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Foreword

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

The preecedures—tsed—to—developth ment-and-these—ntendedfor-its—further-maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria‘needed for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documént may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all suelf patent righfs. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation of the voluntary nature of standards; the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as well ‘as’information about 1SO’s adhefence to the
World Trade Organization (WTO) principles in the Techinical Barriers to Trade (TBT) see wiww.iso.org/
iso/fpreword.html.

This| document was prepared by Technical \€e@mmittee 1SO/TC 207, Environmental management,
Subcpmmittee SC 1, Environmental management systems.

Any feedback or questions on this documrent should be directed to the user’s national standprds body. A
complete listing of these bodies can e found at www.iso.org/members.html.
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Introduction

0.1 Background

One of the major challenges that we all face in achieving sustainable development is the efficient use
of resources and reuse of these resources repeatedly without diminishing their value, usability, etc.
Internationally, the United Nations Environment Programme International Resource Panel (UNEP IRP)
warns that, at the current pace of production and consumption, 140 billion tons of natural resources
will be consumed in 2050, which is twice the amount consumed in 2005. Such use of natural resources,
which does not consider material circulation, has already resulted in unstable resource supplies and
serious adver paectskdl

al iiaa
FSe-eRviE Ullllu.lu,ax 11111.101\.\.0

The UN ado
them to be

and sustain
and product
are directly

pted 17 sustainable development goals (SDGs) in 2015 and set specific targets forleach of
hchieved over the next 15 years. SDG 9 (“build resilient infrastructure, promote inclfisive
hble industrialization and foster innovation”), SDG 12 (“ensure sustainable-consumption
ion patterns”) and SDG 13 (“take urgent action to combat climate change ‘and its impacts”)
related to managing natural resources.

Emphasis on the transition from a linear to a circular economy in order”to” achieve sustaipable
developmenit has been spearheaded by the European Union (EU)[33]. The coficépt of a circular ecoomy
encompassds a wide range of topics, from the full life cycle of products te business models. The general
concept of g circular economy is closing the loop between different life\cycles through the applicption
of designs that allow for the enhancement of recycling and reuse‘for' the more efficient use of raw
materials and products, limiting (or eliminating) waste. One of the-methods to consider for supporting
the transitian to a circular economy is implementing a design thatfacilitates the material circulation of
products and their constituent parts (see Annex A).

Considering that products are largely composed of raw anaterials, the material circulation of products

plays an img
planning fo
design and ¢

- the material circulation of products(@nd their constituent parts should precede
levelopment.

Material cir
which prod

order to acHieve material efficiency and-(ultimately) the environmental objectives of the organizg
be of benefit to the organization and to ensure that the organization achieves its mat

In order to
efficiency o

culation can be understood as anyapproach integrated within design and developme
icts, parts or materials can be continually reprocessed into the same or similar produ

bjectives, it is intended that the improvement of material circulation be carried out

ortant role in the sustainable use of resources. The widely held perception is that straf

egy/
their

nt by
[ts in
tion.
erial
1S an

integral part of the business operations of the organization. Material circulation can potentially|have

implicationg for all functions“ef-an organization.

This document provides'guidelines for strategies on material circulation to achieve material effici
i.e. minimiz¢ the useof materials, by maximizing the lifetime of products through improved design,

ency,
with
ion.

and
v erial
circulation is to be found. However when it is mtended that materlal c1rculat10n be carrled ‘out under
the umbrella of an environmental management system (EMS), then the person responsible for the EMS
is expected to have an understanding of what this process is, and how it is going to be managed and
controlled. In this way, the integrity of the EMS is not jeopardized, and the material efficiency and other
environmental objectives for the products can be achieved.

Incorporation of material efficiency within an EMS requires knowledge related to the following:

a) assessment of the material circulation of products in the organization;

b) identification of appropriate material circulation strategies to improve the material circulation
of products and their constituent parts, and to support the achievement of the material efficiency
objectives of the organization;

vi © IS0 2020 - All rights reserved
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processes and how they are managed within an EMS.

0.2 Relationship with other standards

the design and development process, and an understanding of the material circulation improvement

ISO 14001 is a core standard that provides the organization with a framework for establishing an
EMS. There are four key elements to support users of ISO 14001. One of them is related to “policy and
organizational elements” such as those related to sustainable use of resources, and further exemplified
in complementary standards: ISO 14006 on ecodesign and this document (i.e. ISO 14009) on material
circulation.

ISO
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4006 prnvﬁdpc gnidpﬁnpc to assist nrgqni?:fhﬂqcin pcfnhﬁching a svstematic an

structured

bach to the incorporation and implementation of ecodesign within an EMS such as¢h
D 14001.

2430, on the other hand, describes principles, specifies requirements and-provides §
hizations intending to integrate environmental aspects into design and\developmg
inimize the adverse environmental impacts of products. IEC 62430 can/be incorpor
ing management system, as indicated in ISO 14006.

14051 provides guidance on a methodology [material flow cost accounting (MFCA)]

for quantifying material flows in a production process or an organization. ISO 14052 h

[y chain. The MFCA methodology can easily be adapted and-used for quantifying mate
duct life cycle. Although this methodology could be used for quantification of materi
uct life cycle, it is not addressed in this document.

irope, standards on material efficiency assessment methods (the EN 4555X group o

bility, reparability and recyclability of ené€rgy-related products. These standards
d to this document.

14001 requires an organization ¢ identify environmental aspects and the co
onmental impacts, taking a life(Cyele perspective into account. This involves conside
mpacts in each stage of the product life cycle, including design and development.

ed on quality management\systems, including design and development, but doe]
onmental impacts. ISOA4006 is focused on a management system to implement en
Cious design by an organization. IEC 62430 assists with the incorporation processes t
onmental conscious-design by an organization. Lastly, the European EN 4555X group

on assessment/methods related to material efficiency and material circulation, but
- environmental)iand business management frameworks, as described in this documen

e 1 illustrates how ecodesign and material circulation in ISO 14006 and this document
MS as déseribed in ISO 14001.

ht described

ruidance for
ent in order
hted into an

that can be
as extended

concept by providing guidance on using this methodology<for quantifying material flows in a

rial flows in
hl flows in a

[ standards)

[30] have been developed to support futur&‘ecodesign requirements on, among other things,

are directly

'responding
ring aspects
[SO 9001 is
S not cover
yironmental
b implement
bf standards
they do not
-

can support
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Requirement on EMS

Guideline for EMS on product

Requirement on design and
development

reuse and remanufacture

A.1.9 End-of-life treatment and final

1SO 14009 Material circulation .
1SO 14001 Design and development process
‘ Plan ‘ Raw matcn\zl extraction (150 9001:2015, 8.3)
Needs and
Internal and Context of the organization  expectations of \%f”“‘"@l
external 155“"5 interested parties 8.3.1 General
nvironmental [ roducion |
SCOR1 pe of the environmental Eroduction 8.3.2 Design and
anagement system development
1 planning
Planning 8.3.3 Design and
development
| | inputs
et 834 Designand
| | development
A lmprov 5 _ or<h n controls
e| I oo D
developprent
| 1SO 14006 IEC 62430:2019 Outputg
| | ‘ A.1.3 Value proposition creation ‘
Plan l
[ AL4 Design and development |
= 8.3.4,Design and
i A15 Manufacture of goods and z| development]
tion of enabl,
Do R e = controls
/ ‘ Al6 De]wer/y/mstallanon of goods and l
— —_—— L launch/delivery of services
[~ Mtended outcomes of vy 8.3.6 Control of
> the environmental<e—- Check ‘ A17 Use stage of goods and 5 design and
provisioning of services 2 developmen
management system changes
‘ A8 Maintenance, repair, upgrade,

0.3 Overvig¢
This docum
operation ((

Clauses

disposal

EW

lause 8):

4,5, and 7 cover aspects related to an-EMS;

Figure 1 — Relationship between ISO 14001, ISO 14006'and this document

ent provides guidelines related to ISO 14001, @ management system standard (MSS)
uses an identical structure. It places priority on the clanses of ISO 14001 for planning (Clause 6

and
and

the est

operati

Additionally,

circulation:

Annex /

Annex B

Annex (¢

blishment of material circulation strategies for products is considered in Clause 6;

creating material circulation solutiens, design considerations for material circulation, and ensyiring

nal planning and contrpl‘are provided in Clause 8.

this document contains the following annexes to assist users in understanding material

L shows the relationship between the circular economy and material circulation;
provides examples and an explanation of interested parties;

illustrates material flow in material circulation and the link with material efficiency;

viii
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Environmental management systems — Guidelines
for incorporating material circulation in design and
development

1 Scope

This
mair
systd

Thes
with
deve
rega

This
effici

— 1

— product lifetime extension;

— 1

In def
and (

document gives guidelines for assisting organizations in establishing, documenting,dnj
taining and continually improving material circulation in their design and develd
matic manner, using an environmental management system (EMS) framework!

e guidelines are intended to be used by those organizations that implement:an EMS in
[SO 14001. The guidelines can also help in integrating material circulation‘strategies i
opment when using other management systems. The guidelines can be applied to any
rdless of its size or activity.

document provides guidelines for design strategies on materialcirculation to achieve
ency objectives of an organization, by focusing on the following aspects:

ype and quantity of materials in products;

ecovery of products, parts and materials.

sign and development, many aspects are considered, such as safety, energy efficiency, 1
ost. Although important, they are not addressed in this document.

2

Therk are no normative referen¢es'in this document.

3

For the purposes ofthis document, the following terms and definitions apply.

ISO dnd IEC maintain terminological databases for use in standardization at the following g

ormative references

erms and definitions

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

EC-Electropedia: available at http://www.electropedia.org/

plementing,
pment in a

accordance
1 design and
rganization

the material

erformance

ddresses:

3.1

Terms related to organization and leadership

31.1

management system
set of interrelated or interacting elements of an organization (3.1.5) to establish policies and objectives
(3.2.21) and processes (3.3.3) to achieve those objectives

Note 1 to entry: A management system can address a single discipline or several disciplines (e.g. quality,
environment (3.1.3), occupational health and safety, energy, financial management).

Note 2 to entry: The system elements include the organization’s structure, roles and responsibilities, planning
and operation, performance evaluation and improvement.

© ISO

2020 - All rights reserved
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Note 3 to entry: The scope of a management system can include the whole of the organization, specific and
identified functions of the organization, specific and identified sections of the organization, or one or more

functions across a group of organizations.

[SOURCE: IS
3.1.2

0 14001:2015, 3.1.1]

environmental management system

EMS

part of the management system (3.1.1) used to manage environmental aspects (3.2.19), fulfil compliance
obligations (3.2.33) and address risks and opportunities (3.2.34)

[SOURCE: I§

3.1.3

environme
surrounding
flora, fauna,

Note 1 to ent

Note 2 to e
characteristi

[SOURCE: IS

3.14
environme
intentions 4

formally expressed by its top management (3.1.6)

[SOURCE: I§

3.1.5
organizatid
person or g
to achieve it

Note 1 to enti
enterprise, a
or not, publid

[SOURCE: IS

3.1.6
top managg
person or gi

0 14001:2015, 3.1.2]

nt
bs in which an organization (3.1.5) operates, including air, water, land, natural resou
humans and their interrelationships

Fy: Surroundings can extend from within an organization to the local, regional and global syst

htry: Surroundings can be described in terms of biodiversity, eCosystems, climate or
CS.

