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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GENERAL METHOD FOR ASSESSING THE PROPORTION
OF REUSED COMPONENTS IN PRODUCTS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization

comprising

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international

)is end and
al Reports,
s)”). Their
t dealt with
pns liaising

IEC also participate in this preparation. IEC collaborates closely with the Intermatiohal Orgahization for

consensus of opinion on the relevant subjects since each technical committée has representati
interested IEC National Committees.

3) IEC Puplications have the form of recommendations for international use and are accepted by IE
Committees in that sense. While all reasonable efforts are made to ensure that the technical con
Publicalions is accurate, IEC cannot be held responsible for the‘way in which they are used
misintefpretation by any end user.

4) In ordey to promote international uniformity, IEC National Cemmittees undertake to apply IEC H
transpafently to the maximum extent possible in their national and regional publications. Any divergen
any IEQ Publication and the corresponding national or regional“publication shall be clearly indicated i

5) IEC its¢lf does not provide any attestation of conformiity.Independent certification bodies provide
assessinent services and, in some areas, access to, IEC marks of conformity. IEC is not responsi
service$ carried out by independent certification bodies.

6) All usens should ensure that they have the latestiedition of this publication.

7) No liabflity shall attach to IEC or its directorsy employees, servants or agents including individual €
membefs of its technical committees and\|[EC National Committees for any personal injury, property
other damage of any nature whatsoever, whether direct or indirect, or for costs (including lega
expenses arising out of the publi¢ation, use of, or reliance upon, this IEC Publication or any
Publicalions.

8) Attentign is drawn to the Normative references cited in this publication. Use of the referenced puj
indispepsable for the correct application of this publication.

9) IEC drgws attention to, the/ possibility that the implementation of this document may involve the
patent($). IEC takes ne.position concerning the evidence, validity or applicability of any claimed patg
respect|thereof. As©f-the date of publication of this document, IEC had not received notice of (a) pate
may be|required to implement this document. However, implementers are cautioned that this may ng
the latdst information, which may be obtained from the patent database available at https://paten
www.is@.org/patents. IEC shall not be held responsible for identifying any or all such patent rights.
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IEC 6333

dardization

It is based on EN 45556:2019, which was prepared by the CEN and CENELEC Joint Technical
Committee 10 "Energy-related products — Material efficiency Aspects for Ecodesign"

(CEN-CLC/JTC 10). The document has been adopted [with modifications].

The text of this International Standard is based on the following documents:

Draft Report on voting

111/705/FDIS 111/718/RVD

Full information on the voting for its approval can be found in the report on voting indicated in

the above table.
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The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdfawn,
e replaged by a revised edition, or

e amended.
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INTRODUCTION

This document provides general methods for assessing the proportion of reused components
in products and is intended to be used by manufacturers that want to assess the proportion of
reused components in their products. It can be also used by technical committees when
developing assessment methods dedicated to their product or product-group publications.

Four calculation methods based on the mass of reused components and the number of reused
components are presented. Other methods can exist and be more suitable for certain products
or product-groups. While writing product publications on assessing the proportion of reused
components, product technical committees can apply the most suitable method for their product
(or groups of products).

This docyment is based on the European standard EN 45556:2019 [1]1, which is part-of a family
of publications developed by the European CEN and CENELEC Joint Technicah€omnmnittee 10.
It comprises the standardization deliverables in the numerical range of45550 tp 45559,
covering [topics related to the following material efficiency aspects:

— extending product lifetime;

— ability to reuse components or recycle materials from products{at-end-of-life;

— use of reused components or recycled materials in productser both.

T Numbers in square brackets refer to the Bibliography.
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GENERAL METHOD FOR ASSESSING THE PROPORTION
OF REUSED COMPONENTS IN PRODUCTS

1 Scope

This document deals with the assessment of the proportion of reused components in products
on a horizontal level, which can be applied at any point in the life of the product.

This docpment—applies j j - ied to other
product types.

This docyment is intended to be used in the assessment of the proportion of reused components
in produgts. It can also be used by technical committees when developing aSsessmentmethods
dedicated to their product or product-group publications.

Aspects like performance, validation, verification and suitability of.-reused components are not
in the scppe of this document. It is the responsibility of the user of this document tq address
these aspects.

This docdiment has the status of a horizontal publicationdn“accordance with IEC Guide 108 [2].

