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Foreword

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

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

0.1 Background

The global economy is “linear” as it is mainly based on extraction, production, use and disposal. This linear
economy leads to resource depletion, biodiversity loss, waste and harmful losses and releases, all of which
collectively are causing serious damage to the capacity of the planet to continue to provide for the needs of
future generations.[26] Moreover, several planetary boundaries have already been reached or exceeded.

There is an increased understanding that a transition towards an economy that is more circular, based on
a circular use of resources, can contribute to meeting current and future human needs (welfare, housing,
nutrition, healthcare, mobility, etc.). Transitioning towards a circular economy can also contribute to the

creation a
managed t
ecosystem

Organizati
ambitious

efficient w
or adaptat
economic g

The ISO 59
economy 4
governmer
2030 for Sy

Tdstraringof more vatue withimsociety amdimterestedparties, white raturat Tes
o be replenished and renewed and in a sustainable way, securing the quality and\i

D .

bns recognize many potential reasons to engage in a circular economy ((g:g. delivg
nd sustainable solutions; improved relationships with interested parties; more ef
hys to fulfil voluntary commitments or legal requirements; engaging in‘climate change
ion; managing resource scarcity risks, increasing resilience in the environmental,
ystems), while contributing to satisfying human needs.

P00 family of standards (see Figure 1) is designed to harmonizethe understanding of

t, industry and non-profit, in contributing to the achievément of the United Nations (U
|stainable Development[24],

IS0 59004, Circular economy — Vocabulary, principlés,and guidance for implementation

urces are
bsilience of

bring more
fective and
mitigation
social and

he circular

nd to support its implementation and measurement. It@lso considers organizatiops, such as

N) Agenda

A
” 1bo59010 IS0 59020 1SO 59040 1SO 59014 K
Circular economy — Circular economy — Circular economy — Environmental manafjement
Guidancd on the transition Measuring and Product circularity and circular economy —
of busifess models and assessing circularity data sheet Sustainability and trageability
value networks performance of the recovery of secpndary
materials — Princjples
and requiremerlts
ISO/TR 59031, Circulay’ esconomy — Performance-based approach — Analysis of case studies
ISO/TR 59032, Circular economy — Review of existing value networks
Figure 1 — ISO 59000 family of standards
0.2 Relatjonship between this ISO 59004, ISO 59010 and this document
[SO 59004,/]ISO 59010'and this document are interconnected, as shown in Figure 2, and support organizations
in implemgnting@transition towards a circular economy.
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IS0 59004 - Vocabulary,
principles and guidance

for implementation

Defines what the circular economy
is, including its vision, principles
and general guidance including
how it can be implemented and

contribute to sustainable
development

ISO 59010 - Guidance on the
transition of business models
and value networks

Provides business-oriented
guidance on how to transition
towards circular business models
and circular value networks by
setting goals, identifying circularity
aspects to be addressed and
taking actions

IS0 59020 - Measuring and
assessing circularity
performance

Provides a structured approach to
measure and assess circularity
performance and sustainability

impacts based on standard
indicators and complementary
methods

Figure 2 — Relationship between ISO 59004, ISO 59010 and this doeument

0.3 Purp¢se and the outline of this document

The purpo

se of this document is to assist organizations in the collection of\the necessary inforjnation and

the calculation to enable circular economy practices that minimize resource use and optimize the circular

flow of res

The result

purces, while contributing to sustainable development.

5 provide an integrated view of circularity and sustainable development and are intgnded to be

used to support the transition towards a circular economy. In contributing to sustainable develgpment this

document

Terms, def

apply the §
assessmen

hlso considers the UN Agenda 2030[24] and the Sustainable Development Goals (SDGs).

initions and principles are provided to help _users and other interested parties interpret and
ruidance. This document provides a platform® for the development of more detailed |circularity
[ standards that are appropriate for individual sectors.

© IS0 2024 - All rights reserved
vii


https://standardsiso.com/api/?name=b6ad0af6ac411fb24f6876abf21502e3



https://standardsiso.com/api/?name=b6ad0af6ac411fb24f6876abf21502e3

International Standard

ISO 59020:

2024(en)

Circular economy — Measuring and assessing circularity
performance

1 Scope

This document specifies requirements and gives guidance to organizations for measuring and assessing a

defined ec
assessmen
circularity|

This docun
measurem
as process
verifiable 1

The framg
interorgan

To measur]

izational and organizational to the product level.

DTTOTITIC SYSTENT to UeteT TITITE teiT Circutarity perforance at a Specitic tine: Measur
L are performed by the collection and calculation of data with the help of mandatory\aj
indicators.

nent provides a framework to guide users within organizations of all typesand sizes t
bnt and assessment process, including system boundary setting and choice) of indicat
ng and interpreting data in a consistent and reproducible manner to'generate mear|
esults.

bwork is applicable to multiple levels of an economic system, ranging fron

e and assess social, environmental and economic impaéts‘that are caused by the acf]

ement and
hd optional

hrough the
brs, as well
ingful and

regional,

ions of the

organizatipn to achieve circular goals and objectives, the doc¢ument provides a list of complementary

methods tH

2 Norm

The follow
requireme
the latest ¢

ISO 59004,
[SO 59010,

3 Term

For the py
following 3

ISO and IE
ISO On

lat can be used in addition to this document.

ative references

ng documents are referred to in the textin such a way that some or all of their content
hts of this document. For dated references, only the edition cited applies. For undated
dition of the referenced document (including any amendments) applies.

Circular economy — Vocabulary, principles and guidance for implementation

Circular economy — Guidance on the transition of business models and value networks

s and definitions

rposes of this.document, the terms and definitions given in ISO 59004, ISO 590
pply.

[ maintain terminology databases for use in standardization at the following addresse

ronstitutes
references,

|0 and the

2]

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

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

3.1 Terms related to circularity and the circular economy

3.11

circular economy
economic system that uses a systemic approach to maintain a circular flow of resources, by recovering,
retaining or adding to their value, while contributing to sustainable development

Note 1 to entry: Resources (3.3.11) can be considered concerning both stocks and flows.

Note 2 to entry: The inflow of virgin resources is kept as low as possible, and the circular flow of resources is kept as
closed as possible to minimize waste (3.3.12), losses (3.3.13) and releases (3.3.14) from the economic system.

© IS0 2024 - All rights reserved
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[SOURCE: ISO 59004:2024, 3.1.1]

3.1.2
circular
aligned with the principles for a circular economy (3.1.1)

Note 1 to entry: Objectives and goals for a circular economy can be defined with respect to the principles for a circular
economy.

[SOURCE: ISO 59004:2024, 3.1.14]

3.1.3

circularity
degree of ]ignmpnf with the prinr‘ip]pc for a circular economy ('2 ] 1)

[SOURCE: ISO 59004:2024, 3.1.15]

3.1.4
circularity aspect
element ofjan organization’s activities or solutions that interacts with the circular ecoimomy (3.1.1]

EXAMPLE Durability, recyclability, reusability, repairability, recoverability.

Note 1 to entry: Circularity aspects should be considered in relation to the pringiples, as well as the organization’s
objectives, goals and actions, for the implementation of a circular economy.

[SOURCE: ISO 59004:2024, 3.6.1]

3.2 Terms related to system, boundary and scope

3.21
system boundary
boundary representing physical, process, temporal and geographical limits of what is included gnd what is
not includgd in an assessment

[SOURCE: ISO 21931-2:2019, 3.31]

3.2.2
system in ffocus
system thdt is defined by selectedsystem boundaries (3.2.1) and is the subject of a circularity measurement
(3.3.2) and a circularity assessment.(3.3.3)

Note 1 to gntry: Four systempléVels are being used for measuring and assessing circularity performgnce (3.3.1):
regional, inferorganizationdl)yorganizational and product level.

[SOURCE: ISO 59004:2024, 3.1.23]

3.3 Terms related to measurement and assessment

3.31
circularity performance

degree to which a set of circularity aspects (3.1.4) align with the objectives and principles for a circular
economy (3.1.1)

[SOURCE: ISO 59004:2024, 3.6.3]

3.3.2

circularity measurement

process to help determine the circularity performance (3.3.1) through collection, calculation or compilation
of data or information

[SOURCE: ISO 59004:2024, 3.6.4]

© IS0 2024 - All rights reserved
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circularity assessment

evaluation

and interpretation of results and impacts from a circularity measurement (3.3.2)

Note 1 to entry: Assessment includes consideration of the sustainability aspects and can apply complementary methods

(3.3.7) such
[SOURCE: I
3.34

as life cycle assessment.

S0 59004:2024, 3.6.5]

circularity indicator
metric used to measure one or more circularity aspects (3.1.4)

Note 1 to e

ntryv:. A circularity indicator can represent a measnrable aspect or combination of aspects g
+ + t

f a resource

(3.3.11),as
[SOURCE: I

3.3.5
quantitati
measure b

Note 1 to en
Note 2 to en

3.3.6
qualitativ
measure d

Note 1 to en

3.3.7

compleme
method, aj
circularity

3.3.8

lution, process or action.

SO 59004:2024, 3.6.6]

ve indicator
hsed on numeric data that can be used for mathematical calculations and’statistical an

try: The input data can be directly measured or otherwise obtained.

try: Quantitative input data are based on a physical or economic unitof measurement.

b indicator
brived from a checklist or descriptive scale without any quantification

ntary method
pproach or standard that is used together with circularity measurement (3.3.2) to
pssessment (3.3.3)

primary data

data obtaity
data origin

[SOURCE: I

3.39
secondary

led from known direct measurement or from implicitly or explicitly defined calculatioy
ating from such direct measurement or calculations

SO 14033:2019, 3.1.5) modified — “or calculations” added.]

data

data obtained in other'ways than primary data (3.3.8)

try: Qualitative indicators can be categorized into classes that can be assigned numeric valueg.

alysis

provide a

1s based on

EXAMPLE Litérature, public or commercial databases, statistics, modelling or simulation.
[SOURCE: I5634633:20145, 316, modifted—FExample-added]

3.3.10

aggregation

process of combining data from various sources

[SOURCE: ISO/IEC 29182-2:2013, 2.4.2]

3.3.11

resource

asset from which a solution is created or implemented

Note 1 to entry: Depending on the context, reference to “resource” includes “raw material”, “feedstock”, “material” or
“component”.