0 14001:2015, 3.2.1]

htal policy
nd direction of an organization (3.1.5) related“to environmental performance (3.4.1

0 14001:2015, 3.1.3]

n
oup of people that has its own functions with responsibilities, authorities and relation
s objectives (3.2.21)

y: The concept of organization includes, but is not limited to sole-trader, company, corporation
hthority, partnership, ¢harity or institution, or part or combination thereof, whether incorpoj
or private.

0 14001:2015,:3)1.4]

tment
oup of people who directs and controls an organization (3.1.5) at the highest level

rces,

2

m.

other

), as

Ships

firm,
rated

Note 1 to er

+r57: Tan manaagamant hace tha nawar +0 dolagato anthority o
tHy-—rop—hahagement——ras—tt e—power—to—aeregate—attnority—ah

organization.

the

Note 2 to entry: If the scope of the management system (3.1.1) covers only part of an organization, then top

management
[SOURCE: IS
3.1.7

refers to those who direct and control that part of the organization.

0 14001:2015, 3.1.5]

interested party
person or organization (3.1.5) that can affect, be affected by, or perceive itself to be affected by a
decision or activity

EXAMPLE Customers, communities, suppliers, regulators, non-governmental organizations, investors and
employees.
2 © IS0 2020 - All rights reserved
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Note 1 to entry: To “perceive itself to be affected” means the perception has been made known to the organization.

[SOURCE: ISO 14001:2015, 3.1.6]

3.1.8

circular economy
economy that is restorative and regenerative by design, and which aims to keep products (3.2.5),
components and materials (3.2.7) at their highest utility and value at all times, distinguishing between
technical and biological cycles

[SOURCE: ISO 20400:2017, 3.1]

3.2
3.2.1

Terms related to planning

design and development

proc

Note
trans
(3.2.1

Note
andr|
desig]

[SOU

3.2.7
rede
desig
the g

Note
enha
mate

3.2.3
ecod
Systq
with
prod

Note
for e

[SOU

bss (3.3.3) that transforms requirements (3.2.32) into a product (3.2.5)

forming that into a formal specification, through to the creation of a e product, its pos
) and consideration of end-of-life.

pview of the product. It can include considerations on businesg-strategies, marketing, research
n aspects that are used. It includes improvements or modifications of existing products.

RCE: [EC 62430:2019, 3.1]

sign
roduct

1 to entry: Examples of targeted.characteristics include reducing the use of raw mate

rial (3.2.7) recyclability, etc.

esign
matic approach that-eonsiders environmental aspects (3.2.19) in design and develop

the aim to reduce adverse environmental impacts (3.2.20) throughout the life cycle
ict (3.2.5)

» o«

vironment(DfE)”, “green design” and “environmentally sustainable design”.

RCE: [SO 14006:2020, 3.2.2]

1 to entry: Design and development usually follow a series of steps, e/ starting with an initial idea,

ible redesign

2 to entry: Design and development can include taking a productddea from planning to product provision

methods and

n of a product (3.2.5) based on an existing product design to improve targeted chargcteristics of

rials (3.2.11),

hcing the recycled content (3.2.23)5.reducing the use of hazardous substances, energy saving, improving

ment (3.2.1)
[3.2.17) of a

1 to entry«Other terminology used worldwide includes “environmentally conscious design (HCD)”, “design

3.2.4

circular readiness
potential of the product (3.2.5) and its constituent parts (3.2.6) for material circulation (3.2.12)

3.2.5
product
any goods or service

[SOU

© ISO

RCE: ISO 14050:2020, 3.5.12]
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hardware, firmware or software constituent of a product (3.2.5)

[SOURCE: EN 45554:2020, 3.1.1]

3.2.7
material

substance or mixture of substances within a product (3.2.5) or product part (3.2.6)

[SOURCE: IEC 62474:2018, 3.15]

3.2.8
pre-consur
material (3.]

Note 1 to ent
capable of be

[SOURCE: IS

3.2.9

post-consu
material (3.
their role as

Note 1 to ent
[SOURCE: IS

3.2.10

recycled m
material (3|
manufactur
into a produy

Note 1 to entry: Recovered material could\be from pre-consumer material (3.2.8) or post-consumer ma

(3.2.9).
Note 2 to ent
[SOURCE: I

3.2.11
raw materi
primary or s

Note 1 to ent

al

her material
p.7) diverted from the waste stream during a manufacturing process (3.3.3)

'y: Excluded is reutilization of materials such as rework, regrind or scrap generated.in a proceg
ng reclaimed within the same process that generated it.

0 14021:2016, 7.8.1.1 a) 1), modified — Part of the text has been moved to Note 1 to en

mer material

end-users of the product (3.2.5) that can no longer be used for its intended purpose
ry: This includes returns of material from the distributionchain.

0 14021:2016, 7.8.1.1 a) 2), modified — Part of the text has been moved to Note 1 to en

hterial

2.7) that has been reprocessed fronr recovered (reclaimed) material by means
ng process (3.3.3) and made into afinal product (3.2.5) or into a component for incorpor
ct

Fy: “Recovered materidl”jand “reclaimed material” are treated as synonyms.

0 14021:2016, 7811 b), modified — Notes 1 and 2 to entry have been added.]

econdary material (3.2.7) that is used to produce a product (3.2.5)

Fy-Secondary material includes recycled material (3.2.10).

s and

try.]

0.7) generated by households or by commercial, industrial ‘and institutional facilities in

try.]

of a
htion

terial

Note 2 to entry: Primary raw material is a material which has never been processed into any form of end-use

product.
[SOURCE: IS
3.2.12

0 14040:2006, 3.15, modified —Note 2 to entry has been added.]

material circulation
closed-loop approach where products (3.2.5) or their constituent parts (3.2.6) are reprocessed and
brought back to use for the same or other purpose

Note 1 to entry: The term “constituent parts” refers to sub-assemblies, parts or materials (3.2.7) used to fabricate

a product.

© IS0 2020 - All rights reserved
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Note 2 to entry: Reprocessing involves the restoration or modification of the functionality of the product or its
constituent parts, and may consist of repairing, rework, replacement of worn parts, and/or upgrade (3.2.27) of
software, firmware and/or hardware as well as materials recycling. Reprocessing includes all phases of the life
cycle (3.2.17) of a product from, for example, repair (3.2.26), reuse (3.2.28) and remanufacturing (3.2.29), up to
recycling (3.3.6). It excludes disposal.

Note 3 to entry: Material circulation could improve material efficiency (3.2.13).

3.2.13

material efficiency

minimization of the use of (natural) resources by maximizing the lifetime of products (3.2.5) through
optimized material circulation (3.2.12) strategies

3.2.14
critital raw material
CR

matdrials (3.2.7) that, according to a defined classification methodology, are economicallly important
and have a high-risk associated with their supply

[SOURCE: EN 45558:2019, 3.1.1, modified —Note 1 to entry has been deleted.]

3.2.15

disassembly
process (3.3.3) whereby a product (3.2.5) is taken apart in such a way that it could subgequently be
reasgembled and made operational

[SOURCE: IEC 62542:2013, 6.1]

3.2.16

dismantling
procgss (3.3.3) whereby a product (3.2.5) is taken apart in such a way that some partg (3.2.6) can
be rqused (3.2.28), although the product (afid the parts not intended to be reused) can 1o longer be
reassembled and made operational

3.2.17
life gycle
consgcutive and interlinked stages of a product (3.2.5) (or service) system, from raw matgrial (3.2.11)
acqujsition or generation frgmynatural resources to final disposal

Note|[1 to entry: The lifeeycle stages (3.2.18) include acquisition of raw materials, design| production,
trangportation/delivery, iise, end-of-life treatment and final disposal.

[SOURCE: ISO 140012015, 3.3.3]

3.2.18
life dycle stage
elemrnt of a life cycle (3.2.17)

[SOURCE: ISO 14006:2020, 3.2.5, modified — Note 1 to entry has been deleted.]

3.2.19

environmental aspect

element of an organization’s (3.1.5) activities or products (3.2.5) or services that interacts or can interact
with the environment (3.1.3)

Note 1 to entry: An environmental aspect can cause (an) environmental impact(s) (3.2.20). A significant
environmental aspect is one that has or can have one or more significant environmental impact(s).

Note 2 to entry: Significant environmental aspects are determined by the organization applying one or more
criteria.

Note 3 to entry: Activities of the organization are those related to the design and development (3.2.1).
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[SOURCE: IS
3.2.20

:2020(E)

0 14001:2015, 3.2.2, modified — Note 3 to entry has been added.]

environmental impact
change to the environment (3.1.3), whether adverse or beneficial, wholly or partially resulting from an
organization’s (3.1.5) environmental aspects (3.2.19)

[SOURCE: IS

3.2.21
objective
result to be

0 14001:2015, 3.2.4]

chieved

Note 1 to ent

Note 2 to en
operational d
(e.g. aim, goa

[SOURCE: I§

notes renunpbered accordingly.]

3.2.22
environme
objective (3.

[SOURCE: IS
3.2.23

recycled content

proportion,

[SOURCE: I§
definition.]

3.2.24
durability
<of a part o
(3.2.25) and

Note 1 to en
product (3.2.

Note 2 to ent
calendar tim

[SOURCE: EJ

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

try: An objective can be expressed in other ways, e.g. as an intended outcome;a .purpos
riterion, as an environmental objective (3.2.22), or by the use of other words with\similar me
, or target).

0 14001:2015, 3.2.5, modified — The original Note 2 to entry has been deleted an

htal objective
P.21) set by the organization (3.1.5) consistent with its environmental policy (3.1.4)

0 14001:2015, 3.2.6]

by mass, of recycled material (3.2.10) in a piroduct (3.2.5)
0 14021:2016, 7.8.1.1 a), modified — “or packaging” has been deleted from the end d

' a product> ability to fuhction as required, under defined conditions of use, mainter
repair (3.2.26), until a limiting state is reached

ry: The degree to which maintenance and repair are within the scope of durability will va
b) or product group.

ry: Durability‘can be expressed in units appropriate to the part (3.2.6) or product concerne
P, operatinig\cycles, distance run, etc. The units should always be clearly stated.

N 45552:2020, 3.1.1.1, modified — Note 2 to entry has been deleted.]

3.2.25

e, an
hning

1 the

f the

ance

Iry by

], e.g.

maintenance
combination of all technical and management actions intended to retain an item in, or restore it to, a
state in which it can perform as required

Note 1 to entry: Management is assumed to include supervision activities.

[SOURCE: IEV 192-06-01]

3.2.26
repair

process (3.3.3) of returning a faulty product (3.2.5) to a condition where it can fulfil its intended use

[SOURCE: EN 45554:2020, 3.1.4]
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3.2.27

upgrade

process (3.3.3) of enhancing the functionality, performance (3.4.10), capacity or aesthetics of a
product (3.2.5)

Note 1 to entry: Upgrade may involve changes to the software, firmware and/or hardware.
[SOURCE: EN 45554:2020, 3.1.5, modified — Note 2 to entry has been deleted.]

3.2.28
reuse
process [? 3 '2) bv which 3 prndurf (? 2 '§) or its parts ('2 2 6) hnving reached the end of their first use,

are used for the same purpose for which they were conceived

Note|l to entry: Reuse after second or subsequent usage is also considered as reuse, but)jnormal, regular or
sporddic use is not considered as reuse.