2 Normative references

There arg¢ no normative references in this dociment.

3 Terms and definitions
For the purposes of this document) the following terms and definitions apply.

ISO and |IEC maintain terminology databases for use in standardization at the |following
addresses:

e |EC Hlectropedia:;available at https://www.electropedia.org/
e |SO Online_brewsing platform: available at https://www.iso.org/obp

3.1
componént
constituent of a product which cannot be fragmented without losing its particular function

EXAMPLE Resistor, capacitor, diode, antenna, screw, mounting bracket.

[SOURCE: IEC 60050-151:2001, 151-11-21 [3], modified — In the definition "part of a device"
has been replaced by "of a product", "physically divided into smaller parts" has been replaced
by "fragmented" and the examples have been added.]

3.2
reused component
component removed from a product and used again in another product

Note 1 to entry: A component is reused with or without alteration (e.g. functional or aesthetics alteration).

Note 2 to entry: A component is reused for the same or a different purpose.
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Note 3 to entry: A concept diagram of a reused component is shown in Figure 1.

i 1
i Product A’ i
| - ! |
i use as is i
i Product B !
1 N — 1
i 1
i 1
: . Product A’ !
| repair !
| Product A .
i becomes obsolete or is no - ‘ : — oroduot B i
! longuer in use: ‘ remove check ( hvai P ) :
1 | - by loss of function or component functionality yg'?ﬂet?n — !
i - by logs of utility for the \— e aesthetics i
! user ) !
| upgrade, | Srhdubt A H
i refurbish, ypeu i
: repurpose, o —
! st Produft B ‘ ,
| 1

discard

Figure 1 — Concept diagram of a reused ‘component

IEC

4 Assé¢ssment method for the proportion of reused components in a product

4.1 G¢

As there
in a prod

documerzred evidence from the manufacturer, supplier or authorized distributo

combina
compone
details in

There is
as having

NOTE Th
product grg

4.2 Cdlculation of the proportion of reused components

neral considerations

are no methods available for directlytmeasuring the proportion of reused cor
uct it can be only determined indirectly. Therefore, the verification is by

on of the three. Aspects, of traceability, including identification of the¢
nt or groups of reused compoenents, shall be included in the documentation (
Clause 5 and Annex A}.

no obligation to caltect information for all components, but only component
been previously-used can be accounted for as reused components.

e performangé _characteristics of reused components can change over time and can be releva
ups. For this"document, the performance characteristics of components are not taken into ac

nponents
means of

or any
b reused
5ee more

5 verified

ht for some
ount.

421

General

The user of this document shall apply at least one of the formulas presented in 4.2.2 to 4.2.5
to calculate the proportion of reused components in products:

— based on product level, by assessing each product individually (as given in 4.2.2 and 4.2.3)

or,

— based on mass balance or number balance over a period of time (4.2.4 and 4.2.5).

The period accounted shall be specified, not exceed one year and shall be representative of
the production volume.
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4.2.2 Proportion of reused components by mass on product level

Formula (1) shall be applied to obtain the proportion of reused components by mass on a
product level (expressed in percentage):

m
Rom = (mijme% (1)
tot
where
Mg is the total mass of the used components or groups of components (e.g. a printed
Circuit board assembly, PCBA) in the assessed product;
Myot s the total mass of the product;
Rpm s the proportion of reused components by mass of the product.

NOTE 1 All masses are expressed in the same unit and have the same number of significant digits to [the right of
the decimal| separator.

NOTE 2 {omponents mass based calculation is easy to apply consistently acrossidifferent products within a product
group.

NOTE 3 Ip some cases, the mass of a component or a group of compenents does not correlate with its economic
value or enyvironmental impact.

See Anngx B, Clause B.1 for examples of the application of Formula (1).

4.2.3 Proportion of reused components by number on product level

Formula |2) shall be applied to obtain the.pboportion of reused components by number on a
product Igvel (expressed in percentage):

Ry = [”ij x100% 2)

Ntot

where

ne is the totalnimber of the used components or groups of components in the assessed
product;

niot IS thedotal number of components in the product;

Rpn is the proportion of reused components by number on the product level.

NOTE 1 Assessment based on the number of components can be applied consistently across different products in
a product group.

NOTE 2 In some cases, the number of components or groups of components do not correlate with their economic
value or environmental impact.