© IS0 2024 - All rights reserved
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Note 2 to entry: For the purpose of this document, asset refers to physical resources such as natural resources, virgin

resources, r

ecoverable resources and recovered resources.

Note 3 to entry: Resource includes any energy type (e.g. the energy content or energy potential of materials).

Note 4 to en
[SOURCE: I

3.3.12
waste

try: Resources can be considered concerning both stocks and flows.

S0 59004:2024, 3.1.5]

resource (3.3.11) that is no longer considered to be an asset as it, at the time, provides insufficient value to

the holder
Note 1 to en

Note 2 to en
resource is

Note 3 to e
landfill min

Note 4 to entry: Some regulations require the holder to dispose of certain types oftwaste, while others 3

to waste.

Note 5 to e
liberated dy

[SOURCE: |

3.3.13
losses
unmanage

Note 1 to en

Note 2 to e
abrasion, m

[SOURCE: I

3.3.14
releases
managed €

Note 1 to en

Note 2 to e
recovered a

Note 3 to en
[SOURCE: I

3.3.15
allocation

try: The holder can choose to retain, discard or transfer the waste.

try: Value can be assigned to waste as a result of a need from another interested party;atwhi
ho longer considered waste.

htry: The assignment of value to waste as a resource is linked, in part, to the-available tech
ing).

htry: Because resources include the energy content or energy potential of materials, such e
ring a process and not recovered for another use, can be considered a waste.

SO 59004:2024, 3.3.6]

1 outflows of a resource (3.3.11) from the system in focus (3.2.2) that are not recovered
try: For the purpose of measuring circularity)performance (3.3.1), losses can be estimated.

htry: Losses can happen at any stagelof the life cycle, such as wear and tear in the use stg
croplastic).

SO 59004:2024, 3.3.7]

missions to air and discharges to water or land from the system in focus (3.2.2)
try: Releases_canbe solid, liquid or gaseous.

htry: For{he purpose of measuring circularity performance (3.3.1), releases are quantifiable
I the time'of emission or discharge.

try: Releases can happen at any stage of the life cycle (e.g. car emissions).

ich point the

nology (e.g.

issign value

hergy, when

ge (e.g. tire

but are not

S0 59004:2024, 3.3.8]

partitioning of the inflows and outflows of a process or a system between the system in focus (3.2.2) and one
or more other systems

[SOURCE: ISO 14040:2006, 3.17, modified — “of” added after “partitioning” and the system in focus and one
or more other systems” replaced “product system under study and one or more other product systems”.]

© IS0 2024 - All rights reserved
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ability

ability of data to be tracked to original and verifiable sources

Note 1 to entry: Including calculations and operations performed on the data.

Note 2 to entry: ISO 14033:2019 provides a framework both for how to achieve data traceability as well as how to audit
and verify the level to which data traceability has been achieved.

Note 3 to entry: Data can be quantitative or qualitative.

3.3.17

reused content

componen

or part that has reached the end of one use. and is nsed again with minimal or

o physical

alterations
Note 1 to en

Note 2 to e
document, 1f

3.3.18
recycled ¢
proportion

[SOURCE: I

3.3.19
recycled n
material th

[SOURCE:
incorporat

3.3.20

durability
ability of 3
repair and

Note 1 to e
cycles, distd

Note 2 to en

3.3.21
renewabl¢
energy fro

[SOURCE: ]

try: Minimal alterations include cleaning or minor adjustments or repairs.

htry: Non-minimal alteration of materials and parts can contribute to recycled-content (3.3]
ecycled content and reused content are treated as distinct and separate shares(f'total conten

ontent
, by mass, of recycled material (3.3.19) in a product

SO 14009:2020, 3.2.23]

naterial
at has been reprocessed from recovered or reclaimed@material by means of a manufactur

jon into a product” and notes to entry deleted.]

product or material to functidnjas required, under specified conditions of use, mz:
update until a limiting state prevents its functioning

htry: Durability can be expressed in units appropriate to the part or product concerned (e.
nce run). The units should-always be clearly stated.

try: Durability is infldénced by reliability, maintenance, repair and updates (e.g. in software).

k energy
m a renewable resource

50,69004:2024, 3.3.9]

.18). In this
[

Ing process

SO 14009:2020, 3.2.10, modified — “and made into a final product or into a component for

lintenance,

b, operating

4 Principles of measuring and assessing circularity

4.1 Circular economy principles

A system that is the subject of the circularity measurement and assessment is referred to as the “system in
focus”. In measuring and assessing the circularity performance of a system in focus, the circular economy
principles of ISO 59004 should be considered. These are:

— systems thinking;

value creation;

© IS0 2024 - All rights reserved
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value sharing;
resource stewardship;
resource traceability;

ecosystem resilience.
4.2 Circularity measurement and assessment principles

4.2.1 General

In addition to the general circular economy principles, the following specific measurement and assessment

principles should be applied:

ensurq relevant boundaries (see 4.2.2);

ensurgq meaningful outcomes (see 4.2.3);.

These prin
in focus, ajf

Ciples are also applicable to measuring and assessing the sustainability impacts within
d towards wider social, environmental and economic systems.

ure relevant boundaries

The spatial scales reflect clear boundaries of the@ystem in focus and its interconnection with
socio-econpmic and environmental other systems.

On the product level, the spatial scale covérs different stages across the value chain or value ne
from extrafction, processing and supply«of materials, manufacturing of parts and products, distril
maintenanice and repair to end of life}i:Such stages are typically located in different places, ref
cross-terriforial nature of value chains and value networks.

4.2.2.3 emporal scale

The time $cale chosen-éncompasses the entire life cycle of the system from creation throu
end of life and disposal.

For extended temporal scales, consideration should be given to making periodic measure

assessments at appropriate intervals to account for changes in inflow or outflow characteristics,
or values to(be ‘accounted for (e.g. new recycling or reuse technologies, changed legislation for

the system

ective and

the wider

twork (e.g.
bution, use,
lecting the

bh to final

ments and
properties
end of life

treatment, TEW ISIgtS T TEgeNeration of €COSyStemns):

4.2.3 Ensure meaningful outcome

The methods, models, procedures and data sources used in a circularity assessment should be transparent
and understandable for the interested parties involved which include, for example, the target audience,

suppliers, users and consumers. Data used in a circularity measurement and assessment should b
and as complete as possible. All resource inflows and outflows of the system in focus shall be

e traceable
quantified,

when applicable. Any data assumptions or estimates should be properly described. Where possible, the
circularity measurement and assessment should allow comparability to other similar or related systems

whether internal or external to the system in focus.

© IS0 2024 - All rights reserved
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5 Framework for measuring and assessing circularity performance

5.1 Framework introduction

The framework for measuring and assessing circularity performance consists of several interrelated stages
which can be repeated as required. The framework is illustrated in Figure 3.

Context of application
System to be measured, circular goals and actions,
system level, complementary methods

3. Circularity
assessment
and
reporting )

2. Circularity
measurement and
data acquisition

1. Boundary —®|

%
Figure 3 — Framework for measuréfi?and assessing circularity

Z)

\
An overvigw of the individual stages within a meg@tﬁment and assessment of circularity is summarized in
this clause| while more detailed guidance is des\iE ed in later clauses.

The frameWwork can receive input from a nq}}céement system and provide results back to the mpnagement
system. Thie outcome of the measurement aiid assessment process is specific to a defined moment in time or
time periodl for which the measurem nd assessment are conducted. To monitor progress ovgr time, the
organization should carry out peri assessments. To enable interpretation, transparency and yerification
of results, 1t is necessary that al&s ages are properly documented.

5.2 Context of the ap o"t)ion

The circuldr goals an Q‘Uons of the organization which are defined in ISO 59004, ISO 59010 or ISO 590141
are important ele s of the context of the application. The context of the application for meajsuring and
assessing ¢ircul provides the input for Stage 1 boundary setting (see 5.3) regarding th¢ following
questions: &

R Whlch c@fnm lovel (o g roaaoinanal intoraraganizatianal arg D nop
SySceirever—{e-5— e gioidrHteror St oia5— 0 1 P Bty PP

system in focus?

liedble for the

— Which circular goals (e.g. increasing reused content by X %, increasing recycled material derived from
outflow to Y %) are applicable to the measurement?

— Whatcircularity aspects (e.g. repairability, reusability, recoverability, durability) are of specific interest?

— Which specific social, environmental and economic issues, or SDG targets should be considered for
possible impacts?

NOTE See Annex D for examples of relationships between SDG targets and circularity indicators.

1) Under preparation. Stage at the time of publication: ISO/FDIS 59014:2024.
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— Whatisthe purpose of the application (e.g. establishing a baseline, providing input for internal monitoring,
internal comparative assertions, information for interested parties such as value chain actors, internal
communication to users, experts involved)?

5.3 Stage 1: Boundary setting

Setting the boundaries for the system to be measured and assessed is determined by the context of the
application as described in 5.2.

The bound

definiy
share |

definiy

For detaile

5.4 Stag

The circul
circularity|
calculated.
sectors, an

To achievd
indicators

When appl
A.6 should

The proces

licable, the core circularity indicators on energy, water and economics from Clauses A

ary setting stage includes activities such as:

defining the system in focus and its interactions with economic, social and environmental systems;

g which value network actors or interested parties are part of the system 1n focus §
nformation;

lg data quality requirements.

d guidance, see Clause 6.

e 2: Circularity measurement and data acquisition

arity measurement stage includes data acquisition. During:circularity measursg
indicators are specified in relation to the data and inforniation to be acquired, mej;
The indicators described in this document are generally;applicable for all system ley
 can serve as a basis to form more detailed sector-specific measurement methods whe

a balanced measurement, the measurement shall include the mandatory core
when measuring the resource inflows and outflows (see 7.3, Table 3, and Clauses A.2 a

be measured.

s of measuring circularity and datasacquisition consists of different steps with the pc

ind how to

bment, the
isured and
rels and all
nrequired.

circularity
nd A.3).