[SOURCE: EN 45554:2020, 3.1.3]

3.2.29

remanufacturing
industrial process (3.3.3) which produces a product (3.2.5) from used products or used parts (3.2.6)
whefe at least one change is made which influences the safety, original performance, purpoge or type of
the groduct

Note |l to entry: The product created by the remanufacturing piocess may be considered a new product when
placing on the market.

[SOURCE: EN 45553:2020, 3.1.1, modified — “Refer torthe EU Blue Guide for additional infojmation” has
been|deleted from Note 1 to entry and Note 2 to efitry has been deleted.]

3.2.30

refurbishing
functional or aesthetical maintenance (3£2.25) or repair (3.2.26) of an item to restore it to it$ original, or
upgraded (3.2.27) or other, predetermined form and functionality

[SOURCE: IEV 904-04-09]

3.2.31

recoyery
any pperation by which-waste serving a useful purpose by replacing other materials (3.2.7) which
would otherwise have’been used to fulfil a particular function, or waste being prepared o fulfil that
function, in the plant or in the wider economy

Note|[l to entry:sRecovery operations include material recovery and energy recovery.

Note R te‘entry: In this document, only recovery of products (3.2.5), parts (3.2.6) and materials are fonsidered.

[SOURCETIEC TR 626352012, 3.9, modified — Note L and 2 to entry nave been added.]

3.2.32
requirement
need or expectation that is stated, generally implied or obligatory

Note 1 to entry: “Generally implied” means that it is custom or common practice for the organization (3.1.5) and
interested parties (3.1.7) that the need or expectation under consideration is implied.

Note 2 to entry: A specified requirement is one that is stated, for example in documented information (3.3.2).

Note 3 to entry: Requirements other than legal requirements become obligatory when the organization decides
to comply with them.

[SOURCE: ISO 14001:2015, 3.2.8]
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3.2.33

compliance obligations (preferred term)

legal requirements and other requirements (admitted term)

legal requirements (3.2.32) that an organization (3.1.5) has to comply with and other requirements that
an organization has to or chooses to comply with

Note 1 to entry: Compliance obligations are related to the environmental management system (3.1.2).
Note 2 to entry: Compliance obligations can arise from mandatory requirements, such as applicable laws and

regulations, or voluntary commitments, such as organizational and industry standards, contractual relationships,
codes of practice and agreements with community groups or non-governmental organizations.

[SOURCE: IS0 14001:2015, 3.2.9]

3.2.34
risks and opportunities
potential adverse effects (threats) and potential beneficial effects (opportunities)

[SOURCE: IS0 14001:2015, 3.2.11]

3.3 Terms related to support and operation

3.31
competence
ability to apply knowledge and skills to achieve intended results

[SOURCE: IS0 14001:2015, 3.3.1]

3.3.2
documenteld information
information| required to be controlled and maintained by an organization (3.1.5) and the medium on
which it is cpntained

Note 1 to entfy: Documented information can be-nany format and media, and from any source.
Note 2 to entfy: Documented information can refer to:

— the envijonmental management system/(3.1.2), including related processes (3.3.3);

— information created in order for the organization to operate (can be referred to as documentation);
— evidencg of results achieved)(can be referred to as records).
[SOURCE: IS0 14001:2015,3.3.2]

3.3.3
process
set of interrglated or interacting activities which transforms inputs into outputs

Note 1 to entry: A process can be documented or not.
[SOURCE: ISO 14001:2015, 3.3.5]

3.34

supply chain

those involved, through upstream and downstream linkages, in activities delivering value in the form
of a product (3.2.5) to different interested parties (3.1.7)

Note 1 to entry: In practice, the expression “interlinked chain” applies from suppliers to those involved in end-of-
life processing.

[SOURCE: ISO 14006:2020, 3.3.5]
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3.3.5
value chain
entire sequence of activities or parties that create or receive value through the provision of a

prod

uct (3.2.5)

[SOURCE: ISO 26000:2010, 2.25, modified — “create or receive value through the provision of a product”
has replaced “provide or receive value in the form of products and services” and Notes 1 and 2 the entry

have

been deleted.]

3.3.6

recycling

proc
recoy

[soy

3.4

3.4.1
audi
systd
obje(

Note
Note

Note
audit

Note
to th
(3.2.1
respe

[SOU

3.4.2
confi

fulfilment of a requirement(3.2.32)

[SOU

3.4.3
nong
non-

Note

ery (.2.31)
RCE: IEV 901-07-10, modified — Note 1 to entry has been deleted.]

Terms related to performance evaluation and improvement

k
matic, independent and documented process (3.3.3) for obtaining audit evidence and
tively to determine the extent to which the audit criteria aré fulfilled

| to entry: An internal audit is conducted by the organization (3:.5) itself, or by an external party
P to entry: An audit can be a combined audit (combining two or more disciplines).

3 to entry: Independence can be demonstrated by ‘the freedom from responsibility for the 3
ed or freedom from bias and conflict of interest.

4 to entry: “Audit evidence” consists of records, statements of fact or other information which
b audit criteria and are verifiable; and “audit criteria” are the set of policies, procedures or
2) used as a reference against which audit evidence is compared, as defined in ISO 19011:201
ctively.

RCE: [SO 14001:2015, 3.4.1]
prmity
RCE: ISO 14004:2015, 3.4.2]

onformity
Fulfilirent of a requirement (3.2.32)

bvaluating it

on its behalf.

ctivity being

are relevant
requirements
|,3.3and 3.2,

1-to entry: Nonconformity relates to requirements in this document and additional 6

nvironmental

mana

[SOU

gement system (3.1.2) requirements that an organization (3.1.5) establishes for itself.

RCE: ISO 14001:2015, 3.4.3]

3.4.4
corrective action

actio
Note

[SOU

© ISO

n to eliminate the cause of a nonconformity (3.4.3) and to prevent recurrence

1 to entry: There can be more than one cause for a nonconformity.

RCE: ISO 14001:2015, 3.4.4]
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3.4.5
continual improvement
recurring activity to enhance performance (3.4.10)

Note 1 to entry: Enhancing performance relates to the use of the environmental management system (3.1.2) to
enhance environmental performance (3.4.11) consistent with the organization’s (3.1.5) environmental policy
(3.1.4).

Note 2 to entry: The activity need not take place in all areas simultaneously, or without interruption.

[SOURCE: ISO 14001:2015, 3.4.5]

3.4.6
effectivenefss
extent to which planned activities are realized and planned results achieved

[SOURCE: ISO 14001:2015, 3.4.6]

3.4.7
indicator
measurable[representation of the condition or status of operations, management or conditions

Note 1 to entfy: This document is concerned with indicators related to products (3:2.5).
[SOURCE: IS0 14031:2013, 3.15, modified — Note 1 to entry has beer added.]

3.4.8
monitoring
determining the status of a system, a process (3.3.3) or an activity

Note 1 to ently: To determine the status, there might be a neéd to check, supervise or critically observe.
[SOURCE: IS0 14001:2015, 3.4.8]

3.49
measurement
process (3.3|3) to determine a value

[SOURCE: IS0 14001:2015, 3.4.9]

3.4.10
performance
measurablefresult

Note 1 to entfy: Performance can relate either to quantitative or qualitative findings.

Note 2 to enftry: Rerformance can relate to the management of activities, processes (3.3.3), products (3.2.5),
systems or ofganizations (3.1.5).

[SOURCE: ISO 14001:2015, 3.4.10, modified — "including services” has been deleted in Note 2 to entry.]

3.4.11
environmental performance
performance (3.4.10) related to the management of environmental aspects (3.2.19)

Note 1 to entry: For an environmental management system (3.1.2), results can be measured against the
organization’s (3.1.5) environmental policy (3.1.4), environmental objectives (3.2.22) or other criteria, using
indicators (3.4.7).

Note 2 to entry: This document is concerned with the environmental performance of products (3.2.5).

Note 3 to entry: ISO 14031 gives information on types of environmental performance indicators (EPEs) and
provides guidance on usage of EPEs.
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RCE: 1SO 14001:2015, 3.4.11, modified — Note 2 and Note 3 to entry has been added.]

3.4.12

trade-off
decision-making actions that select from various requirements (3.2.32) and alternative solutions on the
basis of net benefit to interested parties (3.1.7)

[SOU

RCE: ISO 14006:2020, 3.4.11]

4 Context of the organization

4.1

The
part;
ident

Imprj
with
the 4
mairn
envil
Ident
circy

an ef]
embq

The

Understanding the organization and its context

hbility of an organization to enhance the material circulation of products and/their
depends on internal and external issues that can affect such ability. These issué
ified in order to achieve the intended material efficiency objectives.

oving the material circulation of products and their constituent partsshould be addre
the pressing matter of using resources in an efficient way. Considering a life cycle
ldverse environmental impact of use of materials (and risk of, depletion) can be 1
taining materials longer in the use phase, which can contribute to the achievement o
onmental performance goals of an organization.

ifying the internal and external issues of an orgamization that are related to
lation of products and their constituent parts may be considered as a critical activity
ficient and effective EMS. The identified internal.and external issues should be used as
bdding the material circulation of products and their constituent parts in design and d

nternal issues that can influence the material circulation of a product and its const

incl

q

q

In ad|

q

e, but are not limited to, the following;:

roduct-related strategy of the orgahization;

roduct design capability;

roduction capability;
ize of the organizationyand its ability to invest in design and development;
apability to adoptja new business-model considering material circulation;
ontrol over the materials used in the parts and the product.
dition,external issues can include the following:

upply chain, price volatility and supply stability of the raw material;

constituent
s should be

ssed to deal
perspective,
hitigated by

ff the overall

he material
for planning
the basis for
bvelopment.

ituent parts

usability and environmental friendliness of the materials;
production technology that is used to process the materials;
consistency between legislations;

requirements of customers.

logistical systems for returning used products for, for example, reuse, refurbishment or recycling;

The continual improvement of the environmental performance of products should consider a life cycle
perspective and not be limited to those processes under the control of the organization.
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4.2 Understanding the needs and expectations of interested parties

One of the objectives of the EMS is to meet the needs and expectations of the relevant interested
parties. The reason for enhancing material circulation is to build a more sustainable economy through
the reduction of resource use. Therefore, a product that is more environmentally sound can be an
important factor in the purchasing decision-making process of an interested party (e.g. user), and can
have a substantial effect on the goals of the organization and the achievement of its EMS performance.

The organization should determine whether the identified needs and expectations of interested parties
in relation to the enhancement of material circulation are covered by current or future compliance
obligations. The organization should therefore determine if these compliance obligations are reflected
in its enviropmrertat perfoTTITanTe ObjeTtives:

The organization should voluntarily assess the needs and expectations of interested parties when
considering|its compliance obligations, as a means to address the risks and opportunities related to the
material cirgulation of products and their constituent parts (see Table 1). Annex B provides‘an extended
list of interegsted parties.