It is essential that at a product or product-group level, a common way to identify and count
components and groups of components is defined.

See Clause B.2 for examples of the application of Formula (2).
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4.2.4 Proportion of reused components by mass balance

Formula (3) shall be applied to obtain the proportion of reused components by mass balance
over the defined period of time (expressed in percentage):

k
Zi:’l Mpt_j

Rom = —3 x100 % (3)
zi=1(”units_i X Mynit i

where

Mpy s the total mass of used components or groups of components per produchtype in the
Hefined period;

nynits ;|8 the number of units per product type in the defined period;

mynit_; |s the mass per unit of each product type;

Rpm s the total proportion of reused components by mass in the defined period for all the
hssessed products;

k s the number of different product types.

NOTE 1 All masses are expressed in the same unit and have the same ,humber of significant digits to |the right of
the decima| separator.

NOTE 2 Hroduct types refer to one or both:

- different products of the same category (e.g¢television (TV) set) but with different identification
numbers (e.g. TV set type A and B);

- products from different categories (e.g. TV~set and refrigerator).

Different|products can require different forms to obtain the total mass of reused conjponents,
dependinlg on for example, the complexity of the business, weight of the product, number of
products |handled in the accounted period. The user of this document shall determine[the most
suitable @approach to evaluate the“total mass of reused components in the defined p¢riod and
documenit the chosen approach aecordingly.

See Clayse B.3 for examples of application of Formula (3) applying both single and multiple
product types.

4.2.5 Proportion of reused components by number balance

Formula {4),shall be applied to obtain the proportion of reused components by numbef balance
which is theltotal number of reused components (measured as input into the systen]) divided
by the totarmumberofthe pluu'ut.,cu' pluu'uuio (IIIUdbUIUUI as uuipui) [4] overthedefimed period
of time (expressed in percentage):

k
. 4N i
Ry = - Z’:1 bt_ x100 % (4)

Z[=1 (”units_i X Neomponents i

where

pt is the total number of used components or groups of components applied to
the different product types in the defined period;

Munits_i is the number of units of the different product types in the defined period;

Ncomponents_i is the total number of components per unit for each product type;
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is the total proportion of reused components or groups of compo
number in the defined period for the assessed products;

is the number of different product types.

nents by

See Clause B.4 for examples of application of Formula (4) applying both single and multiple
product types.

5 Documenting the assessment of the proportion of reused components

5.1 General

The assifsmLMQmmmnﬂuh&msammeu&nLa_WMOUp shall

be documented.

The need
shall be

according to Annex A. See more details in [5].

The corr¢lation between information on the results of the assessment and the input

assumpti

The docu

5.2 Eléments of the assessment

5.2.1
1) initiat

2) date of report, place, etc.

5.2.2

1) descrh

2) descr|

5.2.3

1) descrh
e m
o to
e nU

evaluated, and the data classified within the different sensitivityblevels 1,

bns used shall be demonstrated.

mentation shall have the structure specified in 5.2.

General
br of the assessment;

Scope of the assessment
iption of product assessed;
ption of assumptions applied, e.g. number of products assessed.

nput data and approach for the assessment of the proportion of the ret
components

hss of the)used components or groups of components in the assessed produ

al nrass of the product;

iption of dataiand other information used or needed for the assessment, e.g|:

to report the proportion of the reused components to the different target audiences

2, and 3

data and

sed

ct;

duct;

mber of the used components or groups of components in the assessed pro

e total number of components in the product;

e total mass of used components or groups of components used in the defined period of
the products;

e number of units in the defined period,;

e mass per unit;

e total number of used components or groups of components used in the defined period;

e total number of components or groups of components per unit;

2) calculations and accounted period if applicable, e.g.:

e calculation;

e accounted period,;
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3) method(s) used in the assessment:

5.24

proportion of reused components by mass on product level;
proportion of reused components by number on product level;
proportion of reused components by mass balance;

proportion of reused components by number balance.