.4, A.5 and

ssibility of

iteration, 4

Circularity measurement and data acquisition (Clause 7)

H Acquire data L

Yes

Circy
asseq
and rd
(Cla

jlarity
sment
porting
se 8)

Identify
information to be
measured

Bounda
(Clay

ly setting
se 6)

Choose circularlty
indicators

Calculate and/or
aggregate

s shown in Figure 4.
é R
{ it
NG /

Figure 4 — Circularity measurement and data acquisition process steps

|

Revise selection if
data cannot be
acquired

Can data
be acquired?

Circularity is measured using indicators to address relevant circularity aspects (e.g. recyclability) of
the system in focus. A materiality approach (i.e. the identification of issues of the most importance to an
organization’s business) can be valuable to prioritize and select relevant indicators for the measurement
(see the indicators in Annexes A and B).

During the data acquisition, representative and verifiable data for the selected circularity indicators are
acquired. The circularity indicators are calculated using primary or secondary data. In cases where those
data are not available, insufficient or otherwise do not meet specified quality requirements, alternative
sources of data or different indicators should be used.

For detailed guidance, see Clause 7 and Annexes A and B.
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5.5 Stage 3: Circularity assessment and reporting

The circularity assessment and reporting stage is the evaluation of the results of the circularity
measurement. The circularity assessment should result in a comprehensive statement about the circularity
performance of the system in focus.

The measurement and assessment of impacts on social, environmental and economic aspects is part
of this assessment stage. The organization can apply complementary methods to measure and assess
such sustainability impacts. This document does not include or duplicate those methods but encourages
organizations to contribute to sustainable development and avoid unintended negative impacts when
performing circular actions.

For detailed guidance, see Clause 8.

Examples ¢f complementary methods are described in Annex C.

6 Boundary setting

6.1 System to be measured

The system in focus is a part of a wider economic system, connected to\the social and environmental
systems. The relationships between the different systems are shown jn*Figure 5, which scllematically
illustrates [the boundaries between systems with arrows illustrating interactions and resource/movement
between each system.

Environmental system

N

>~
Economic system ™
.

Social system

NOTE Adapted from{d80759004:2024, Figure 3.

Figure5 — System to be measured and its relationships with the other systems

6.2 Determining the circularity measurement and assessment goal and scope

In general, the purpose of circularity measurement and assessment is to gain insight into the circularity
performance of a specific system at a specific time. In measuring and assessing the circularity performance
of a system, a life cycle perspective should be applied. This perspective should include all stages of technical
or biological cycles over appropriate timescales that are related to that system. This can include connections
throughout its value chain.

The context of the application, as described in 5.2, provides input to define the goal and scope of the
circularity measurement and assessment by:

— defining circular goals to be measured;

© IS0 2024 - All rights reserved
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EXAMPLE 1 Increase the average lifetime of a product or component relative to the industry average by X %,
reduce the non-renewable content of the resources used by an organization to X %, increase the per cent actual
recycled material derived from outflow of the organization to X %, increase the recycling of plastic in a city to X
%, increase the amount of reused components in a product by X %.

defining the system in focus, i.e. at which system level, what functional units, what locations, what parts

of a value chain or value network, which regions, etc., are to be measured and assessed;

EXAMPLE 2

defining data quality requirements;

and assessment;

X % of all measured data for resource inflows and resource outflows (by mass) must be primary.

pre-selecting complementary methods for social, environmental and economic impact measurement

EXAMHLE 3

ISO 14044 for life cycle assessment (LCA), ISO 26000 for social responsibility.

defining the interested parties involved (e.g. the users or practitioners carrying out or

measurement and assessment), the target audience (e.g. to whom the results of the-dassessm
commuinicated, internal and/or external), other interested parties (e.g. related.to acquirir
and agsessing the impacts) and organizations outside the system in focus that can be imy

comp
definirn

definiy
netwo

Due to the
be revised
or because
appropriat

6.3 Defi

ies within the value chain);
1g whether the results are to be used for internal monitoring or xternal communicati

1g the boundaries of the system in focus with the widere¢onomic system (e.g. valy
k) and social and environmental systems.

iterative nature of the circularity measurement andiassessment process, the goal ang
and updated due to unforeseen limitations (e.g. tiine needed), constraints (e.g. data
of new or additional information. Such modifications, together with their justification
ely documented or communicated to the releyant interested parties.

ning all resource inflows and outflows of the system in focus

Circular flows can be internal to the system in focus (e.g. an organization recovers prj

remanufac
of recycled
external to

turing which were leased to the-eustomer) or external to the system in focus (e.g. th
materials from third partiés). Figure 6 illustrates circular and non-circular flows
the system in focus.

using the
ent will be
g the data
acted (e.g.

p1;

le chain or

scope can
shortages)
, should be

oducts for
e purchase
internal or
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Environmental system: Source and sink of resources

Social system: Allocation and use of resources by organizations and society

Wider economic system

Circular
resource
inflows

Circular
resource
outflows

System in focus:
Subsystem of the economic system
subject to measurement and assessment

Features:
system level: regional, interorganizational,

A 4

Resource
outflows
not recovered

Primary
resource
inflows

(extractiy

organization, product/solution
structure: subsystems, sub-regions, functional units,

processes, locations, value network, interested parties
action(s): design, reduce, repair, refurbish,

The follow
Virgin

Resoui
consid
in the Y

pri

Wy

>

Resource outflows
not recovered

W
v

Resource flows recovered within the system in focus

o

e

Figure 6 — System in focus and its boundaries

ng explanations are applicable to Figure 6:

resource inflows can be renewable or non-renewable.

ered non-circular when leaving the systemdinfocus. Itis possible that the resources can b¢
vider economic system (e.g. in other systéms with other technologies). These resourceg

pducts or resources not recovered;

iste (e.g. when considered by, the system in focus to have insufficient value);

eases (e.g. emissions to air,discharges to water and land);

ses.

ir resources in theywider economic system can flow to and from the system in focus.
‘ces recovered within the system in focus and used again are circular.

aries and‘relationships between the environmental system, the social system and th
uld be"specified:

ce outflows not recovered by the system infocus can be recoverable or non-recoverable but are

e recovered
can be:

P economic

vironmental system represents the hinqphprp and the source and sink of resonrces Ap

blying a life

cycle perspective, the organization should measure the acquisition of resources from the environmental
system needed for the operation of the system in focus, such as forestry and mineral resources, as well
as releases from the system in focus to the environment, such as emissions to air and discharges to
water and land. The environment can also be impacted by losses as uncontrolled outflow of resources
that are not recovered within the system in focus. Examples include microplastics from wear and tear,
rotting of food during storage or transportation, or mismanaged urban littering.

— re

— lof
— Circuls
— Resoul
The bound
system shd
a) Thee
b)

The social system represents health, quality of life of humans and the prosperity of their societies. The

organization should consider the interaction of the system in focus with the social system. The health
and quality of life of consumers and citizens can be impacted by circular outflows and non-circular
outflows.
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EXAMPLE1  Ending the dumping of used clothes in landfills near local communities can positively influence
the quality of life of those communities.

EXAMPLE 2 The health and safety of workers can be impacted by creating products that can safely be
dismantled and release no hazardous substances when being recycled.

The economic system supplies the system in focus, for example, with virgin resources acquired from
the environmental system. The economic system can also supply the system in focus with renewable
or non-renewable resources coming from other systems. The economic system receives circular and
non-circular resources from the system in focus. It is also possible that resources not recovered by the
system in focus can be recovered and turned into useful resources again by the wider economic system.
Socio-economic aspects can be influenced by the actions of the system in focus, such as new jobs for

repair,

To measur

reduce, refurbish, remanufacture, recycle, industrial or regional symbiosis), it is necessaryto’d
system in focus with sufficient detail to trace changes in resource flows and related increases anc

in stocks.

A materiall
resource o
within pro
such thatr
outflow sh
data can bg

The systemh boundary can encompass multiple life cycles.

6.4 Temporal boundary setting

6.4.1 Ge

The system in focus and its inflows and outflows"are measured at a specific moment in time. The

acquired fq

6.4.2 Te

The tempo

final end dof life, i.e. through all.use’cycles. This approach avoids so-called “greenwashing”. Hoy

long tempq

value chain can be needed.

EXAMPLE 1
boundaries
provide infd

EXAMPLE 2
organizatio

refurbishing, reverse logistics, recycling or circular design.

e the circularity performance of a system that is influenced by actions (such as ciriey

flow analysis (MFA) or resource flow analysis (RFA) approach canbe’helpful in ¢
Ir material flows of a system in focus between processes, and stocks, 6f resources o
Cesses in a balanced way. The boundaries should be set to allow a resgurce balance to |
psource inflow is equal to resource outflow. The 100 % formulaé:on resource inflow ar
buld be applied, as explained in Annex A. This demands consideration of what data are n

neral

r the inflows and outflows of the systém in focus should represent a life cycle perspec
mporal boundaries
ral boundaries should be'chosen to account for resources from their extraction throy

ral boundaries canbe’a challenge because information from several organizations i

For a company that manufactures plastic from fossil fuels and sells plastic to other usel
are chosen'\that require all manufacturers, users, recyclers and end-of-life management c
rmation.

lar design,
bscribe the
decreases

uantifying
- materials
e achieved
d resource
reded, how

sourced, the nature and origin of the data, and a clear selection of temporal and spatiall scales.

data to be
tive.

gh to their
vever, very
n an entire

s, temporal
mpanies to

h Considers the extraction and processing of silicon dioxide raw materials through to wafers.

Computer chip manufacturers map “buy-in” processed silicon wafers for processiTg, but the

There can also be challenges if the life of solutions is very long such as in construction. Because of these
challenges and the constraints and uncertainty of data, the organization can choose to shorten the temporal
boundaries. Shorter timescales that do not consider an entire life cycle should be documented in the
assessment report. The temporal boundaries are also relevant when assessing the sustainability impacts.

6.4.3 Measurement periods

The organization carrying out a circularity measurement and assessment should consider the time
period over which data are measured or collected. To carry out an accurate resource flow means that the
organization should choose an appropriate timescale for each relevant inflow and outflow of the system
in focus. Resource flows can have seasonal and other fluctuations and some resources (e.g. petroleum
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products) can be sourced when prices are low. If possible, data should be collected over the same period or
normalized where this is not possible.