Table 1 — Example of needs and expectations of interested-parties

Relatipnship Examples of interested parties Examples ofneeds and expectatigns
Expect theforganization to manage its
By responsibility Investors and shareholders risks and,0pportunities that can affec{an
investment

Expect the product to have long lifetinpe

Customers without diminishing value/function

Need ease of disassembly or dismantling

. of the product
Bv infl End-of-life actors o ]
y iniluence Expect the organization to increase uge of

secondary material

Expect behaviour of product life cycle fac-
Regulatory or statuteryagencies tors to be in line with governmental policy
programmes and objectives

Need creation of new jobs related to mate-
rial circulation

Expect to see the number of landfills and/

By proximity Commulity
or incinerators significantly decrease
thanks to much more developed recycling
practices

By dependercy Supplier Need for collaboration on developing g

circular supply chain

Need for communication among the
interested parties involved in particulpr
circular economy issues

Professional networks (technical centre,

By representation chamber of commerce and industry, etc.)

By authority Regulatory or statutory agencies Expect demonstration of legal compliance

4.3 Determining the scope of the environmental management system

The organization should determine the boundaries and applicability of its EMS to establish the scope, in
accordance with the requirements of ISO 14001.

The organization should determine the material circulation strategies needed to achieve its material
efficiency objectives in its EMS, including aspects such as compliance obligations, authorities and
responsibilities of the various business functions, the organization’s activities and products affected,
etc. The organization will also consider what it can control or influence at the various life cycle stages of
the product, with respect to the material circulation strategies it envisages to implement.
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Environmental management system

The organization should establish, implement and continually improve an EMS that includes material
efficiency objectives. The EMS should also cover the environmental aspects of its activities and
products that it can control and those that it can influence, and the associated environmental impacts,
considering the life cycle of the product(s) to be designed or redesigned.

5 Leadership

5.1 Leadership and commitment

5.1.1 General

The prganization’s top management should ensure that strategies for improving-imaterial circulation
are glanned, implemented and maintained. Material circulation strategies shotild"considerfall stages in
the life cycle of a product that the organization can control or can influence.

In tHe development of its strategy, especially around material circutation, top manage;lnent should
consjder the various business models that support a circular economy inrelation to material circulation
(see Annex A).

Top management should take into account the supply chain andthe expectations of interested parties
from| upstream to downstream, as well as the life cycle of activities and products, which rginforces the
matgrial circulation strategy of the organization.

Top management should regularly inform employe€s*as well as other interested partigs about the
progress in addressing environmental issues basedupon the material circulation strategy.

Top [management is responsible for the efféctiveness of material circulation. It should establish,
implement and maintain the environmental:policy, which includes material efficiency confsistent with
the ¢rganization’s strategy. Management-should therefore be involved and committed to decisions
made¢ to improve the organization’s enyironmental performance. The goal is that the EMS|reaches the
inter{ded results.

5.1.1 Considerations when'establishing material circulation strategy

The material circulation-strategy to be adopted in a design and development project stenis both from
the actual material circulation policy and the circular readiness status (see 6.2.2.2).

This|strategy shatlld’enable economic, technical and human resources to be established.

The $trategy’can vary depending on the degree of maturity of the organization’s EMS, and takes into
accolint the following:

uct;

prioritizing objectives, targets and environmental impacts that are specific to the prod

the scope of the system to be improved;
the accessibility of the information;
the guidance solutions;

the needs and expectations of interested parties.

The strategy also differs with regard to the organization and its products, e.g. use of recycled material,
quantity of used material, use of CRMs, the durability of products.
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5.1.3 Tasks to introduce material circulation strategy within an organization

For the implementation of material circulation based on a life cycle perspective, the material circulation
strategy should consider the following tasks.

a) The first task concerns setting the objectives for the material efficiency of the organization and the
related material circulation strategies, such as:

1) strategic product planning and integration of material circulation strategies into all relevant

ope

rations of the organization;

cating resources (human, technical and financial) for the planning, implementation

and

2) allo
imp
3) ant

technological developments, and supply chain risks;

4) setf
5) pro

6) estd

7) confributing to value creation;

8) ens

b) The sed

strategies and the material efficiency objectives have beern set. This includes:

1) intd
pro
2) ens
wit
3) inv
(suy

4) fost
These lead {

The organiZ
drive the m{

In an EMS f1

rovement of material circulation;

cipating changes in external market conditions and opportunities arising

ing objectives for environmental performance;
moting innovation;

iblishing new business models;

uring circular design is applied in design and developnient.

ond task is the management of the internal processes once the material circul

gration and implementation of the chosen@naterial circulation strategies in all rele
cedures, programmes and roadmaps;

uring a cross-functional approach, to‘ensure that relevant life cycle related data are sh
hin business functions;

blving the value chain in the' chosen material circulation strategies, both upst
ppliers) and downstream (distributors, customers and users, end-of-life actors);

ering two-way communication, both in the internal and external value chain.

ation may consider using resources from within the organization or external resourg
iterial citeulation strategy.

antework, risks and opportunities related to material circulation should be addressed

from

htion

vant

ared

feam

0 an action programme that guides the methodology, including objectives, responsibilities
(actors), timeframes, resources and expected performance.

es to

from

two perspeq

tives:

— when planning actions to address identified risks and opportunities, material circulation should be
considered as a way to manage the risks and opportunities;

— therisks and opportunities associated with material circulation should be identified and adequately

manage

d.

5.2 Environmental policy

Since a material circulation strategy improves environmental performance in a life cycle perspective,
an organization should consider the guidelines in ISO 14006:2020, 5.2.

14
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The ambition of the organization in relation to the material efficiency objectives (part of the
environmental policy) to deal with issues of circularity can be expressed as follows:

5.3

X
X

circular ready design is applied to X % of our products;

% of our revenue comes from refurbished products by year “YYYY”;

% of our internally generated waste will be recycled or reused;

the recycled content of our products is up to X %.

Top management should ensure that the responsibilities and authorities for relevant reles :

and (

Not
(see]

Perfd

6 1

6.1

6.1.1

The

and 1
also

oblig
of pr
of pr
of ris

Table 2 — Examples of risks’and opportunities relevant to the material circulation s

Organizational rnlnc' rncpnncihilifinc and authorities
o

ommunicated within the organization (see ISO 14001:2015, 5.3).

bnly design and development, but also other business functions and external intere
Figure B.1), should be involved in the material circulation-related activities.

rmance of material circulation has to be reported to top management:

Planning
Actions to address risks and opportunities

General

brganization should consider the issues releyant to the material circulation strategies
heir constituent parts identified in 4.1 and 4.2 when planning its EMS. The organiz
Hetermine the risks and opportunities:telated to its environmental aspects (see 6.1.2)
ations (see 6.1.3) and other issues (identified in 4.1 and 4.2), considering the materi
pducts and their constituent parts.The risks and opportunities related to the materi
pducts and their constituent parts are inputs for the environmental objectives (see 6.4
ks and opportunities are sumimarized in Table 2.

products and their constituent parts

i

ire assigned

sted parties

of products
hition should
compliance
circulation
circulation
). Examples

[rategies of

Risk
(potential adverse effect)

Opportunit

Strategy (potential benefici

4
hl effect)

Reputation and green ir
of the organization by u
increased amount of req
content leading to incre

Potential damage of organization’s
reputation in the case of non-
compliance of recycled materials

Potential damage of product’s

hage gain
sing an
ycled
ased

pf the

acceptance/popularity

Increase recycled content

P ] £
ICPULldtIUIT IIT LI Ld5T U pUUI

quality of recycled materials and quality

Limitation on the amount of the
recycled content able to be used due
to, for example, safety, performance
and durability risks

using recycled material
long term, saving costs

Identical product functionality may
not be reached due to a potential
quality differences between virgin

material and recycled material recycled materials

product with identical function

Limiting the use of raw materials by

Make a better use and control of the
value chain and potential hiccups in
the supply by giving preference to

and, in the
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Table 2 (continued)

Strategy

Risk
(potential adverse effect)

Opportunity
(potential beneficial effect)

Select materials that can be easily
recycled

Costincrease

Limited supplier selection

Extended producer responsibility
cost reduction

Increase the availability of
secondary material in general

Increased chance to recover and
reuse materials from own products,
limiting possibility for poor quality

and nonconformities

Avoid the usg of problematic sub-
stances, e.g. hazardous substances,
flame retardants

Costincrease

Cost reduction of disposal

Easy recycling and receveéry of
materials

wn

Reduced health.and safety risks

Ensure availpbility of spare parts

Decline in sales of new products

Finance risk due to failure of stock
management

Risk of uncontrolled repair or
upgrade of products directly by the
users or unauthorized repair centres

Promotion-of green image of th¢
organization, by allowing for lif]
timé extension of products

19°]
]

Develop new business of spare parts

Reuse of parfs

Damage of organization’s reputation
in the event of poor safety oyperfor-
mance of the reused parts

Damage of product’s reputation
because of poor quality

Promotion of the green image of the
organization

New business model by the
organization

Product reuge/remanufacture

Decline in sales of new products

Opportunity for a new business
model

Promotion of the green image of the
organization

Establishment of a long-lasting
relationship with customers

Legal requirpments for produets or
parts to be rpused, remanufactured
or, otherwisg, recycled

Damage to organization’s reputa-
tion or fine due to failure to comply
with the requirements

Limited freedom for the product
design

Going beyond the legal requirenjents
and so demonstrating superiority
of products or services and stropg
commitment to the environmeng

Limited chance for greenwashing

The organizationiean choose its approach according to its own situation when determining risks

opportunities{see ISO 14004).

and

NOTE

The principles and guidelines for risk management are provided in ISO 31000. Examples of approaches

to determining the risks and opportunities to be addressed are provided in ISO 14004.

6.1.2 Environmental aspects from the material efficiency perspective

Within the defined scope of the EMS as described in ISO 14001:2015, 4.3, the organization should
determine the environmental aspects of its activities and products that it can control and those that it
can influence, and the associated environmental impacts, considering the life cycle of the product(s) to
be designed, or redesigned.

This document, however, limits its focus to the use of raw materials and the opportunities for material
efficiency that are part of the broader environmental objectives of an organization. In other words, it
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is limited to aspects associated with the use or the circulation of materials that have an impact on the
environment. To that extent, the following considerations are important:

a) understanding the life cycle of product(s) and the relationship with the life cycle of materials;

b) identifying the readiness for material circulation in relation to the life cycle of the product(s) that
can be controlled or influenced by the organization;

c) for each life cycle stage, identifying how inputs (the consumption of energy and other natural
resources such as raw materials, water and other non-regenerative resources) and outputs (e.g.
non-recyclable physical waste, emissions) can result in environmental impacts (e.g. material

d) determining which material circulation strategy (or strategies) will be likély o influence

pportunities for material efficiency.

In order to determine which material circulation strategies affect (positively-ornegatively) material
efficlency, the organization should establish a method, based mainly on material circulatjion criteria,
which should take into account various ways to reduce the use of raw ‘materials and eliminate
physjical waste.

NOTE1  Evaluation can be based on expert opinion (which needs tobe cross-checked) and pxisting data
(organization-specific data, bibliography, databases, etc.). It is conducted with caution and discerpment, e.g. by
crossrreferencing available information or conducting peer review:\For example, the evaluation fould lead to
a qudlitative assessment, of the “favourable” / “very favourable” /<‘unfavourable” type, or be quantitative and
subjelct to a simplified or complete life cycle assessment (LCA).

NOTE 2  Energy efficiency is not included in this document/ However, trade-offs between material and energy
efficipncy are important and can be considered as part of the overall environmental strategy.

