.9.2);

d) GHG emissions resulting from dLUC (see 6.3.9.4);

e) GHG emissions resulting from aircraft transportation (see 6.3.9.8).

Items to be documented separately, if calculated

The following GHG values shall be documented separately in the CFP study report, if

L

calculatet:

f) soilcarbon change (see 6.3.9.5);
g) GHG emissions and removals occurring as a result of iLUC (see 6.3.9.4);

NOTE [here can be an additional requirement on documentation in case the CFP- study is intenfded for
comparig§on or communication.

[Source: Summary of ISO/DIS 14067]

Documentation of Data Interpretation Issues:

The regults of the LCI or LCIA phases shall be interpreteéd according to the goal and scope of the
study, and the interpretation shall include an assessnient and a sensitivity check of the significant
inputs, putputs and methodological choices in order to understand the uncertainty of the results

4.5.1.2[The interpretation shall also consider thé following in relation to the goal of the study:

— the| appropriateness of the definjtions of the system functions, the functional unpit and
system boundary;

— limitations identified by the data quality assessment and the sensitivity analysis.

The dqcumentation of the .data quality assessment, sensitivity analyses, conclusions ahd any
recommendations from the €I and LCIA results shall be checked.

[Source: I1ISO 14044%2006]

Records:

Records shall be kept for a minimum of three years.

[Source: PAS 2050:2011]

8.2 Electrotechnical industry guidance
CFP documentation can serve a number of important purposes including but not limited to:

— Providing supporting data for identification of a process with significant GHG emissions
and prioritizing reduction efforts across the product life cycle;
— Creating a basis for quantifying and reporting CFP performance over time; etc.

Documentation is best when it is unambiguous in identifying the product(s), unit of analysis,
system boundary, collected data, calculation methodologies, scenario, assessment of the
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uncertainty and other parameters associated with a CFP study, and when it allows for
traceability of the information. For example, the process and procedure(s) used to determine
a calculated or modelled result may be described and documented.

In regards to documentation, attention should be given to recording and maintaining data from
a CFP study in a format that will support the analysis, verification and communications of the

results

. For this, this TR recommends the following:

— Document procedures, methodologies, assumptions, evidences of all data, etc., for each
step of CFP Study;

— Compile the calculation results as a record, including at least the items required in the

stal

ndards with which the calculation is intended to be compliant

When [a management system exists in an organization, the principles found~in that

management system may be used as guidance for addressing data traceability@and eJidence

management, as long as those principles comply with international CFP and LCA-standards.

NOTE 1| Requirements in ISO/DIS 14067 on documentation (as listed in the box) are~notrnecessarily dompliant

with the GHG Protocol Product Standard, which requires an organisation to make a public-report.

NOTE 34 The GHG Protocol Product Standard gives no specific requirements on documentation| beyond

requiremn|ents for public reporting and disclosure and justification.

9 Cqgmmunication and verification

9.1 General

9.1.1 Provisions in CFP and LCA standards

CFP pBnd LCA standards generally previde the following requirements regarding

“‘commpnication”:

8 Prepgring for CFP communication

8.1 Geperal

When an organization decides to make a CFP communication publicly available there gre two

optiong to conform with\this International Standard. CFP communication according|to 9.1

intended to be available to the public shall:

a) be \erified byan independent third-party (see 8.2), or

b) be feportéd completely and accurately without bias to the intended audience in fa CFP
disglosure report (see 8.3.) [...]

9.1 Options for CFP communication

9.1.1 General

[..]

CFP communication includes communication of a CFP or a partial CFP (see Clause 6).

[Source: ISO/DIS 14067]
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Companies shall publicly report the following information:

— General Information and Scope;
— Boundary Setting;

— Allocation;

— Data Collection and Quality;

— Uncertainty;

— Inventory Results;

— Assurance;

— Selting Reduction Targets and Tracking Inventory Changes, in case a company feports a
reduction target and/or track performance over time

[Source: GHG Protocol Product Standard]

NOTE R more detailed list of items to be reported is given in the GHG Protocol Product, Standard.

Principles for Communication:

The following principles are the basis for, and shall be dsed to guide the application |of, the
requirements related to communication in this International Standard.

Participation: Apply an open, participatory processcwith interested parties when developing and
implementing CFP communication programmes.

Transpgrency: Ensure that CFP communicatiopiand its intended meaning is presented in a way that is
clear ahd meaningful for the target audiencé’to understand. Include information on functionjal unit,
data alssumptions, calculation methods, and other characteristics to make limitations |in the
compatjsons of CFPs transparent and,clear to the target group.

Fairness: Make clear that the '\CFP communication is based on a CFP study which assespes the
single impact category of climate change and does not imply overall environmental superidrity nor
examing broader environmental implications. Avoid misconception by not confusing quantifidd GHG
emissigns with reductions;in GHG emissions.

[Source: 1ISO/DIS A4067]

9.1.2 Electrotechnical industry guidance

It is not a requirement of ISO/DIS 14067 to communicate the CFP, while the GHG Protocol
Product Standard requires that organisations make a public report of specific information to
claim compliance with that standard.

An organization may perform a CFP study that is intended only for quantification, not for
communication.

Therefore, in accordance with ISO/DIS 14067, this TR recognises that organizations may
choose, or not choose to communicate the results of their CFP studies.

The typical unit used for reporting the results of CFP studies is mass of carbon dioxide
equivalent (COe).

While a total product carbon footprint can be calculated and expressed as a single
(aggregate) number, it is helpful to also express the breakdown of the footprint by life cycle
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stages of separate (disaggregate) numbers. Separately expressing emissions associated with
the product’s or service’s use and maintenance stage and those from other life stages will
help prevent any confusion in regards to what exactly is being communicated, considering
that data quality varies by life cycle stage, and that the use stage often accounts for a large
part of the life cycle GHG emission of a EE product.