644 Pe

riodic monitoring

The organization can decide to do a periodic measurement of the circularity performance of the system in
focus and to assess its impacts to monitor progress.

EXAMPLE
six months.

The organization measures the effects of introducing a renewable material into a process stream every

For this, the system in focus and its inflows and outflows are measured at specific moments in time, but can
represent a particular time period, representing a time-resolved series of “snapshots”.

6.5 Syst

6.5.1 Re|

The region|
cities, and
to planeta
regional le
or local my

EXAMPLE
data fromr

NOTE y,
affect an o
recovered r
issues that

6.5.2 Int

This level
aspects of
network o

EXAMPLE
in the mand

applying ing

NOTE |
circularity-

6.5.3 Or]

An individ

pm perspective at different levels

wional level

al level includes geographical areas such as countries, regions (e.g. withinand between
districts within cities and local communities. It can also be continerital or global and
'y dimensions including the atmosphere and the Earth’s orbit. Measuring and asses
Vel can require interacting with various organizations (e.g. agencies) within a city, distj
nicipalities.

The circularity performance of an aggregated system level, such as a country, is based on s

bpresentative cities, counties and states.

A region can combine several sub-regions, nations or states with distinct jurisdictions and regy
ganization’s circularity aspects, such as different itcéntives for take-back schemes or for h
esources. Similarly, an organization’s actions meritattention at an appropriate geospatial scal
rary within and across regions, such as air qualify or water scarcity.

erorganizational level

describes how groups of orgamizations cooperatively use resources to implement
solutions, products or projects. These groups can be within one specific sector, a sp¢
can be intersectoral in nature.

At an industrial parkj.@ community of different manufacturing and service companies
gement of resource flows to enhance the circularity performance of the group of organizat
ustrial symbiosis).

"elated jurisdictions and resource resilience.

ganizational level

countries),
can extend
sing at the
'ict, county

atistics and

lations that
andling not
b to address

circularity
bcific value

collaborate
ions (e.g. in

[nterorganizational systems can encompass several different regions or nations with individudlly different

tice, it can

haborganization can own and govern multiple organizations or subsidiaries. In prag

form its own value network, with multiple interorganizational levels (see 6.5.2). One or more subsidiaries
can co-execute a circular project such as a large infrastructure development and building works. The system
in focus can encompass multiple functional units and locations.

6.5.4 Productlevel

Measuring and assessing at the product level usually implies interaction with the organizational level
(see 6.5.3) and interorganizational level (see 6.5.2), including interested parties within the value chain or

network.

EXAMPLE 1

Ifthe system in focus is “mobile phone X”, this can require a boundary setting at the interorganizational
level (e.g. the mobile phone manufacturer who wants to refurbish the phone, together with component suppliers and
distributors and collectors).
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The user that is performing the circularity measurement should obtain data, either directly or indirectly,
from the value network.

EXAMPLE 2  If an organization is manufacturing a product from raw materials, even if as a purchaser, setting
boundary conditions that include raw material extraction can be needed.

If the organization is assembling a product from pre-prepared components, due to their complexity, the
circularity of the individual components can be more relevant. Unless the circularity data for the components
are from a verifiable and trusted source (e.g. they arise from third parties outside the system in focus), the
components should be assumed to be linear in nature.

If a product is returned to the manufacturer for remanufacture or parts reuse, then the end-of-life resource
flows and percentage of reused parts can be reliably measured since the circular flows are internal to the
system in feets:

When datalexchange of product circularity data through the value chain is required, International Standards
such as 1SQ 590402) and IEC 82474-13) should be applied.

In ISO 590P4, a product level is not defined or used but instead is considered as part l6f an organizational
level or intprorganizational level.

NOTE A solution is also applicable to this level.

7 Circularity measurement and data acquisition

7.1 Circplarity measurement taxonomy

This document provides a taxonomy of circularity indicat@y categories and indicators to m¢asure and
assess the|circularity performance of a system in focus. The taxonomy is founded on the objectives listed
in the 1SO 59004:2024, 3.1.1, definition of a circular ecottomy to maintain a circular flow of redources, i.e.
retain, recpver and add value to those resources. Thetaxonomy provides a structure to measure(the flow of
resources and the degree to which circular goals and actions of the organization contribute to the|circularity
performanice of the system in focus at a specifie moment in time.

Figure 7 illustrates the taxonomy (in the (centre), its connections to the circular goals and actjons of the
organizatign (on the left), and measuring,and assessing the sustainability impacts of those actions (oh the right).

2) Under preparation. Stage at the time of publication: ISO/DIS 59040:2023.
3) Under preparation. Stage at the time of publication: IEC/DIS 82474-1:2023.
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Increase repair of a product by X %
Increase plastic recycling in a city by X %
Increase renewable content of inflow into

Circularity aspects, for example:

Reduce, refuse, redesign, reuse,

repurpose, remanu(acture recycle,

ISO 59020:2024(en)

Circularity measurement taxonomy

ircular goals, for example: Resource flow measurements Social impact and val

Resource inflows and outflows crossing (e.g. human rights, health a
boundaries of the system in focus
(including releases and losses)
an organization by X %
Increase reuse of steel in

a value network by X %

Circularity indicator categories
resource inflows, resource outflows,
energy, water, economic
Circularity indicators
e.g. average reused content of an inflow,

% actual recycled material derived from outflow

{

Formulae, calculations, aggregation

Environmental impact an
(e.g, carbon footprint,

—>

Durability, recyclability, ecosystems, biodiversity)

reusability, repairability

Actions, for example:

repair/maintain, refurbish,

safety of labour, consumers and
citizens, social value, well-being)

hazardous substances, pollution of

Economic impact and value
(e.g. creation or reduction of jobs,

market prices, law, regulations, inve

and tax systems, life cycle costing)
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(e.g. other International Sta
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$

ISO 59004 circular economy principles (e.g. systems thinking, resource traceability, ecosystem resilience)
and circular objectives (maintain a circular flow of resources by retaining, recovering and adding to their value

The three |

a) The ta

to the

Figure 7 — Circularity measurement taxonomy and’interactions

poxes in Figure 7 are further explained as follows, starting with the taxonomy itself:

xonomy on circularity indicator categories and indicators (centre box): This provide

in focys, the inflows and outflows of resources ar'et measured with the help of selected

indicaf
formul
on cald

Action
input f]
circulg
circuld

b)

Measu
assess
The p
and af
Compl
those 1
that ojf

ors. How to choose the indicators is deseribed in 7.3. More detailed guidance,
ae and examples are included in Annexes A and B. Resource flows can influence stock
ulations and data aggregation is praoyided in Annexes A, B and G.

s of the organization, e.g. circuldr,goals, actions and circularity aspects (left box): Th
pr the circularity measurement and assessment, based on circularity aspects of the org
r goals and actions, that aré‘related to the system in focus. ISO 59010 and ISO 59
r goals, actions and aspects'that require relevant indicators to be selected from the ta

ring and assessing-sustainability impacts (right box): This represents the measur
ment of sustainability impacts that result from the circular goals and actions of the or
psitive or adverse’ effects on social, environmental and economic issues should be
sessed in thé-System in focus and the wider economic, social and environmentg
ementary-methods including existing International Standards can help to measure
mpacts'(see Clause 8). This document does not include or duplicate those methods b
ganiZations apply selected complementary methods (see Annex C for examples).

The circuld

r economy objectives and principles of ISO 59004, together with the principles of mea

choice and use of circularity indicators. In measuring the circularity performance (

b structure
f a system
circularity
conditions,
5. Guidance

is provides
anization’s
014 define
Konomy.

ement and
panization.
measured
|1 systems.
and assess
it suggests

suring and

assessing circularity in Clause 4, are the fundamental basis for application of the circularity measurement

taxonomy,

as indicated in the bottom bars of Figure 7.

Tables 1 and 2 provide examples of a circularity measurement at an organizational level, whereby different

objectives,

actions, indicator categories and indicators are listed.
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Table 1 — Example 1 of circularity measurement at an organizational level

Value recovery

an inflow (X) (see A.2.3)

Circular economy Indicator category
measurement Resource inflow Energy Water
Objective: Average recycled content of |Average per cent of Ratio (on-site or internal)

energy consumed that
is renewable energy
(see A.4.2)

water reuse or recirculation
(see A.5.4)

Retaining resource

inflow (X) (see A.2.2)

A.6.3)

Actions Circular procurement Use of renewable energy Reuse
Table 2 — Example 2 of circularity measurement at an organizational level
Circulan economy Tmdicator Catlegory
measyrement Resource inflow Economic Resource outflow
Objective: Average reused content of an |Resource intensity index (see | Per cent actual reysed prod-

ucts and.componepts derived

value fromcoutflow (X) (see A.3.3)
Actions Reuse Reduce Désign for circularity
7.2 Intrpduction to circularity indicators

A circularity indicator represents a quantitative or qualitative measute of a circularity aspect.

Indicators

can be usedl at any life cycle phase of a solution. This includes, for example, during simulation to t¢st circular

designs or

An indicat

in rel

r is defined by the following:

during production, use, remanufacturing, repurposing.and recovering.

Circularity aspect: an element of an organization’s activities or solutions that interacts with the circular

econor:[w.
System level: level varying from regional, interorganizational and organizational to product

evel.

Measurement unit: for quantitative indicators, the unit of the indicator, such as an amount of mass
ion to a system reference unitf{such as “tonne per 50 years” or “kg per product life
qualitative indicators, a clear description of the quality it represents is needed.

cycle”. For

Data requirements: requirements.for the data needed to measure and calculate attributes of the system

in focys should be specified, sueh as “acquire primary data for resource inflow” or “use secorjdary data”

of a spgcific publicly available database to represent recycled content of resources.

as “add all acquired’ data into a total sum”,

» o«

of expérts to interpret the acquired data into a qualitative statement”.

Well-defing¢d and consistent assessment methods for circularity indicators are needed to ensure

Calculation or aggregation that is needed to convert the acquired data into a form or numeric value, such
calculate the average of all acquired data” or “proyide a panel

consistent

calculation and interpretation of the results. Existing standards, norms or regulations provid(fng a clear
definition andprocedure on how to measure data and calculate or evaluate the circularity indicatgr are used.