Output of the assessment

1) result of the assessment covering a list of qualitative and quantitative reused components
content that shall be reported to the different target audiences e.g.:

proportion of reused components by mass of the product;

prpportion of reused components by number of the product;

tofal proportion of reused components by mass in the defined period for'thé assessed
prpducts;

tofal proportion of reused components by number in the defined period for the gssessed
prpducts;

2) list of|applicable references (including standards, legislation, and other requiremepnts).
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Annex A
(normative)

Target audience and sensitivity levels

A.1 Target audience and sensitivity levels

When planning provision of information on the proportion of reused components in a product,
the needs and capabilities of the intended target audience(s) shall be addressed. Consideration
shall be given by the product publications on how the target audience(s) are likely to use or
manage the product (including end of use). Matters such as age range, language, technical
knowledde, and technical discipline shall also be taken into account.

NOTE 1 10 14020 [6] ISO 14021 [7], ISO 14024 [8] and ISO 14025 [9] can be useful for additional infgrmation on
reused conjponents declarations.

The targg¢t audience(s) shall be defined and specified when determining.theinformatipn on the
proportionh of reused components to be provided. The material efficiency information ig likely to
be directed at more than one target audience (e.g. consumers and(individuals respofpsible for
repair, orl certain types of maintenance).

Three kdy target audience(s) are defined in this document, representing the recgivers of
informatipn on the proportion of reused components. Product publications shall fake into
account all three groups when developing the strategy.fof ME information provision:

— end-users (including consumers);
— profegsionals;
— market surveillance authorities.

NOTE 2 Hnd-users can also be business organizations using the product.

NOTE 3 Hrofessionals include but are not-limited to installers, repairers, (re-)manufacturers, maintenance
operators, ipgrade services, treatment and\preparing for reuse operators, and retailers.

A.2 Data sensitivity

A.2.1 General

The proportion of-retused components information to be communicated can be clagsified as
confidenflial, restrieted or public [10]. Disclosure, alteration or loss of, for instance, confidential
data, car cause~damage to the manufacturer, its affiliates, or third parties or all three

Therefore, the provision of data considered as coniidential by the manuracturer is at the
discretion of the manufacturer, except when mandated by legislation or by voluntary
agreements signed by the manufacturer.

The purpose of establishing different data sensitivity levels is to create a communication
strategy for the proportion of reused components content based on its level of sensitivity for the
manufacturer and relevance for the target audience. The proportion of reused components
content can be shared according to three levels, depending on the type and sensitivity of the
information with the receiver (target audience) in mind.

The level will depend on, among other aspects, product type, market needs, regulations and
sensitivity of the data including for example product safety aspects.
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A.2.2 Level 1 — Public

The proportion of reused components content is classified as "public" when the disclosure,
alteration or loss of that content would result in little or no damage to the manufacturer and its
affiliates, to third parties or customers. Public content also refers to data that shall be disclosed
in view of legislation or to comply with a voluntary agreement.

A.2.3 Level 2 — Restricted

The proportion of reused components content is classified as "restricted" when the disclosure,
alteration or loss of that content can result in moderate damage to the manufacturer or its
affiliates, as well as risks to third parties. Restricted information can be shared by the
manufacturer with authorized third parties.

A.2.4 Level 3 — Confidential

The propprtion of reused components content is classified as "confidential" when'the disclosure,
alteratior] or loss of that content can cause significant damage to the-manufactufer or its
affiliates,| as well as risks to third parties. Confidential data are highly>sensitive or|valuable
informatipn, proprietary or private or both. The highest level of security controls should be
applied tp confidential data.
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Annex B
(informative)

Examples of calculations applying the formulas in this document

B.1

Proportion of reused components by mass on product level

In this example an organization produces three different products (A, B and C) with weights of
10 kg, 12 kg, and 20 kg respectively. For each of these products three different types of reused

components (mg(qy; Mrg(2); Mre(3)) are being applied with different masses:

— mass[of the used components g (1), Mrg(2) @Nd mg(3y N product A'is, respecfiv
1 kg, fand 1 kg;

— mass|of the used components mg(4), my) @and mg3y in product B is, respectiv
1 kg, jand 1 kg;

— mass|of the used components mg(4), mgp) @and myg(3) in product C is, respectiv
2 kg, jand 5 kg.

Applying|Formula (1) for each of the products separately, a«different proportion g

componegnts (Rpm) by mass for each of these products canl_be obtained and is

Table B.1.