9.2 Options of communication
9.21 Provisions in CFP and LCA standards

CFP and LCA standards establish “communication options” as follows:

Communication of CFP may take the form of a CFP external communication report, la CFP
performance tracking report, a CFP claim, a CFP label or a CFP declaration. For_partinl CFP
commynications the additional requirements in 9.6.2 apply.

[Source: ISO/DIS 14067]

Companies shall publicly report the following information:

— Geheral Information and Scope;

— Bodndary Setting;

— Allqcation;

— Data Collection and Quality;

— Ungertainty;

— Inventory Results;

— Asdurance;

— Sefting Reduction Targets and Tracking Inventory Changes, in case a company reports a
reduction target and/or track petrformance over time

[Source: GHG Protocol Productt Standard]

NOTE [ he more detailed list-efitems to be reported is given in GHG Protocol Product Standard.

9.2.2 Electrotechnical industry guidance

When pommunieating the results of a CFP, an organisation should make its best efforts to
avoid misl€ading the public or specific customers. Organizations should always consifler the
potentipl‘@udience when communicating information about CFP studies.

To ensure an organization presents CFP information in a way that is accurate, clear, specific
and unambiguous and that the audience understands the intended meaning, this TR
recommends the following:

Ensure the whole communication (including imagery) is a truthful and accurate representation
of the scale of the benefit or what is likely to happen in practice and does not overstate the
benefit achieved. Even if literally true, a claim should not be easily misinterpreted or omit
significant information.

Ensure the goal, scope and boundaries of the communication are clear. Communication
should make clear whether it refers to the whole product or just one aspect. The single issue
being evaluated, i.e. GHG emissions should also be clear.
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Where necessary use clear, prominent and complementary supplementary information to
qualify the communication.

NOTE 1 Understanding the regulatory requirements or standards that address public communications in countries
where the EE product will be put on the markets is a key consideration.

This TR recommends that an organisation evaluate and choose communications options from
existing documents according to the purpose of the CFP communication and careful
consideration of the audience.

NOTE 2 For additional information on CFP communications including “public reporting” as is defined in the GHG
Protocol Product Standard, refer to existing documents providing further requirements or recommendations on
reporting the CFP study.

9.3 Yerification and assurance
9.3.1 Provisions in CFP and LCA standards

CFP and LCA standards provide the following requirements regarding “verification”:

3.9.1
carbon|footprint of a product verification
CFP vgrification

confirmation of the validity of an environmental claim (ISO 14050:2009, 8.2) using gpecific
predetérmined criteria and procedures with assurance of data reliability

[SOURCE: ISO 14021:1999, 3.1.4, modified-— changed preferred term designation from
environmental claim verification.]

[..]
8 Prepgring for CFP communigation
8.1 Geperal

When @n organization.decides to make a CFP communication publicly available there gre two
optiong to conform-with this International Standard. CFP communication according|to 9.1
intendead to be@vailable to the public shall:

a) be verified by an independent third-party (see 8.2), or

b) be reported completely and accurately without bias to the intended audience in a CFP
disclosure report (see 8.3)..

[...]
8.2 Third-party CFP verification
8.2.1 General

If the CFP communication is verified by an independent third-party, a verification statement
shall be made available to the intended audience. The report of the verifier should be
available on request. [...]

Independent third-party verification shall provide confirmation that the relevant requirements
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of this International Standard have been met, including the application of relevant CFP-PCR,
if available.

[..]
9.3 CFP communication not intended to be available to the public

When the CFP communication is not intended to be available to the public, requirements for a
CFP communication programme, CFP-PCR and verification are optional with the exception of
the CFP declaration where these elements are required. [...]

[Source: ISO/DIS 14067]

Assurance is the level of confidence that the inventory results and report are complete,
accurafe, consistent, transparent, relevant, and without material misstatements. [...]

The product GHG inventory shall be assured by a first or third party:
- First|party assurance:

Persori(s) from within the reporting company but independent of the GHG inventory
determiination process conducts internal assurance.

- Thirf party assurance: Person(s) from an organization independent of the produgt GHG
inventqry determination process conducts third-party assurance.

Levels|of assurance
[...] There are two levels of assurance: limited and reasonable. [...]

The highest level of assurarice*that can be provided is a reasonable level of assyrance.
Absolufe assurance is never provided as 100 percent of the inputs to the GHG Inventpry are
not tesfed due to practicdlity and feasibility limitations.

[Source: GHG Protoeol Product Standard]

9.3.2 Electrotechnical industry guidance

This TR«réeommends that the organisation, at a minimum, performs an independent firgt party
verificatiomorassurancewhenm making—CFP—commumications—Forthis;,this—TRTecommends
the following:

— Assign personnel in the organisation, who are engaged in a business or a product other
than the business or the product studied;

— Have the personnel verify the logic of calculation, traceability of the data used for
calculation, and, conformity to the standard(s) with which the calculation is intended to be
compliant.

A third-party verification or assurance can increase credibility of a CFP study but can be
unaffordable for EE products because they usually have a long and complex supply chain and
processes.

CFP claims can be made by the organization itself (e.g. as discussed in ISO 14021:2006) or
based on a third party evaluation (e.g. as discussed in ISO 14025:2006).
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NOTE 1 In some countries where an organisation performs comparative assertion, third-party verification or
assurance can be required or recommended.

NOTE 2 For further information, refer to each relevant existing standards document and initiative.
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