7.3 Choice of indicators for circularity measurement

7.3.1 Core circularity indicators

A minimum set of quantitative core circularity indicators that should be considered for circularity
measurement and assessment is provided in Annex A.

Table 3 lists the name and a brief description of each core circularity indicator along with a reference to
the subclause in Annex A that provides additional specifications or recommendations for measurement
and calculation formulae. These core circularity indicators are in active use as part of circularity indicator
systems and are recognized as providing an effective and practical measure of circularity performance.
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The resource inflows and resource outflows of the system in focus shall be quantified and fully balanced
with the use of the mandatory indicators in Clauses A.2 and A.3, taking changes in stocks into account. If a
core circularity indicator is not applicable, the organization should explain why and can count the indicator
value as zero.

The circularity indicators are organized into categories such that material, water and energy are treated
separately. This separation is because water and energy both have unique aspects that should be measured
to determine the circularity performance. The reference to “material” includes all physical resources
except those that are explicitly addressed in other circularity indicator categories. “Material” includes
manufactured products given that they are composed of materials.

The core circularity indicators can be supplemented by additional circularity indicators to meet the goal and
scope of the circularity measurement and assessment. A materiality approach can be valuable to prioritize

and select felevant indicators for the measurement. Annex B provides examples of additional indjcators.
Table 3 — Core circularity indicators
Indicator Mandatory/ Circularity indicator Summary description Adgdlitional
category optional (see Annex A for technical infgrmation
specifications)
Mandatory A.2.2 Average reused Fraction of input material Tesources |Retainjing
content of an inflow (X) that are reused components and resourjce
products value
Mandatory A.2.3 Average recycled Fraction of inptut material resources |Add
Resource . . .
Inflows content of an inflow (X) thatis recycled'material resourice
value
Mandatory A.2.4 Average renewable Fraction‘of material resources Add
content of an inflow (X) inflow-(X) that is sustainably pro- resourice
duced renewable material value
Optional A.3.2 Average lifetime of Indicator of time that an output Retainfing
product or material relative |resource (e.g. product) will remain |resourfce
to industry average in use compared to an industry aver- |value
age for the resource
Mandatory A.3.3 Per cent actunal reused |Fraction of outflow that is reused Retainjing
products and components resour|ce
derived from.outflow (X) value
Resource - ;
outflows Mandatory A.3.4 Per_cent actual Fraction of outflow that becomes Recovéring
recycled material recycled material resourice
derived from outflow (X) value
Mandatory AZ3.5 Per cent actual Fraction of outflow content that is Recovérs re-
recirculation of recirculated at end of life for safe source
outflow in the return to the biosphere and meets |value
biological cycle the qualifying conditions for recir-
culation
Optional A.4.2 Average per cent of Fraction of net consumed energy Recovgring
E energy consumed that is that qualifies as renewable energy, |resource
nergy renewable energy falzing intoaccount both energy value
inflows and energy outflows
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Table 3 (continued)

Indicator Mandatory/ Circularity indicator Summary description Additional
category optional (see Annex A for technical information
specifications)

Optional A.5.2 Per cent water Per cent of annual water demand Maintains a
withdrawal from that is derived from circular sources |circular flow of
inflow circular sources resources

Optional A.5.3 Per cent water Per cent (by volume) of total water |Maintains a
discharged in withdrawn that is discharged in ac- |circular flow of

Water . . . . o
accordance with cordance with circularity principles |resources
quality requirements

Optional A.5.4 Ratio (on-site or Reuse cycles of on-site water Maintains a
internal) water reuse or circuldr flow of
recirculation resources

Optional A.6.2 Material productivity |Ratio of revenue generated by total .'|Indicates

mass of all linear resource inflows\) [resourfce
. reductfion
Economic - - - — - -
Optional A.6.3 Resource intensity Quantitative measure of econgmic  |Indicates
index growth versus total resotirce use resourjce
reductiion
EXAMPLE Durability of a car.
The durabiljty of a car can be defined as the number of kilometres after which the car body must be dismgntled. Some

repair and
about the li

The terms “
that for any
contentis 3

The reused
use and imp

The recycle
clarified to

The primar

Eaintenance operations can occur during the use stage. As.the product is offered on the ma

iting events must be specified by the supplier.

» o« » o«

primary content”, “reused content”,
product the sum is 100 %. If the recycled content is, 50 % and the reused content is 20 %, then
D %.

content of a car consists in the total mass ofrspare parts from other cars which have been dism
lemented into the car under study.

1 content is the total mass of recycled material (e.g. recycled metals and recycled plastics) with
wvhich extent process scrap can be defined as recycled material.

b content is the total mass ofthe'car minus the reused content and the recycled content.

7.3.2 Additional indicators to)support flow measurements

The core {
addressed

a) Identif

ircularity indicators can be supplemented by the additional indicators or recomy
in Annex B. However, other indicators can still be needed such as the following:

ying and creating flow measurement indicators to reflect the changes of shifting fra

sales, flor example:

1) al

istof resources needed to convert a product into a product-service-system;

rket, details

recycled content®and “renewable content” must be definjed in a way

the primary

antled after

in a car. Itis

nendations

m product

2) alist of resources needed to maintain the product service function.

b)

handled (e.g. due to cooperative material minimization), for example:

Identifying and creating flow measurement indicators to reflect reductions in material purchased and

1) a list of materials regularly procured and handled; to cooperative supply-chain material
minimization;

2) alistof resources needed for the collective production and handling of materials.
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7.3.3 Indicators to enable sustainability impact measurement and assessment

Different complementary methods can assist in measuring and assessing how circular goals and actions will
impact social, environmental and economic aspects within and from the system in focus. The complementary
methods can provide accepted indicators to measure and assess those sustainability impacts (e.g. adverse
or beneficial). Guidance on applying complementary methods is described in Clause 8. Examples of
complementary methods are included in Annex C.

7.4 Indicators and value

It is valuable to explore calculations of circularity indicators that contribute to retaining, recovering
and adding resource value. It should be noted that the terms “adding”, “contributing”, “retaining” and
“recovering”

» oo«
)

canresultinnegative values ie valueislost
) y

Within thd
considerat
a product |
environme

es careful
esource or
ct social or

e circular economy, value can be complex and difficult to measure, and réquij
on. This complexity arises because value represents not only the economic valte of a 1
ut also its environmental and societal value. Very often economic value does\not refle
ntal impacts which can be associated with costs arising outside the systerin focus.

EXAMPLE 1
and recycliy

The price of a plastic beverage bottle does not usually include costs due-to eollection, sorti
g of discarded bottles and environmental pollution.

Ing, washing

EXAMPLE 2
economic re
avoiding to
local employ

sales drive
b decreases,
1 value (e.g.

TV repair does not always represent an economic advantage for the manufacturer (wherg
turn) but is likely to represent significant environmental value (elg. resource efficiency, wast
Kic releases from landfill), economic value to the user (e.g. avoiding new purchase) and socig
yment).

Circularity|indicators can measure the degree to which circularity aspects of a product, process o
(e.g. in an ¢rganization, value chain or region) are aligned with the objectives and principles of 4
economy. (ritical to providing a meaningful assessment of-resource value is the measurement

flows withjin the system in focus, and its inflow and oytflow with the wider economic system. ]
used to estimate accurate economic value as well as*provide input for environmental and so

assessment.

I operation
he circular
bf resource
'his can be
Cial impact

EXAMPLE 3]  Value calculation.

If a compan
emissions, d

 is using materials with well-defined environmental values (e.g. embodied carbon, greenhoug
ther releases), circular actions.that reduce resource use can be used to calculate environment]

e gas (GHG)
al value.

If 50 % of

(v-plastic) al
emissions i

ecycled material (r-plastic)is used (as estimated using A.2.3) and the GHG emissions of v

[nd r-plastic are established at 2,20 CO,e kg and 0,90 CO,e kg per kg of the plastic, then the am|

1,55 kg per kg of plastic. The calculation is: 2,2 kg CO5e (x 50 %) + 0,9 kg CO,e (x 50 %) =1

rgin plastic
ount of GHG
1 kg COje +

0,45 kg CO,e = 1,55 kg CO,e.

The economic value of¢tton of CO,e emissions reduced can, for example, be calculated based on the
international carboneémission trading system.

NOTE 0,e indicates the CO, equivalent of total GHG emissions, i.e. includes gases other than CO, such as CH,
normalized|by-its greenhouse warming potential.

Annex A provides additional calculation examples for core circularity indicators. Guidance and examples of
assessing social, environmental and economic value are given in Clause 8.

7.5 Aggregation of circularity indicators

Complex systems can necessitate an aggregation of data from multiple systems or subsystems. Complex
products or product portfolios often require data from various constituent components. Measurement
can require data aggregation from external sources as well as internal sources. Aggregation can also be
needed for higher system levels. The organization should ensure reliable aggregation in terms of the system
boundaries, the indicators used, the source of data, the estimations and assumptions made.

See Annex G for additional information.
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7.6 Data acquisition

7.6.1 Data acquisition steps

7.6.1.1 General

To acquire the data needed for the circularity measurement, the data acquisition steps A to E, as illustrated

in Figure 8

and explained in 7.6.1.2 to 7.6.1.6, can be applied.

This flow chart is general to any data acquisition process. Whether measurements arise within the
organization or external interested parties, the fundamentals of data traceability and verifiability apply.
Be aware that challenges in acquiring the data can lead to adjustment of the selected indicators, boundary

setting, an

Circy
indi

seld
(Claus

7.6.1.2 §

To enable 4
that the sy
practically|

This divisi
process fl
resources

7.6.1.3 §

After systq
to the effo
and wheth
in order td

1 1 A
L sUdl dllU SCUPC.