For these, the material life cycle should be considered, including, for example:
— ¢xtraction of materials from natural reseurces and their processing;

— ¢onversion of materials into produgcts and their distribution;

— 1ise and performance of the product over its functional lifetime;

— ¢nd-of-life of the productand either its reuse, upgrade or disposal;

— ¢nd-of-life of a matetrial' and either its recycling and reuse or disposal.

Oppqrtunities for material efficiency may be evaluated on the basis of comparison with a previous
modg¢l of the pro@luet, a similar product on the market, a prototype or a hypothetical reference, while
consjdering legal tequirements, the environmental policy of the organization and the reqyirements of
interfested parties (such as recycling firms or the recycled materials market). This compdrison starts
with|the agsessment of the circular readiness (material circularity potential) of the profduct and its
constituent parts. The result of the evaluation should be reproducible and consistent.

The circular readiness of products and their constituent parts can impact the environment at some or
all stages of the product life cycle. For assessing the potential for material circulation of a product or its
constituent parts, the following should be considered:

— raw material extraction: indirect influence;

NOTE 3 In principle, raw material extraction is out of scope of the organization developing the product. A
possibility for the organization to influence is choosing materials from sustainable sources.

— materials processing: three aspects of material circulation can be distinguished in this phase as
follows:

— materials selection, i.e. selection of materials to optimize the lifetime of parts and optimize
their potential for recycling;

© IS0 2020 - All rights reserved 17
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— limit the quantity of materials used;

— recycled content, i.e. the use of recycled materials in (new) products;

— end-of-l
For opportu
circulation

objectives (4

It should be
products, ad
each materi

NOTE4 Sd
having a role

The organiz,
can influend

production: effective manufacturing (avoid scrap and rejects during manufacturing process);

distribution: effective logistics (local sourcing, avoid damaged products, etc.);

ife: reuse of products and their constituent parts, and recycling of materials.

btrategies, ensuring that significant ones are considered in setting its material effio
|s part of the overall environmental objectives).

taken into consideration that material circulation strategies may be differentfor diffi
cording to the characteristics of the products. The organization should,acknowledge
h| circulation strategy is not independent, and should also consider trade-offs.

me of the material circulation strategies can impact vulnerable populations, e.g. waste pi
in the collection and processing of waste material, and can be also taken‘into consideration.

ption should consider not only the aspects that it can managedirectly but also the aspe
e through other interested parties in the supply chain.

6.1.3

Compliance obligations

The complignce obligations relevant to the material circulation of products and their constituent |
can lead to 1isks and/or opportunities that should be addressed by the organization. The organiz

should est
obligations
requiremen

The organiz
compliance
those whose

The require
need specia

The organiz
other than
constituent

lish, implement and maintain a process to identify and have access to compl

s of other interested parties.

ation should ensure communicdtion with the persons that are relevant to the fulfilme
pbligations related to the material circulation of products and their constituent partg
actions can influence thefulfilment of compliance obligations.

ments related to the material circulation strategies of products and their constituent |
attention as they may’pose risks to the organization.

ation should determine the relationship between the requirements of interested p3
the legal réguirements and the material circulation strategies of products and
parts. The afganization should recognize that these can be risks and opportunities.

6.1.4 Plapningaction

use phase: product lifetime extension strategies should be considered (e.g. repair, reuse, upgrade);

rerial
ency

Prent
that

ickers

cts it

barts
htion
ance

that are related to material circulation) strategies, relevant legal requirements ang the

nt of
, and

parts

rties
their

nnnnnnnnnnn acnacte of tha o] naf o and

their

To deal with

al o1y lods o nradn
JH\'LLD Ul LtIIC 1Iidiir idr virvuIiliactivll vl lJl \vAvivivaen puespyvy

constituent parts, compliance obligations, and the risks and opportunities identified in 6.1.1, the
organization should consider and plan actions with respect to (re)Jdesign. The organization should plan
to take action in a wide range of ways by using the EMS processes or other business processes. The
organization should determine the effectiveness of its actions.

In planning actions, the organization should consider technological options and feasibilities, and
financial, operational and business requirements. The planning actions should consider the possibility
of unintended consequences, e.g. high energy consumption or other adverse impacts on the environment
including those resulting from an unintentional shift within the life cycle of a product or a system.
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Environmental objectives and planning to achieve them

6.2.1 Material efficiency objectives as part of the environmental objectives

An organization’s material efficiency objectives should be integrated in its overall environmental
objectives (see ISO 14001). They are limited in focus, considering only aspects that have a relation
to raw materials use or impact on natural resources. Material circulation is a means to achieve the
material efficiency objectives of an organization. Material efficiency and design for material circulation
require a holistic assessment over the whole lifetime of products or the systems where the products are
embedded.

The

obje(
pers
deriy

The

orga
revig
effici

Trad
addif
orre

This
read
of m

products and their constituent parts (see 6.2.2.4@nd 8.1.3). This approach is depicted in Fij

organization should establish material efficiency objectives (as part of the en
tives) taking into account associated environmental aspects from the materig
bective (see 6.1.2), compliance obligations (see 6.1.3) and also considering risksand o}
ed from the material circulation strategies (see 6.1.1).

material efficiency objectives should be consistent with the enviffenmental pq
hization, measurable (if practical), regularly monitored, communicated and d
wed/improved. The organization should also maintain documented/information of
ency objectives.

b-offs are important to be considered when establishings material efficiency obj
ional logistics associated with collecting or cleaning processes to make products fit {
furbished.

document provides an approach to the design and,development of products to achiey
y design, starting with the identification of circular readiness status (see 6.2.2.2), e
hterial circulation strategies (see 6.2.2.3) and implementation of material circulati

yironmental
1 efficiency
bportunities

licy of the
ontinuously
its material

ectives, e.g.
o be reused

e a circular
tablishment
n design of
rure 2.

Number and types of different matg
Recycled contents

Ease of assembly and disassembly
Ease of dismantling, etc.

Circular readiness status (6.2.2.2)
(Potential for materials in the product to be cicculated)

rials

Optimize material type selection an

quantity
Effective manufacturing and logistig
Lifetime extension

Material circulation-strategy (6.2.2.3)
(Plan for what to improve-Wwith respect to material
circulation’©f the product)

recovery, etc.

Facilitate reuse, remanufacturing, npaterial

12

Increase recycled content
Decrease the amount and number g
different type of materials

© ISO

Select ror—yrl:hlo m:fori:lc, with loy,

est

—Design for materfat circutation (6.2.2.4, 8:1.3)
(Setting concrete targets to achieve the material
circulation improvement)

environmental impact, etc.

etc.

Improve maintenance, repair and upgrade
Improve reuse of products and parts,
refurbishing, remanufacturing, recycling,

Improved product
(With respect to material circulation)

Figure 2 — Approach for a circular ready design
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6.2.2 Planning actions to achieve the material efficiency objectives

6.2.2.1 General

The organization should plan and define concrete actions on how to achieve the material efficiency
objectives and targets for material circulation of products and their constituent parts.

The plans should include processes, roles and actions according to the function, resources, timeframe
and performance indicators necessary for achieving the material efficiency objectives. The plans should
also address different priorities accordingly.

The organir

progress in
with the en
specific maf
results.

6.2.2.2

The organiz
parts. The c
parts to be
circulation §
based on rig

For exampl
constituent
a) number

decreas
b)

higher
c) easeof

or partq
d) easeof
6.2.2.3 Ejg

Based on ris
can now est|
parts throu
material cir
circulation 5

hchieving environmental objectives and continual improvement. They should be consi
vironmental objectives and planning actions of the organization. They should, also
erial efficiency targets, be measurable, and produce objective, verifiable andsreprody

Identifying circular readiness status

ation should identify the circular readiness status of its products and their consti
ircular readiness status gives the potential for materials in products and their consti
circulated, in a closed-loop. This can be then used as input for establishing a mat
trategy (or strategies) and design strategies for the preducts and their constituent g
ks and opportunities (see 6.1.1) associated with them:

e, the following can be considered to identify circular readiness of products and
parts:

and types of different materials used: a liigher diversity in material types is like
e the potential for the product and its constituent parts to be (fully) recycled;

recycledl contents: the higher the potentialfor recycled material to be used in production

he circular readiness of the produetand its constituent parts;

reuse,

lismantling for recycling:

tablishing mateérial circulation strategies

ks and oppoftunities (see 6.1) and circular readiness status (see 6.2.2.2), the organiz
ablish the material circulation strategies appropriate for its products and their consti
bhout_their entire life cycle. Material circulation strategies are strategies to improv
culation of a product by means of design. The following can be reflected in the mat
trdtegies of an organization:

g its
stent
rover
cible

fuent
uent
erial
arts,

their

ly to

, the

hssembly and disassembly, etg. to facilitate repair, upgrade, refurbishing, remanufactfiring

htion
fuent
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erial

a)

optimizing material type selection and quantity, where the use of recycled material is maximized,

while reducing use of virgin materials; materials are selected to improve the potential for reuse or
recycling;

effective manufacturing, where defective or scrap production is minimized;

improving transport safety that minimizes damage;

lifetime

20

extension by facilitating repair, upgrade, reuse or refurbishing;

at the end-of-life, facilitating parts reuse and remanufacturing as well as material recovery.

effective logistics: minimizing the resources required for packaging and transport, as well as
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The considerations for material circulation strategies above can be applied after prioritizing them in
accordance with a product’s specific features and business strategies.

NOTE1 One of the objectives of the circular economy is to reduce, and ultimately eliminate, waste. Material
circulation strategies as given above will support this.

The following should be considered when material circulation strategies for products and their
constituent parts are established:

— the lifetime of products and their constituent parts and model change intervals;

— the material circulation of products and their constituent parts throughout the entire life cycle and
the related infrastructure of the region in relation to the material circulation;

— frade-offs among different material circulation strategies;

— frade-offs between material circulation strategies and the environmental(mpacts in a life cycle
perspective (e.g. energy consumption during production or the use of theproduct);

— the organization’s influence on the material circulation of products and their constituept parts;
— new business models for the product in relation to material circulation (e.g. product lease);

— the speed of technology development;
— legal requirements.

NOTHE 2  Material flow in material circulation is described,in Annex C.

6.2.2.4 Planning design strategies for material circulation

Once the organization has determined the material circulation strategies suitable for its Qusiness and
products (as presented in 6.2.2.3) for each material circulation strategy, a number of design strategies
for material circulation should be planned, as appropriate for its business. Through| the design
stratiegies, the material circulation strategies can be implemented in practice to achieve the material
efficlency objectives of the organization.