Table B

components by mass for different product examples

bly, 2 kg,

ely, 1 kg,

ely, 1 kg,

f reused
shown in

.1 — Overview of the data and results of calculation of the proportion offreused

Vari

hbles Units Product A Product B Prod|

juct C

Mg = Mg

+ Mg

kg 21 +1=4 1+1+1=3 1+2

) Mre(2)

5= 8

tot

DD

10 12

kg

pm

% 4/40 %100 =40 3/12 %100 = 25 8/20 x

100 = 40

In conclu
and for p

B.2 P

5ion, the proportion of reused components for product A is 40 %, for product
roduct C, 40 %.

roportion of reused components by number on product level

B is 25 %

In this ex

mple an organization produces three different products (A B and C) contai

hing 100,

150 and 300 components, respectively. For each of these products four different types of used
components (nyg(1), Nrg(2), Mre(3) @Nd n6(4) — S€€ €xamples in Table B.2) are being applied in
different quantities namely, 20, 15, 25, 5 for A; 30, 40, 10, 10 for B and 40, 20, 20, 10 for C.

Applying Formula (2) for each of the products separately, the proportion of reused components
(Rpn) by number is obtained as shown in Table B.2.
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Table B.2 — Components examples, data overview and results of calculation for the

proportion of reused components by number for different products

Variables Units Reused components (examples) Product A Product B Product C

Mrogt) — 20 30 40

Mro2) — 15 40 20

Mro3) — 25 10 20

Mroa) — 5 10 10

Mee - Mre(1) + Mre(2) + Mre(3) + Mre(a) 65 90 90

Mot — 100 150 300

Ry % 65 60 30
NOTE The components used in this example are for demonstration purposes only and do not corresgond to an
actual sitgation.
The propprtion of reused components by number for products’A, B and C is respectivgly, 65 %,
60 % and 30 %.
B.3 Proportion of reused components by, mass balance for a single ang

multiple product types

B.3.1 Single product type example
In this example an organization produced 30 products of the same type in a certain |period of
time, in which a total of 36 kg of used components were applied. The mass per unit is 2 kg.
Using Formula (3), the (average) proportion of reused components (Ry,,,,) by mass per product
in the givien period can be calculated and is shown in Table B.3.

Table B|3 — Overview of the data and results of calculation for the proportion of reused

components by mass balance for a single product type
Variable Unit Data and result of calculation

k 1

My 4 kg 36

Munits_1 - 30

Mynit_1 kg 2

Ry % 60

The proportion of reused components by mass balance in the defined period for the product

example

is 60 %.
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B.3.2 Multiple product types example
In this example an organization produces in a year three different products as follows:

— 200 units of a table-top refrigerator (product A) with a mass of 30 kg;
— 100 units of a standing freezer-refrigerator combination (product B) with a mass of 50 kg;
— 50 units of a microwave-oven combination (product C) with a mass of 20 kg;

where

— three different used components are applied, each having the following masses: re(1): 5 kg,
re(2): 2 kg, and re(3): 4 kg

and

— product A uses 2 pieces of re(1), 5 pieces of re(2), and 1 piece of re(3);

— product B uses 5 pieces of re(1), 3 pieces of re(2), and 4 pieces of re(3),
— product C uses 0 pieces of re(1), 3 pieces of re(2), and 2 pieces of re(3).
Applying|Formula (3), the total proportion of reused components by (mass in the defingd period

for the wiole group of assessed products in the given year is calculated to be 85 % (s¢e details
in Table B.4).

Tapble B.4 — Overview of the data and calculation.of the proportion of reused
components by mass balance in the defined period for multiple product types)

Vdriables Unit Data and result of the calculation
k 3

gtmf ot my g kg 200 x (5x2+2%5+4%x1)+100x (5x5+2x3 10 400
- - +4x4)+50x(5x0+2%x3+4x%x2)=

4 800 +4.700 + 700

Myt

Pynits 1 % Punit 1 + kg 200 x"30 + 100 x 50 + 50 x 20 = 12 doo
Rynits 2 % PPunit 2 ¥ 6 000 + 5 000 + 1 000

Minits_3 > lunit_3

R % 10 200 / 12 000 x 100 8

bm

B.4 Proportion of reused components by number balance for a single gnd
mjultiple product types

B.4.1 Single-product-type-example

In this example in a period of one year an organization produced 30 units of a certain product
containing 5 components per unit and applying 15 used components in total.

Applying Formula (4), the total proportion of reused components by number in the defined
period for the assessed products can be calculated and is shown in Table B.5.
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