/ Data acquisition steps (Clause 7)
e

)

E. Check whether
information is
complete and

A. Break down the
system in focus
into subsystems,

C. Acquire data
from data sources

ilarity f““ftm"s N nd 1nfgtii:g:r€ is Calcul

I elements alculaf

ators — sufficient for the el

cted intended e
’ . D. Normalize data applic4tion; goal (Annex

fs6& 7) and apply rules/

cut-off values

B. Specify low-level arld'scope

data to acquire

Figure 8 — Data acquisition process

tep A: Break down the system in focus

systematic data acquisition, and to.ptrovide transparency to the acquired data, itis rec
stem in focus is subdivided into_ its elementary components for which data acquisit
executed, such as the identification of data sources for general inflows and outflows.

pn of the system in focusrinto sub-processes can take the form of a graphic diagrani
w chart, that specifies~all operations, processes and relevant actors and their e
examples are provided in Annex H).

tep B: Specifylow-level data requirements

m breakdown and identification of general data sources, data are further specified w
'ts needed and the degree to which it is feasible to acquire primary, specific or foregy
er spécific data acquisition approaches are needed or whether compromises need f

ion of
tors
A, B)

bmmended
ion can be

, such as a
kchange of

th regards
ound data,
o be made
ata can be

reach a complete set of data. The organization should decide and justify which d

secondary,

generic and background data.

This will often need data from external interested parties such as suppliers, business partners and resellers.
These data should be clearly identified and mutually understood so that all parties involved are prepared to
acquire and share the data.
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7.6.1.4 Step C: Acquire data from data sources

For data that cannot be acquired with reasonable efforts, the consequences of missing data should be
assessed. If the consequences are severe or the data are critical, the organization should consider the

following t

0 mitigate missing data:

data from theory or existing information;

are provided in Annex F);

alternative acquisition approaches, such as modelling which provides techniques to derive the necessary

alternative ways to measure the indicator, e.g. by resource balance rather than direct measurement;

use of background data, e.g. generic data for the sector or data adapted from another country (examples

choosi

This non-d
outside thd

7.6.1.5 S

hg alternative indicators to avoid the need for specific and unavailable data.

isclosure of data usually pertains to components and flows of the wider economic'syst
system in focus and can be owned and produced by external interested parties (e.g. s

tep D: Normalize data and apply rules and cut-off values

bm that are
uppliers).

Data acquired should be balanced and normalized to the common denominator for the system in focus,

such as “pe
should be ¢

7.6.1.6 §

Checking ¥

acquired d
all dat

alldat
per ind

all just
reflect]

7.6.2 Ge|
Acquired d

the daf
of the

the lev

berep
circulg

r provided function”, “per product lifetime” or “per yearly production”. All these trans
locumented.
tep E: Check whether information is complete

vhether the information is complete includes, but_is not limited to, checking wheth
hta item and each selected indicator:

h requirements presented under 7.6.2 are met;

h necessary to provide a truthful quantification of the total circularity aspect per unit of
licator and per the balanced quantifigation of the whole system in focus;

ifications, assumptions are upddted and documented, are made available together wit
both the details and the total quantified result.

neral requirements of(acquired data
ata should meet thefollowing requirements:

a quality requitements established during the goal and scope, to meet the needs of the
result;

el of detailand specification implied by each individual selected circularity indicator;

"eséntative, statistically, spatially and temporally consistent with the requirements of t

formations

br for each

calculation

h data, and

hpplication

he selected

rity indicators, the economic system and the system in focus;

strive towards being specific data based on primary data;

generic data should be conservatively applied and not overstate the circularity);

be categorized as foreground or background, primary or secondary, specific or generic (secondary and

be acquired and supplied with sufficient documentation to enable verification of how well the data

represent the above criteria, the reliability of its data source, any known data gaps, and other information

of sign

ificance to the interpretation of the data;

be supplied with justification with regards to how well the above criteria are met.
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When the quality and reliability of the alternative data cannot be confirmed, they should be applied in a way
that does not overstate the circularity performance and should only be used for internal decision-making.

EXAMPLE Data acquisition for an organization.

A beverage glass bottle manufacturing company wants to measure the circularity of its business operations. The
boundary for the system in focus is set around the core operational activities, including both the activities within the
boundary of the company organization as well as those outside. Activities inside the company organization include,
for example, design, purchasing, manufacturing, sales, distribution and cleaning of bottles returning from the bottle
take-back operation. Core operational activities outside the company boundary are, for example, logistics, the bottle
take-back system, glass recycling, wastewater treatment and solid waste management. The bottles are manufactured

in 15 plants

a)
from
cleani

b)

possibi
logistid
for cird
produc
averagy(

Data ag
considg
footpri
used in
and wa

7.7 Docy

Figure 9 s\
data qualit

Data ag
is acqu

across 3 continents. Data are acquired from three sources:

is acquired from delivery orders. Temporal boundary is based on an average lifetime fof abot
bd through the take-back or recycling system. The average lifetime is based on company intern

quisition outside the organization: Data to calculate the share of glass that is based on virgin 1
ired from suppliers. The different production sites and the bottle markets’have differe
lities and solutions for take-back systems, recycling, wastewater treatment; solid waste nj
s and energy production. If the result of the measurement and assessmeritis‘intended for taki
ular performance improvements, it can therefore be necessary to aegquire locally specific da
tion site and each market where the products are sold, transported,Waste managed, taken b{
e lifetime of a bottle before it is returned through take back or recycling also depends on local

quisition for complementary methods: If the result of the measurement and assessment is also
r climate change or resource consumption aspects, data can,also be acquired to calculate carbg
nts. Data needed include, for example, emissions for transport (e.g. both outbound and inboy
glass bottle production, energy use for recycling ofbottles and cleaning, as well as water c
stewater treatment processes.

imentation

mmarizes the information items thatshould be documented to enable an end user to e
y of the result of a measurementorassessment of circularity.

[ Documentation ]

A 4 A 4 A 4 A 4

=
Context of applicatioh
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goals and actions,
reseuree flows,
indicator needs

~
Administration
information
commissioner,
ownership, copyright

Data sources
primary data,
secondary data, data
quality requirements,
references, data
processing

Modelling choices
allocation methods,
indicator systems,
value choices

N A

Data acquisition within the organizational boundaries: Data for production volumes of bottles are determined
Tmmm

o of take-back bottles as cleaning results in breakages. Data for the amount of procuredglas
making
returng

cs after the
s for bottle-
tle afteritis
nl statistics.

Aw material
ht technical
anagement,
hg decisions
ta per each
hck, etc. The
differences.
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n and water
nd), energy
pnsumption
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Figure 9 — Documentation to assess the quality

To enable and facilitate interpretation of the circularity performance and its accuracy, the documentation

should incl

a) Theco

ude, but is not limited to, the following:

ntext and application and system in focus:

1) the system level for the measurement and assessment;

2) the system in focus including nested subsystems, processes, functional units, locations, etc.;

3) the boundaries of the system in focus including spatial and temporal boundaries;
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4) the circular goals and actions and related circularity aspects to be measured;

5) thetypes, properties, amounts and other significant qualifications or quantifications of resource flows;

6) the economic, social or environmental forces that can influence the circularity performance.

b) Data sources:

1) references for the sources of data;

2) description of how data have been acquired (typically measurement, statistically aggregated
measurement data, mathematical modelling based on statistical data, mathematical model based

design data, or combinations thereof);

on

3) mq
4) sit
5) de
6) in

c¢) Model
1) all
an

2) sy

3) re
d) Admin
1) re
sy

2) oW

ptadata to distinguish between “verified” and “not verified” or “validated” and “not vali
uational influences of the data used in the analysis (such as territorial, seasonaland s¢
scription of how data have been processed;

formed data quality statements made by the practitioner.

ing choices:

ocation methods used to separate the system in focus from the)wider system, cut-off
y other choices relevant to setting system boundaries;

stem of indicators used to quantify the measurement and assessment;
evant interfaces with social, environmental or economic systems.
istrative information:

evant facts about the reasons and decision to carry out a measurement and assessf
stem in focus;

nership of data;

3) dalte of publication;

4) co

8 Circu

8.1 Asse

In conduct

a) the cir]

pyright.

larity assessmeént and reporting

ssing circularity criteria
ng the assessment, the organization is required to review the application of:

cular, economy principles in SO 59004;

ated” data;

ctoral);

limits and

nent of the

b) the principles of measuring and assessing circularity in Clause 4;

c) the core circularity indicators of Clause 7, Table 3 and guidance from Annex A.

Circularity assessment involves the evaluation and interpretation of results from circularity measurements
to determine the circularity performance of the system in focus. The circularity performance is the degree
to which a set of circularity aspects align with the core objectives and principles of a circular economy.

LCA should complement the information provided by the circularity indicators, providing any additional data
needed to account for linear resource consumption and non-circular resource outflows (although the RFA
and the life cycle inventory (LCI) should provide similar information), as well as environmental and social
impacts from resource extraction and resource losses occurring inside and outside of the system in focus.
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The assessment should consider contributions and potential conflicts/trade-offs to sustainable development,
because social, environmental and economic impacts can inherently be linked to the circular goals and
actions of the organization.

Complementary methods can be useful instruments when conducting the measurement and assessment.
Existing methods, approaches, guidelines or standards can be applied to complement the circularity

measurement and assessment.

EXAMPLE

The UN Agenda 2030[54] serves as a complementary method in determining the impacts on the SDGs.

Annex C provides examples of complementary methods.

8.2 Steps for assessing circularity performance

Figure 10 3

— review

— includ{

findings and usefulness of the measurement results;

e considerations based on results from complementary methods;

— consult interested parties, users and target audiences;

— docum

The first t
from this d

Bounda
circulari

ies, goal and scope,
aspects (Clause 6)

Taxonomy,
(Clause

circularity indicators
V, Annexes A, B & G)

ent and report the circularity performance assessment outcome,

1. Review measurementresults
» (including calculation‘and <

Dat

quality review
(Clause 7)

i

Complemd
organ

ntary methods of the
zation (Clause 6)

ummarizes the individual steps required to assess the circularity performance:

hree steps can be reiterated when needed. The steps will be informed by relevant i
ocument, ISO 59004, ISO 59010, ISO 59014 and ISO 590486;

hformation

IS0 59004 pri;

ciples

aggregation ofresults)

A

2. Assessing value and impact

Principles (Cla

se 4)

A

User and i
requirs

terested party needs,
ments (Clause 6)

(social,Jenvironmental and economic)

A

A

3. Consult interested parties, users

Reporting
and form

data documentation.
tting (Clauses’7 & 8)

and target audience (on the results)

4. Document and report the circularity

Annex C
Complementary

nethods

1S0 59011

performance assessment outcome

IS0 59040 product
data sheet (for pro

ircularity
uct level)

A
Circularity

Figure 10 — Steps for assessing circularity performance

assessment report

8.3 Step 1: Review measurement results

In reviewing the measurement results, the following aspects should be interpreted:

— To what extent can the circular goals and outcome of the actions be measured?