Here|are some examples intended to guide organizations on the intention of this subclause
a) o¢ptimizing material type selection and quantity:

1) choose easilyyrecyclable materials, materials with the lowest environmental jmpact, and
materials-that can be easily separated at end-of-life treatment;

2) decrease the quantity and the number of different types of materials in the produdt and avoid/
eliminate materials that have adverse impacts on recycling;

3)replace physical parts or functions with digital service;

4) avoid the inclusion of hazardous substances that could decrease the recyclability of materials;
5) maximize recycled contents;

b) effective manufacturing:
1) increase control points throughout assembly lines to avoid mistakes;
2) provide visual guidance to operators to avoid mistakes in manufacturing and to reduce scrap;
3) choose designs that are easy to assemble/manufacture;

c) effective logistics:

1) introduce transportation approaches/incentives that reduce product damage during delivery;
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reduce the quantity of single-use packaging during transportation, etc.;

3) favour local production and delivery to the users;

extension:

1) extend the lifetime of products by introducing planned maintenance and servicing;

2) designproducts and their constituent parts so that they can be upgraded, reused or refurbished;

end-of-life treatment:

d) lifetime
e)
1) pla
2) plaj
3) play
4) des
5) des

=l 1 s L 1.1 b L | Vol B | b
1 LT TI4dT VESUIITG U TTUSAUIT PdI' tS TT UL THUTUITIIIT Prouucts,

1 the recovery of noble, critical and hazardous materials;

1 the material recycling;

gn products and their constituent parts so that they can be remanufactuped;

gn parts so that they can be reused (in used or new) products.

6.2.2.5 Planning actions

As a result (
action plang

what w
which r
who wi
when it

how thd

f above-mentioned actions (see 6.2.2.2, 6.2.2.3 and 6.2.2:4), the organization should make

to achieve the material efficiency objectives. This includes, but is not limited to:

1l be done (the material efficiency objectives);

esources will be required;
1 be responsible;

is planned to be completed;

results will be evaluated, including measurable indicators for monitoring of progres

the achievement of the above-mentionéed material efficiency objectives.

Examples of

action plans to achieve material efficiency objectives are given in Figure 3.

t and

Environmental objectives Responsibility Resources Etc.
Decrease the nfimber of different material$\tf the product Planning period: 2 years
— 2017y: 2 |1 (steel, ABS - ABS) Pr.o.]e.ct manager: John Budget: $ 3 000
o . . Division: R&D centre Personnel: 500 MM
— 2018y: 1 1 (virgin materiak—>.récycled material) .
Equipment:
Action planning
Milestones Remark Output
Action plan Period Division
— Selection and usage of ABS without | — 6 months | — Purchasing . .
brominated flame retardant office/developing office - Slng;e mater;lal
— Usage of the same material as — 10 months | — Developing office pre nlf;s(;t ¢
other components

Figure 3 — Examples of action plans to achieve material efficiency objectives
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7 Support

7.1

Resources

An analysis should be performed to identify all the resources required for the implementation of the
material circulation strategy, including human, technical or financial.

If ce
supp|

Fund

7.2

As t
cyclg

inIS

7.3

The
of m

of th
can k

The

orga
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For human resources, this means listing all the competences required to successfully complete the
material circulation strategy and to identify training needs for the implementation of the material

circulation strategy.

or technical resources, this means listing all the material circulation tools and ms¢
mployed in the implementation of the material circulation strategy.

or economic resources, this means anticipating all the investments that will-be‘heces
plementation of the material circulation strategy, such as for training or purchasing

Ftain resources do not exist or are not available in the organization; top manage
ort seeking out the possible solutions and competencies from outside of the organizat

ing may also be sought from various associations and organizations.

Competence

le material circulation strategy is focused on impreving environmental performancg
perspective, an organization can consider the guidelines in ISO 14006:2020, 7.2, baseq
D 14001, to define the competences needed.

Awareness

rganization should identify which functions in the organization have a role in the imp
iterial circulation strategies and make those persons with responsibility for these fung
e importance of material circulation, the impacts on the environmental performance, g
e influenced by their work.

dq

mplementation of material efficiency objectives can have influence on several fung
hization, for example, thefollowing.

R&D: In most cases, the implementation of material circulation strategies requires a
products and semetimes the production process. Creativity and perseverance are ne
golutions and convince different interested parties in the supply chain regarding the ¢
jre often needed. The R&D functions should be aware of the importance of material cil

q
the envirommental performance of the organization.

[omimerce: The implementation of material circulation strategies will often have cq

b

thods to be

sary for the
of tools.

ent should
n.

b from a life
| on the EMS

lementation
tions aware
nd how this

tions in the

redesign of
bded to find
hanges that
rculation for

nsequences
e convinced

florithe composition, features and treatment of products. Potential customers have to h

that the modified products are beneficial for them. The commercial functions should

be aware of

the importance of material circulation and know what the benefits are, e.g. for the environmental

performance of the customers.

IT: Material circulation also requires the exchange of data between different parties in the supply
chain, for instance, the composition of materials and products (e.g. by using material declaration
formats such as IEC 62474 or material passports) and sometimes also the place where certain
materials are located in the product. Material circulation will often depend on IT solutions. That
makes it important that the IT department is aware of the importance of material circulation for the
organization and the improvement of the environmental performance, and their important role in
this process.

Purchasing: The implementation of material circulation has consequences for the purchasing
process. Detailed information is needed from suppliers about (raw) materials used in products. It
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can be necessary to find new suppliers of different materials needed for a better environm

ental

performance. This means that changes in the purchasing process are inescapable. The purchasing
department should be aware of the important role they have in finding the right materials and

suppliers to realize material circulation objectives.

Production: Material circulation can have consequences for the production process, e.g. by the

use of recycled materials instead of virgin material, or the use of other materials to improv
possibilities for recycling in the end-of-life stage. It is important that people in the produ

e the
ction

function are aware of the importance of material circulation and their role in finding solutions for

the use of different materials.

7.4 Communication

Material cifculation requires an intensive exchange of information between different func

within the (

communication processes are essential for the realization of material circulation strategies. ISO 1
requires prjocesses for internal and external communication. This means that\the organiz
should identify which information has to be exchanged, with whom, how, etc., in order to realiz
environmenftal objectives.

Examples ¢f external communication related to the material circulation and environm
performancg are as follows.

tions

rganization as well as with interested parties outside the organization. This meang that

1001
htion
e the

ental

of basid materials and materials used in products and the.possibilities to use fewer (diffefent)

Suppliers: Communication with suppliers is needed, for example,‘about the specification and Tigin

materidls, or materials that are more suitable for recyeling and have a lower impact o
envirozlment. Several parties in the value chain are invol¥’ed in the development of products th3
based op material efficiency objectives. An intensive.ptocess of communication may be neede
exampl¢, in relation to the use and reuse of new matérials with better environmental perform

NOTE 1| Minimum social compliance requirements’ (e.g. for the processing and the recovery of matg

the
tare
i, for
hnce.

rials)

have to pe addressed in the supply chain. Although this is an important aspect, it is not covered ip this

document.

Customeprs: When buying products, customers must be informed about material circulation-re
aspects| In the decision-making process, customers often need arguments and information 3
the environmental advantages ©fjthe products based on circular principles, e.g. information 3
recycled content. The organization needs to know which information is mandatory by legisl
or expected by customers§~and has to implement processes to guarantee the reliability of
informdtion.

Users: qommunicationis needed about the way a product has to be handled in the end-of-life p
Commupicationds nteeded about what the user has to do with the product to guarantee that mat
circulatjion is possible.

End-of-life-actors:

lated
bout
bout
htion

this

hase.
erial

— in the phase of product development, information from recycling companies is needed about

the constraints for recycling; the materials which are more or less suitable for recycling; the
combination of materials which will positively or negatively influence the result of recycling, etc.;

organizationsinvolvedinthe dismantling of productsrequire information aboutthe composition
of products to optimize dismantling and to prevent loss of material; the organization has to
think about the way this information is available.

Examples of internal communication related to material circulation and environmental performance
are as follows.

24

Communication is an important instrument for the creation of awareness (see 7.3) and involvement

of personnel in the organization in realizing material circulation. Top management can commun

icate

internally about the objectives in relation to material circulation. The communication of the initial
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results of the implementation of material circulation can be important to motivate the personnel
involved.

— The implementation of material circulation requires the collaboration of several functions within
the organization. Communication processes are important to guarantee an efficient and effective
exchange of information.

All communication should be:
— relevant: address the real issues/problems of the product;

— exact: ensure the reliability and accuracy of the information;

— verifiable: ensure transparency by giving the possibility to check the information;
— ot misleading: avoid vague, ambiguous arguments.

NOTHE 2 The user can also receive material circulation information according)to the three types of
communication defined by ISO 14021, ISO 14024 and ISO 14025. In addition, as.regulations eyolve to meet
consymer demand for environmental information, certain types of communication could becomle mandatory

depending on the sector. It is therefore important for an organization to anticipate and organize itgelf to be able
to mget these new requirements.

7.5 | Documented information

7.5.1 General

In addition to ISO 14001:2015, 7.5.1, it is important.to note that documented information covering
tracqability of materials can support material circulation.

7.5.2 Creating and updating

Therg is no additional guidance on 7.5.2,"The requirements in ISO 14001:2015, 7.5.2, fully cover the
needs for material circulation.

7.5.3 Control of documented information

Therg is no additional guidance on 7.5.3. The requirements in ISO 14001:2015, 7.5.3, fully cover the
needss for material circulation.

8 Operation

8.1 | Operational planning and control

8.1. General

The organization should use the existing design and development processes to implement the measures
identified in 6.1 and 6.2. It should also establish, implement and maintain documented procedures to
ensure the design of new products and redesign of existing products, and their constituent parts, for
material circulation in those processes.

8.1.2 C(Creating material circulation solutions

During the design and development of products and their constituent parts, an organization should
develop material circulation strategies and set concrete targets to achieve the material circulation
improvement according to material efficiency objectives (see 6.2.1). Design strategies should then be
established to achieve such material circulation strategies.
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Design strategies should be evaluated over the entire life cycle considering the trade-offs of
environmental impacts throughout the different life cycle stages. Trade-offs due to additional process
steps, e.g. extra logistics and cleaning, are also needed. A LCA can be used to quantify and distinguish
among different strategies and potential trade-offs.

Table 3 provides examples of material circulation strategies and the respective design for material

circulation strategies throughout the life cycle. In some cases, other considerations are included.

Table 3 — The relation between material circulation strategies and design strategies (non-

exhaustive)

Life cycl¢
phase

Material circulation
strategies

Design strategies

Uther considerations

Reterex
subcla

ce
se

Raw materjal
extraction

n/a

No or only minimal
influence on material
circulation strategies

n/a

o
T

Material p1
cessing

Optimizing materials
selection

Choose easily recyclable
materials

o]
=
0
—

Choose materials that can
be easily separated during
recycling

o]
-
0
—

Decrease the number of
different types of materials

(o]
-
0
—

Select materials that contrib-
ute to the extension of the
lifetime of the product

High-performance
materials

o
-
0
N

Choose materials withithe
lowest environméntal impact

High-performance
materials

Reduce/avoid /eliminate ma-
terials that have an adverse
impact on(recycling, includ-
ing hazardous substances

Material compatibility

Optimizing materials
usage

Reduce the quantity of
material inputs, including
CRMs

Trade-offs in respect
to product durability,
performance and safe-
ty needed

Replace physical parts or
functions with digital service
(dematerialization)

Trade-offs in respect to
environmental impact
within a whole system

Maximize recycled content

Production

Effective
manufacturing

Eliminate/reduce pre-con-
sumer materials (production
scrap and product rejects)

Reuse any prnr‘lnr‘finn cr‘rnpc

in the same or other process

Distribution

Effective logistics

Avoid product damages
during transportation

Limit the quantity of
single-use packaging, etc.
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Table 3 (continued)

ISO 14009:2020(E)

Life cycle Material circulation Design strategies Other considerations | Reference
phase strategies subclause
Use phase Lifetime extension Extend the lifetime of a Information provision [8.1.3.6
product by proper on maintenance and
maintenance and servicing
servicing Ease of disassembly
and reassembly
Improve the ability of a Ease of disassembly 8.1.3.7
product or parts thereof and reassembly
to be repaired Modular design
Provision of repair
information
Availability éf'spare
parts
Improve the ability of Modular'design 8]1.3.8
products or parts thereof )
Provision of upgrade
to be upgraded . .
information
Facilitating product Design products thereof so Ease of disassembly 8]1.39
reuse that they can be reused and reassembly for
part reuse
Use of standard parts
Design productsto be Ease of disassembly 8[1.3.10
refurbished or: and (re-)assembly
remanufactured Modular designs
End-of-life  |Facilitating parts reuse |Designiparts thereof so that |Ease of disassembly for |8{1.3.9
they.can be reused partreuse
Use of standard parts
Design parts to be Ease of disassembly 8[1.3.10
refurbished or and (re-)assembly
remanufactured Modular designs
Harvesting of reusable parts |Traceability and 8]1.3.11
from end-of-life product storage systems
Faeilitating materials |Plan recovery of CRMs and Information (e.g. 8]1.3.12
recovery hazardous substances label, product pass-
port) about CRM and
hazardous substances
presence and location
Easy access/ disassem-
h]y]/ Hicmanﬂing
Plan for material recycling Facilitate recycling by |8.1.3.13
collection systems
Easy access/ disassem-
bly/ dismantling
NOTE Raw material extraction, production and distribution have minimum or no relation to material

circulation and are not discussed in detail in this document.
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8.1.3 Design considerations for material circulation

8.1.3.1 Choosing materials that can be more easily recycled

Materials that can be easily recycled should be chosen in the design and development process. When
considering the recyclability of materials, recycling technology and the market trends of the material
should be taken into consideration.

Several techniques may be used in material recycling, such as mechanical recycling, feedstock
recycling or biological recycling. Materials used in products or their parts can be easily separated
during recycling. In addition to the recyclability of materials independently, the interrelations and

compatibilif]
options for §
be separate

y of these materials should be considered. These may also be important for the end-(
) product. For example, materials with high recyclability may not be recycled if they e4
i from other non-compatible materials in recycling processesl[3¢l,

As the optimal recycling methods depend on many prevailing circumstances, life\ cycle ang

considering
recycling m

For easy sep
product or |

Examples of

GB/T 3
(only av

GB/T 31
included

8.1.3.2 S¢q

Selecting an
a product o
product use
refurbishing
They should
the use of m
and duratio

Product life
recyclability
of such maté
materials w|

Different a

environmental friendliness and sustainability should be applied to decide.a’priority fq
bthod depending on the type and composition of the waste.

aration of materials in support of recycling, the number of different’types of material
art should be minimized.

standards with guidelines on how to choose materials to benefit recycling are:

P886-2016, which specifies a concrete method for theselection of recoverable matg
ailable in Chinese);

1 249-2014, which provides considerations for niaterial selection while doing ECD, and
functions, cost and some other environmental*’aspects (only available in Chinese).

lecting materials that contribute to the extension of the lifetime of the product

hong high-performance materialssshould be considered for the extension of the lifeti

(including reuse) as well as disassembly and reassembly, allowing for maintenance, r¢
y or remanufacturing. The~nmaterials used to make products and parts should be st
not react. They should(resist damage during the cleaning operation due to factors su
oisture or solvents, tEmperature, need for aggressive cleaning agents, agitation, scrat
h of the cleaning precess(36l,

time extension)using high-performance materials can often require a trade-off
. Therefore, When selecting materials, consideration should also be given as to how th
rials will affect the environment at all stages of the product’s life cycle. As much as pos
ith thesbest environmental performance should be selected.

I part. The material should meet’the robustness requirement not to be damaged drring

f-life
nnot

lysis
r the

5 in a

rials

also

e of

pair,
able.
ch as
rhing

with
b use
sible,

comparison

bséssment methods evaluate materials by means of indicators, which facilitates a
£ e e ri] ) et . : " R j ple,

indicators calculated from a LCA can be used to select the best available material (see ISO 14040 and
[SO 14044). There is currently very little data available on the environmental impacts of new types of
high-performance materials. However, the existing data can be used as a basis for the improvement of
products with respect to environmental aspects.

Organizations should also consider trade-offs in respect to business and technological aspects such as:
— will customers prefer a longer life product and will they be willing to pay more for it?
will the high-performance materials be critical or scarce in nature? (see 8.1.3.4)

will the use of a high-performance material imply an increased energy consumption during
manufacturing or product usage?
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NOTE High-performance materials are materials that help to meet specific engineering performance in
different areas such as strength, functionality, deformation resistance, lightweight, corrosion resistance, high
temperature capability, processing efficiency, environmental friendliness and multi-functionality.

8.1.3.3 Reduce/avoid/eliminate materials that are hazardous or have negative impact to
recycling

To successfully achieve the material efficiency objectives and facilitate material circulation, hazardous
or other substances that can have an adverse impact on recycling or cannot be removed or extracted
easily in a recycling process should be avoided or phased out in both virgin and recycled material. In
particular, pollution by “dilution” will diminish the value of recycled material, and the contamination of
cleaiy material should be avoided. The materials which have an adverse impact on recycling|in a product
and {ts constituent parts should be identified with consideration of the end-of life treatment process
(e.g. putomated or manually disassembly/dismantling), see EN 45555[20],

Hazdrdous substances may have adverse impact to health, safety or the envirdniment, even if used in
small quantities. If possible, their use should be limited during the whole life;eycle of theg product. In
particular, the use of substances that are known to be carcinogenic, mutagenic or reprotoyic (CMR), or
(very) persistent, or (very) bio-accumulative (vPvB) should be avoided.

For glastic parts, the following should be considered to reduce adverse impact on recyclingt
— promote the use of parts constituted of a single polymer orayblend of compatible polymers;

— 3Jvoid the use of fillers that could impact the recyclability of these plastics (e.g.[glass fibre,
yegetal fibre);

— prevent the use of coatings or other attached materials such as labels that could distufb detection
and/or are not compatible with the plastic;

— avoid the use of black or very dark plasticsthat cannotbe detected and separated by opti¢al detection
gystems.

Tracgability is important in recovery-operations, in particular with reference to materialq containing,
for example, critical or hazardous substances or that were produced in contact with harmfullsubstances.

8.1.3.4 Reduce quantity of material inputs including CRMs

The quantity of primary-raw materials used in a product or part should be reduced with c¢nsideration
for applicable technolegies. An organization should consider the optimal use of materials ih the design
and dlevelopment process, e.g. by reduction of the volume and mass of the product.

Where a technology uses materials that have significant impact on the environment, alternative
techpologies:should be sought.

Making“a.product or part smaller or more lightweight can be taken into account to curtail primary raw
matdrials used in products or parts. II)

Reduced use of primary raw materials can be applied to the strategy of using fewer resources along
with the use of recycled materials.

The status of the CRM used in a product or part should be considered. CRMs tend to have unstable
supplies and risks of price fluctuation, thereby requiring a precise understanding of their application in
products and their constituent parts. The organization should find an alternative to these raw materials
and draw up a measure to reduce their consumption, if irreplaceable.

Reducing the quantity of material input can contribute to material efficiency. However, trade-offs
should be made, taking into account strategies such as reducing the quantity of material input and
product durability versus the needed performance and safety.
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Replacement of physical parts or functions by digital service (dematerialization) should be considered,
for examplel37];

(e.g. hard disc replaced by cloud storage);

digital media);

NOTE

Streaming a video or music can require high amounts of energy compared to a one

optimization: maximize material efficiency by reducing the mass or material types in the product

digitalization: sell the product electronically or virtually (e.g. video tape, CD, or DVD replaced by

-time

download. Therefore, before using digitization to accomplish material circulation strategies, a trade-off
assessment is necessary.

servitiz
of own¢

Trade-offs ¥
consideratid

environmental impacts from the initial product to elsewhere in the whole system (e.g. increa

energy cons

8135 M

The use of r
materials arf
regarded as

If recycled ny
market. Thg
internationd
of chemicals
restrictions

Although re
strategies. |
and perforn

Particular a
materials in|

NOTE Se

8.1.3.6 Ex

Maintenanc
interval and

ation: sell the utility of the product as a service, or a product service system (PSS),)in}
rship (e.g. lease of home appliances and furniture).

vith respect to environmental impacts of the complete system should be taken
n. For instance, digitalization or dematerialization can result in the“transfer o

umption in data centres).

hximize recycled content

bcycled materials should be considered when a product gr'part is made. The more rec
e integrated in a product or part, the less primary raw-materials are consumed. It shou
one of the material circulation strategies in an orgahization using an EMS.

naterials are to be used, they should be checked for'any hazardous chemicals in the targ
bre are some specific materials or substances that are restricted or banned fron
lly or nationally. Therefore, the evaluatiohprocess should consider not only the con
that are currently restricted, but also all chemicals contained to prepare for any potg

cycling is important, it should be-applied as a last resort after all other material circul
[ can be inefficient to increase recycled content if it, for example, does not meet the qy
lance requirements. A holisti¢approach is needed.

[tention should be paid to/the traceability of the various substances included in the rec
order to manage the guality of these materials for the next recycling cycles.

e 1SO 14021:20165Annex A, for the calculation of recycled content.

tend lifetime of a product by proper maintenance and servicing

h

can-consist of two actions: monitoring the condition of the product in a pre-de
changing worn-out parts. Appropriate maintenance can extend the lifetime of a prody

tead

into
[ the
Se in

ycled
Id be

reted
use
tents
ntial

htion
ality

ycled

fined
ctor

partand im

prove environmental performance during the use phase.

Durability and high quality of parts can extend the maintenance interval. For effective maintenance,
finding the key checking points should be made easy to execute. In case there are existing needs to
change worn-out parts, it could be facilitated by design for easy disassembly and reassembly.

For maintaining the functions of a product or part, safety, total maintenance time and part replacement
effort should be checked.

Information to users about maintenance is needed to prevent a shortened lifetime of the product.
This may include parts or location where maintenance is needed, intervals for maintenance, tools and
methods, and other maintenance (and operation) related issues.
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8.1.3.7 Improve the ability of a product or parts thereof to be repaired

If a product can be easily repaired, its lifetime can be extended. To improve the reparability of products,
an organization should identify vulnerable parts that are likely to need replacement during the lifetime
of the product, in order to make them available as spare parts. Parts can be vulnerable due to improper
use (e.g. glass plate of a microwave) or because they wear out before the end-of-life of the product(32l.

Easy disassembly and reassembly should be considered in the design process to improve reparability.

To enhance material circulation through product repair, the use of reused or remanufactured parts can
also be applied. Backwards compatibility of parts between old and new models should be safeguarded
to make thi ible addition the use of standard parts wi pport-the reparability of such
products.

The ¢oncept of modular design can also improve the product’s ability to be repaired, whigh facilitates
apprppriate disassembly and reassembly.

NOTH Modular design is a design approach that creates things out of independent parts with standard
interfaces. This allows designs to be upgraded and repaired, and for parts to be reused and remanufactured.