— What worked well in setting the boundaries of the system in focus and what were the limitations?

© IS0 2024 - All rights reserved
24


https://standardsiso.com/api/?name=b6ad0af6ac411fb24f6876abf21502e3

ISO 59020:2024(en)

To what extent can the circularity indicators be measured and what indicators were used?

achievement of the circularity goals?

benchmarking?

Which
Which

be me

of the principles from ISO 59004 were applied, which were not and why?

of the principles from Clause 4 were applied, which were not and why?

and which cut-off criteria were useful? And what are the gaps in acquiring data and i

What indicators and measurements provide results that are useful to guide decisions and improve the

What calculations or aggregations were used, and can the results be used for internal or external

To whatextent can the quality requirements of the primary and secondary data used in the measurements

ormation?

Are th

To be tran,
generating

bre risks for unintended or indirect impacts identified that merit additional analysis?

sparent, the processes, procedures, methods, data sources and assumptions.for pro
information should be made available to all relevant interested partiés, by usin

language and media that meet their expectations and needs. This also covers the, dco¢essibility o

documentd
8.4 Step

8.4.1 Ge

While assd
maximize {

The organ
“compleme

tion and support services.
2: Assessing value and impact

neral

he contribution to sustainable development.

ntary methods”) to:

— measufre additional circularity aspects;

EXAMH
Standa

assess

EXAMHK
family

Compleme

LE1
Fds (e.g. ISO 14053).

social, environmental and economic impacts and values.

LE2  With standards on social responsibility (e.g. ISO 26000), environmental topics (e.g. th
bf standards) and economic aspects (e.g. life cycle costing (LCC) methods).

htary methods eanprovide standard indicators to measure and assess sustainabilit

Annex C pirovides more<detailed information on complementary methods with criteria of sel

standardiz
EXAMPLE 3
a)

Social:
For ex3

ed methods ‘and other methods (e.g. developed by the UN and the OECDI[31]),
Sustainability impacts:

Chdanges in resource use can affect local and national employment patterns positively o1
mple, local communities dependent on resource mining as a source of employment can be

viding and
g formats,
 metadata,

ssing the circularity performance, a broad perspective.of sustainability should be considered to

zation can apply existing methods, approaches, guidelines or standards (i.e. summarized as

On the product level with LCA and on resource flows with MFA methods and Imjternational

e 1SO 14000
y impacts.

pction, ISO

negatively.
mpacted as

resource demand decreases. Alternatively, new job opportunities can arise when repair and recycling approaches
are increasing. Better disassembly of products and components can improve the working conditions of workers
while circular design and reuse of products and solutions can benefit consumers.

b) Environmental: Increased use of wood as a renewable resource can result in harvesting forests too quickly and
damage to their ecosystems. Reducing waste to landfill can avoid pollution of soil and ecosystems.

¢) Economic: Changes in resource use can have positive or negative effects on costs of products and solutions.
Circular actions for repair, refurbish, remanufacture and repurposing can affect prices of renewable and non-
renewable resources.

NOTE Socio-economic impacts refer to the effects that economic activities and social conditions have on a

community, society or the overall well-being of individuals. These impacts can include changes in employment, income
distribution, living standards, access to resources and overall quality of life.
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There are often trade-offs between economic, environmental and social value or trade-offs among economic
aspects, environmental aspects or social aspects. For this reason, it is important to consider all aspects and
weigh them on a case-by-case basis. Often the economic values are well considered, but environmental and
social aspects are not, or are not assessed sufficiently. A holistic and long-term perspective will help to find
the most sustainable approach.

EXAMPLE 4

be less

Cases with potential trade-offs:

environmentally friendly than the prolonged use of the same clothes available at home.

Shop subscription for sharing of clothes: A new need is created to regularly wear something different which can

Replacement of a fossil-based raw material with a renewable material for the production of plastics: The material

could have been used as food (e.g. in the case of corn) or the large-scale cultivation of the biomaterial can damage
biodiversity. Using biomaterial from low value sources or waste can avoid such conflicts.

Re-use
had alr
additio
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total c
1) py
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3)

b) positiy
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cady been invested for the production of the material. However, if the new destination,efiuse
hal transport emissions are created. Choosing local re-use destinations keeps transport€miss

bnomic value

ic assessment quantifies the economic performance of a circular approach or circula
ment delivers an important basis for decision-making (e.g. to implement a circular val
urchase a product with circularity aspects instead of a linear ong).

zation can apply methods that consider all costs and behefits that will be incurred
f the products. Indicators and methods for the assessnient of economic value can 4
b and B.6, and in Annex C.

bst of ownership (TCO), which includes:

rchase price and all associated costs, (e.g. packaging, delivery, product damages, i
burance);

e or negative impacts te_Society and environment that can be quantified in monetary
008).

taining economic, environmental and social value

osed loop-system, resource value can be retained by a circular flow of resources by a

remantfacturing. However, these can result in substantial changes in value, as descr
ect the~complex nature of value. The calculation of indicators in this category require
b therresource flows, such as amounts of flows per unit time, amounts of releases and

losses. Pro

mplementary method (see Annex C) that can be.used to analyse the costs. LCC includeg:

of construction materials: Re-use conserves entire products and the energy and GHG emIissions that

is far away,
ions low.

rity action.
1e creation

during the
e found in

hstallation,

erating costs, including energy, fuel and water use, consumables, spares and maintenance;

value (e.g.

Ctions such
bed below,
s correctly
hmounts of

nrly considered resource flows can he used to estimate the rncn]h'ng nr‘nnnmir" env

ronmental

and social impacts.

Important

considerations are:

economic benefits due toimproved innovation and competitiveness, as well as economic cost comparisons

between virgin, recovered, renewable and non-renewable content, and cost savings due to reduced

resour

enviro

ce use and distribution costs;

nmental benefits of reduced virgin resource use, based on multi-criteria LCA;

employment of local workers, and improved quality and consumer experience;
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— quality of data used when calculating a quantitative indicator is imperative and should represent the
same time frame, geographical representation or other monitoring of circular actions as intended by the
measurement.

Indicators for retaining resource value are detailed in Table 2, such as

components derived from outflow”.

“Per cent actual reused products and

EXAMPLE Value of recycled glass.

In some countries, more than 90 % of all glass bottles are recycled. The cullet (i.e. recycled glass) is mixed with virgin
material to produce new bottles. The economic cost of a recycled and virgin glass bottle can be similar because of the
manufacturing costs. However, a recycled glass bottle has environmental life cycle impacts that can be considered
versus alternative bottle materials, such as avoiding sand extraction, washing, dye production for coloured glass and

other proce
the net valy|

There are

treatment,
burdens (e
can be low

ssing. There are also waste and landfill costs which are avoided in the circular approach. This means that

e of recycled glass can be higher than virgin glass, despite similar process and manufacturing

recycling technologies add considerable expense or are associated with high env
g. GHG emissions) and or poor social outcomes (e.g. lower employment, land use), th
3¢

8.4.4 Adding resource value

Within lod
subsequen
decreased.

Adding re
requireme
boundaries

8.4.5 Re

Recovering

ps where used product components, resources or waste flows that have not beel
Lly used within different product or process cycles, the~résource value can be in
Value should be holistically assessed rather than simply@ssessing economic value.

source value can be affected in different waysiowith fundamentally different
hts. To accurately calculate the overall added system value, it is important to set
to include the phase of use in products with a higher economic value.

covering resource value

resource value can be described as utilizing resources from materials or products

of-use cycle that otherwise can be discarded‘and treated as waste. At this point, a recoverabl

turns into

b recovered resource. Also, a fornier non-recoverable resource can be turned into a 1

resource and be effectively recovered,sonce any technological, economic and regulatory const

prevented

EXAMPLE
carbon fibrg

A holistic ¢
waste neeq
energy bal

8.4.6 Co

The outcot

its utilization have been overcome.

The resource value,is increased when waste wood products such as lignin are recycled int
.

pxamination of-resource value for treatment or recovery compared to treating the r¢
s careful atténtion. Complementary methods for measuring GHG emissions, embodied
hnce have relevance to estimating whether recovery processes have a positive or negat

mparability on environmental and social impacts

costs.

pften trade-offs between economic, environmental and social value. For example,.if the recovery,

ronmental
e net value

h used are
creased or

calculation
he system

at an end-
e resource
ecoverable
raints that

b high value

sources as
rarbon and
ive value.

onf the measurement and assessment prnr‘ncc rnprncnnfc the cifuatinn of the cyctc

m in focus

at a particular time representing data for a particular time interval. To determine changes over time, the
organization should repeat the measurement and assessment periodically, using the same methodologies
over a similar time interval. Care should be taken in the selection of the period for which a measurement and
assessment takes place (e.g. annually, monthly, weekly) and the period between repeated measurements
and assessment so that the results are representative and meaningful. The comparability of the different
outcomes from the same system in focus should be considered, due to changing conditions in the system in
focus and its system boundaries.

Variability in data sources, calculation methods or assumptions can make two systems not comparable, even
with all other circularity aspects being equal. Assessment outcomes should not be used to make simplistic
comparative claims, such as “region, organization or product A is more circular than region, organization or
product B”, as the complexity of the outcomes precludes this type of conclusion.
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8.4.7 Environmental comparability

In comparing environmental impacts (e.g. for benchmarking, claims or reporting), an organization should
actin a transparent manner. Circular assessment reports can be useful in benchmarking one’s organization’s
findings against existing findings, to identify improvement possibilities.

Environmental claims should be based on critically reviewed LCA studies following the guidelines
from ISO 14040 and ISO 14044, whenever possible. An organization should also apply the following
recommendations:

— refer to ISO 14021 for guidance on self-declared environmental claims;

— environmental claims should be supported by documented data with transparent assumptions made known;

— envirohmental claims should reflect the achievement of the circular goals.
When communicating the results for an environmental claim:

— avoid delective communication of the results of a circular assessment study, because choosinglto disclose
certain results of a circular assessment study, while not disclosing all the findings of that|study, can
result |n ineffective and potentially unethical communications;

— bewarp of greenwashing: do not use results out of context, be transparent and make|sure your
enviropmental claims can be substantiated;

— review environmental claims in your region (e.g. the US Federal Trade Commission [(FTC) has
recommendations on how to make environmental claims, with*éxamples of specific words that are and
are nof acceptable).