Proviiding information to users about servicing and repair can help-mprove the reparability of a
prod([ilct or parts. This information can include a process to identify-the cause of the failure (including
helpdesk contact), a repair centre contact, the purchase of spare parts and repair manuals.

8.1.3.8 Improve the ability of products or parts thereof.to be upgraded

Upgrfades can be applied to two different functions_of the product: hardware and softjware. For a
hardware upgrade, a new part is added or one or mere parts of a product are replaced by other parts
with|improved performance or functionality. Ease' of disassembly and reassembly are key to allow
for epsy upgrade, and should be taken into consideration. For a software upgrade, disagsembly and
reasgembly are less relevant.

Modular design concepts can also improve the product’s ability to be upgraded.

The Information for an upgrade will support the extension of the life of the product. This may include
functions or parts that can be upgraded, guidance on the upgrade, availability of upgrade pprts, etc.

8.1.3.9 Design products.and their constituent parts so that they can be reused

For 4 product to be reused, it should have a long lifetime or be easily maintained and/or repaired, and it
is nefessary that any\personal data can be deleted from it. For increasing the attractiveness|of a product
to bgreused, the@bility of it to be upgraded is important.

In oyder for+parts to be (easily) reused, they should have relative long-life expectancy, sufficient to
survjve muyltiple product lifetimes. Also, they should be robust enough to resist multiple disassembly
and feassembly iterations without being damaged.

This should be considered when defining the structure of a product and assembly method of a
part. Additionally, the concept of modular design can also improve the ability of products and their
constituent parts to be reused by facilitating disassembly and reassembly.

For the wide reuse of parts, compatibility of parts among different product models can be necessary. In
that case, parts of a model can be used for the repair of other models. The use of standard parts is likely
to facilitate this process.

In some cases, software compatibility is necessary to improve the reuse of parts.

8.1.3.10 Design products and their constituent parts to be refurbished or remanufactured

Different processes are necessary for product remanufacturing, such as disassembly, inspection,
reprocessing, change of parts, assembly (to a new product) and test of a product.
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Refurbishing and remanufacturing are generally facilitated by appropriate product design choices.

The complexity of the components and of the whole assembly can influence the ease of disassembly and
replacement. Modular designs are likely to facilitate (dis- and re-) assembly and should be preferred.

In addition, avoiding combining materials with significantly different strengths, as well as avoiding
constraining mechanical assemblies (such as gluing or over-moulding), often allows for more efficient
refurbishing and remanufacturing operations due to easier (dis- and re-) assembly as well as cleaning.
The degree of difficulty in locating access points or fasteners will influence positively or negatively the
ability of a product to be remanufactured.

The lifetime.and wear and capacity of parts and materialsused in the prndnr‘f will ernng]y influence its

capacity to lpe refurbished and remanufactured. Choosing “standard components/parts” also inCrgases
the chances|to find replacement parts when refurbishing or remanufacturing the product.

The availabllity of information such as design, (dis- and re-) assembly process and availdbility of §pare
parts can alpo increase the chance and efficiency of refurbishing and remanufacturing eperations.

Trade-offs due to additional process steps such as extra logistics and cleaning are also needed. A LCA
can help to assess them.

8.1.3.11 Harvesting of reusable parts from end-of-life product

For repair pr remanufacturing, harvesting of reusable parts from “énd-of-life products should be
considered.[The parts with relative long-life expectancy from end-pf:life products can be used for repair
or remanufgcturing, even though the product has a little value forreuse or remanufacturing itself.

The identification and tracking of harvested parts is impeérative to ensure traceability. Traceability
should extend to the final product or lot identifiers for souficed parts. A storage system with traceability
should be edtablished for the harvesting of reusable patts and appropriate use.

Particular attention should be paid to the traceability of the various parts harvested from end-qf-life
products in support of material circulation management.

8.1.3.12 Plan recovery of certain substances or materials

Where the fise of certain substances-er materials such as CRMs or hazardous substances is needed
in the prodiyct, an organization shoitrld make it easy to identify the presence and, where possiblg, the
approximate¢ location of these stubstances or materials in the product, e.g. to facilitate recycling.

To facilitate|the recycling process, it is important to consider the different possible recycling paths for
each of thesg substances@and, where possible, design the product to use substances and materials|that,
for example| can be recycled together or easily separated.

Easy access fo, and-easy disassembly and dismantling of, parts and materials containing such substgnces
or materialq should be considered for efficient recovery.

8.1.3.13 Plan for material recycling

To improve the recyclability of products, an organization should determine target parts or materials
which can be recovered for reuse, while other parts may be selected for recycling.

The organization should also consider that materials sometimes need to be recycled more than once
without loss of their inherent value or properties. For this, the organization should limit the number
of the types of different materials used so that enough quantity of each material is available for the
recycling operations.

For some materials, it is possible there are no recycling facilities available in certain areas. Thus, in
particular, when producing and delivering locally, organizations should take into account regional
recycling infrastructures when choosing materials for a product.
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The way materials are “attached” to each other to form a part or product can influence the extent to
which they can be recycled. For example, if they are glued or strongly welded together, recyclability
would be impaired or even impossible, which would require disposal at the end-of-life of the product.

When an organization designs a product, the easy access to and easy dismantling of target parts should
be considered in order to facilitate recycling.

Setting up a system that allows the traceability of materials used in products will support recycling.
This knowledge will facilitate the decision on, for example, the separation of materials according to
their category or type and to maintain their intrinsic quality.

8.2 [Emergency preparedness and response

Therf is no additional guidance on 8.2. The requirements in ISO 14001:2015, 8.2, sufficiently address
the needs for the scope of this document.

9 Performance evaluation
9.1 | Monitoring, measurement, analysis and evaluation

9.1.1 General

The ¢rganization should monitor, measure, analyse and evaluate its improvement of material circulation
perfgrmance in the design and development process.

Accopding to ISO 14031, two categories of indicaters (management performance indicators and
operptional performance indicators) can be uysed to monitor and measure the progress of the
envifonmental performance of the organization~Indicators can be determined differently|for each life
cycld stage.

Therg is no additional guidance on 9.1.1, The requirements in ISO 14001:2015, 9.1.1, sufficiehtly address
the needs for the scope of this documient.

9.1.2 Evaluation of compliance

The jporganization should evaluate compliance with the material circulation strategy regarding the
demgnds and expectationsof different interested parties.

9.2 | Internal audit

Therg is no additional guidance on 9.2. The requirements in ISO 14001:2015, 9.2, sufficiently address
the needs forthe scope for this document.

9.3 Mnnngpmpnf review

There is no additional guidance on 9.3. The requirements in ISO 14001:2015, 9.3, sufficiently address
the needs for the scope for this document

10 Improvement

10.1 General

The organization should determine (see 9.1, 9.2 and 9.3) opportunities for improvement of its material
circulation performance and implement necessary actions to achieve the intended outcomes of its EMS.

If necessary, the organization should consider the redesign of products and their constituent parts to
improve material circulation.
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10.2 Nonconformity and corrective action

When nonconformities are identified, the organization should:

— take corrective actions in the design and development process concerning material circulation in
order that they do not reoccur or occur elsewhere;

— use them as learning to prevent potential new nonconformities from occurring.

10.3 Continual improvement

The organiz

relation to material circulation performance.
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Relationship between the circular economy and material

circulation

TITCTTT A4 T ITT TO-OT

ks to achieve the circular economy through the circulation of materials to other value
the end-of-life. Figure A.1 describes the material circulation in a closed loop as aimear]
fular economy.

ocumantnronasacctratacgiacta tmanraua aatarial afficiaoncygin Al Lfo cucla ccnacte of
\>a2- ProposSeSsSeate geSsto-HhRproveHaterdrereeneyha e-cyerea5pec

¢

ugh a circular economy covers both biological and technical cycles, this do¢ument fod
chnical cycles.

rganization can incorporate the guidelines set out in this docdnjent into its exis
blish strategies to achieve its material efficiency objectives.

h an organization establishes its material circulation strategies, it can create a variety
b]s (e.g. creation of new markets, conversion of the existing'markets) such as the follow

Material acquisition: If the use of recycled content is ingreased, the market for seconda
an be activated. Additionally, circular supplies where the waste of one sector becomes
or another sector can be realized. In particular‘when dealing with scarce commodit
upplies are essential.

q

roduction: Creation of a business for by-products that are normally eliminated as wast
aluable resources for other sectors.

istribution: Optimization of the“use of storage resources in the logistics systems i
improve circulation of materials,-avoiding the need for large storage systems. Revers
undamental to achieve circularity of materials.

se phase: Consideratiofis)of the life extension of products are needed when designing]
llow for easy repairfupgrade or reuse (including refurbish and remanufacture). Busi
uch as the spare parts market, product service systems market, resell, rental/lease ar
he products may-be activated.

nd-of-life:{Considering the reuse of products and their constituent parts, the remanufz
euse mafket can be activated. In addition, a system considering traceability may be d
he effieient collection of recycled materials.

liove list of examples is not intended to be exhaustive.

© IS0 2020 - All rights reserved

he product.
chains even

1s to achieve

uses mostly

ing EMS to

of business

ring.

'y materials

he resource
ies, circular

e to become

s needed to
e logistics is

products to
hess models
d sharing of

iIcturing and
bveloped for

35


https://standardsiso.com/api/?name=49836d00f3788129942f841dc5a3fed9

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	3.1 Terms related to organization and leadership
	3.2 Terms related to planning
	3.3 Terms related to support and operation
	3.4 Terms related to performance evaluation and improvement
	4 Context of the organization
	4.1 Understanding the organization and its context
	4.2 Understanding the needs and expectations of interested parties
	4.3 Determining the scope of the environmental management system
	4.4 Environmental management system
	5 Leadership
	5.1 Leadership and commitment
	5.1.1 General
	5.1.2 Considerations when establishing material circulation strategy
	5.1.3 Tasks to introduce material circulation strategy within an organization
	5.2 Environmental policy
	5.3 Organizational roles, responsibilities and authorities
	6 Planning
	6.1 Actions to address risks and opportunities
	6.1.1 General
	6.1.2 Environmental aspects from the material efficiency perspective
	6.1.3 Compliance obligations
	6.1.4 Planning action
	6.2 Environmental objectives and planning to achieve them
	6.2.1 Material efficiency objectives as part of the environmental objectives
	6.2.2 Planning actions to achieve the material efficiency objectives
	7 Support
	7.1 Resources
	7.2 Competence
	7.3 Awareness
	7.4 Communication
	7.5 Documented information
	7.5.1 General
	7.5.2 Creating and updating
	7.5.3 Control of documented information
	8 Operation
	8.1 Operational planning and control
	8.1.1 General
	8.1.2 Creating material circulation solutions
	8.1.3 Design considerations for material circulation
	8.2 Emergency preparedness and response
	9 Performance evaluation
	9.1 Monitoring, measurement, analysis and evaluation
	9.1.1 General
	9.1.2 Evaluation of compliance
	9.2 Internal audit
	9.3 Management review
	10 Improvement
	10.1 General
	10.2 Nonconformity and corrective action
	10.3 Continual improvement
	Annex A (informative)  Relationship between the circular economy and material circulation
	Annex B (informative)  Examples of interested parties
	Annex C (informative)  Material flow in material circulation
	Annex D (informative)  Case study on the redesign of an existing product
	Bibliography