8.4.8 Sorial comparability

In comparjng social impacts (e.g. for benchmarking;/claims and reporting), an organization can classify
interested [party categories and impact categories forreviewing social aspects of the life cycle approach.

For example, interested party categories and cerresponding impacts can be:

— worKkers: labour practices and health and safety with regard to recycling activities;

— local cpmmunities: socio-economicidevelopment and health and safety;

— suppligrs: socio-economic repercussions on, for example, circular design and logistics.

— consuners: health, safetynand social benefits of circular products and services (e.g. mobility a§ a service).

8.4.9 Ecpnomic conmiparability

Changes inresourceuse can negatively or positively affect local and national employment patterns. Circular
actions for| repair; refurbish, remanufacture, recycle can create new employment opportunities| There are
positive sofial benefits to adopting a circular economy, not only negative consequences.

Changes in resource intensity can affect local and national employment patterns, creating successful new
companies in various sectors while also creating new places for investment. This can draw some people away
from previous employment fields into new employment opportunities. Circular actions such as repairing,
refurbishing, remanufacturing and recycling can incentivize the creation of new jobs and can impact the
price of resources in different ways than they would impact the price of those resources in a linear economy.
Some resources can prove to be more valuable in a circular economy and some can prove to be less valuable.
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8.5 Step 3: Consult interested parties, users and target audiences

In consulting interested parties, users and target audiences, the following needs and requirements should
be reviewed:

— how the measurement and assessment results support the circular actions and decision-making of
internal interested parties associated with the system in focus;

EXAMPLE

and dis

From design, procurement, production, service, repair, assembly, logistics, finance,
assembly.

legal, sales

howthe measurementand assessmentresults supportthe externalinterested partiesinvolved or affected,

such as suppliers, customers, consumers, governments, recycling companies, business partners, non-

govern
native
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9
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resour
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to which it

8.6.3

mental nrgahi7nfinnc (N(‘nc), local rnmmnhifinc’ and rnprncnhfnfivnc of traditional

nowledge,

ecosystems and future generations.
4: Document and report the circularity performance assessment outcome

hnsparency towards interested parties

zing the circularity assessment, communication of the results should consider the n
ence. Tables and figures can be used to help illustrate the resourceflows and resourd
rironmental and social impacts. Ultimately, the presentation ab)a circularity assessmj

ApS.

hting the circularity performance outcome of the core.eircularity indicators of Annex 4

bd in terms that reflect interested parties’ intérests and should consider at least:
ce volumes (resource mass balance);

ce values;

ce quality.

ccounts should document energy flows and flows and qualities for water, and non-ren
resources. All non-circularoutflows should be documented using consistent units clez
t amounts.

rifiability of information
y of all dataxdecumentation is a key criterion to ensure transparency.

ation is-edrried out to ensure a proper interpretation of the results and to give explicit
olations, simplifications or modelling performed, considering the confidentiality of in
. Iny addition, any volatility or uncertainty should be disclosed. When using a chain

peds of the
e values as
ent should

od understanding of the performance while providing full.transparency regarding uncertainties

A\ and other

(see Annex B), the organization should include the;best available information to summarize all

ion should

bwable and
rly related

reasons for
formation,
of custody

was applied.

Formatting

Iocate resources, the organization should report the chosen model alongside the resource flows

The assignment of information into the data documentation is referred to as “formatting” and includes:

documentation format;

structuring the original information;

entering the structured information.
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The following recommendations apply to formatting:

Information should be entered into the appropriate metadata.

— The data documenter should ensure that all data related to the system measured and assessed that are
of importance for circularity measurement are adequately transcribed and that no bias is generated.
Justification and documentation should be made regarding information that has been neglected or

modifi

ed.

For more information, see Annex F.
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he risk of mismanagement.
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Annex A
(normative)

Core circularity indicators and data measurement

A.1 Overview

ator is not
applicable.

If the relevant data are not available, they should be counted as zero.

The circularity indicators are grouped into categories such that material, water‘dand energy gdspects are
analysed sgparately. This separation is done given that water and energy both have unique agpects that
should be measured to determine circularity performance.

Many of the indicators provide percentage values (e.g. “average per ceft'reused content of ap inflow”).
However, in calculating these percentages, absolute values with unit$ should also be documgnted. This
allows the pcale to be properly assessed and data to be aggregated.

A.2 Respurce inflows

A.2.1 Infroduction to resource inflow circularitytindicators

The resource inflow circularity indicators represent the circularity performance of resources that flow
through the system boundary into the system in focus. All resource inflows except water and endrgy (which
are addresped in separate categories) shall be dccounted for in this category.

Resource ipnflows are measured to quantify four types of content:

a) reused content;

b) recycléd content;

c) virgin|renewable contént;

d) virgin|non-renewdbte content.

These four types_of\content are intended to be mutually exclusive and add up to represent 100 % of the
resource inflowi(see Figure A.1). The first three types (recycled, reused and virgin, renewable cpntent) are
considered as_circular; whereas the fourth type (virgin, non-renewable content) is the remaining portion
that is from—a‘non-circular source. The non-circular (]innar) inflow can be calculated hy subt ‘acting the

circular inflows from 100 %. For a material to be described as a “renewable material”, it shall adhere to the
specific conditions described in A.2.4.

NOTE 1

Recycled content and reused content can be derived from either renewable or non-renewable resources.

For example, recycled paper can be derived from renewable material and recycled plastic derived from non-renewable

materials.

NOTE 2

detailed understanding of the term “renewable content” is specified in A.2.4.

NOTE 3

The designation of exactly what qualifies as renewable content can be complex. In the use of this document,

The resource inflow circularity indicators take only the source of the resource into account and do not

capture whether the resource is recoverable at end of life. The potential recoverability of resources at end of life is
considered in the outflow indicators (see Clause A.3) and not when measuring the inflow indicators.
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It is important to consider the circular inflow indicator with the circular outflow indicator, so that increase

in circular content does not compromise the ability to recover or recycle the product component at the end of a use.

In cases where the resource inflow circularity indicator is not relevant, it can be counted at a value of zero.
If the organization is responsible for recovering materials to convert them into recycled or reused materials,
the organization can measure and report the recovered material. However, the recovered material does
not count as recycled content or reused content unless it meets the requirements and guidance specified in
A.2.2and A.2.3

)
Circular content (by mass) of inflow (X)
* Average reused content of an inflow (X)
components and products that already served a use ..
(see A2.2) a U |
e Aferage recycled content of an Inflow (X, LS T00 % of resource mjloj
igcludegmaterials originally from rengvgable and renewable —
non-renewable sources before recycling (see A.2.3) content
e Aperage renewable content of an inflow (X)
see A.2.4 for specification
-/

=

The design
with evide

Figure A.1 — 100 % resource inflow formula

ation of an inflow or a fraction of it as one of the circular types.of content should be d
nce to demonstrate that the level of circularity content is-not overstated. If there is

or uncertalinty about which type of content is applicable, the usep should decide based on th

informatio

Different tj
amounts o
(X) repres{

The calcul
or can be
for attribu
separate ¢
to be tracK

applying c

All resourd

h and document the rationale.

Fpes of inflow resources or those that have differentcircularity characteristics (e.g. hay
f recycled content) should be measured and rec¢orded separately. In Figure A.1, the “X
ents a specific resource inflow.

htion of the circularity indicators for each inflow can be performed and reported i
aggregated, based on the goal of the\circularity measurement and assessment an|
ted content from a mass balance .chain of custody model as defined in ISO 22095. M
hlculations for each resource inflow (X) enables characteristics such as per cent reug

bcumented
ambiguity
e available

re different
” in inflow

hdividually
d allowing
[aintaining
ed content

ed through use and processing stages within the system in focus. It also provides flexibility in

mplementary methods for€ircularity assessment.

e inflows that have a significant impact on the circularity performance as defined by t

scope shoulld be included.

A2.2 Av

prage reusedcontent of an inflow (X)

The “average reused content of an inflow (X)” circularity indicator represents the average fra

input mate
include m3
operation.

rial resotirce (X) that is reused. A resource inflow is reused if it has already served a
terials-and parts but does not include materials that have been processed through

he goal and

ction of an
use. It can
h recycling

When a product that has reached the end of its useful life is remanufactured, the reused parts and materials
do qualify as reused content in the remanufacturing process. Here, the product is remanufactured, typically
using some new material and parts, to produce a like-new product that meets all of the performance and
durability expectations of a new product. The flow of materials and parts from the old product that are not
reused in the remanufacturing process should be tracked and measured within the system in focus. If they
are reused in other manufacturing processes, they qualify as reused content for those processes, or if they
are transferred outside the system in focus, they should be addressed as a resource outflow.
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The calculation of the circularity indicator is performed by applying Formula (A.1):

(A1)

mass unit;

MREUI(X)
YoRrEUI(X) =[— -100
mry(x)

where

YoREUI(X) is the average reused content of an inflow (X), in %;

MREYI(X) is the mass of reused components and products of an inflow (X), in kg or other

mry(x) is the mass of total input material of an inflow (X), in kg or other mass unit.
A.2.3 Avprage recycled content of an inflow (X)
The “averdge recycled content of an inflow (X)” circularity indicator represents the fractia
resources that is confirmed as recycled material. A material qualifies towards recycled content

the specifi
It specific
scrap gene
addition to
as identifie

Existing h
content. Fd

The calculd

%RECI(
where

YORECI
MRECK(
Mty x)

If a resour
material, t
Alternately
resources i

Where pos

ration of recycled content in ISO 14021. This includes pre-consumer and @ost-consumg
lly excludes reutilization of materials within an industrial process_such as rework,
rated in a process and capable of being reclaimed within the same‘process that geng
the physical average method or proportional allocation, the mass‘balance chain of cus
d by ISO 22095 (see A.2.1) can also be used.

prizontal or sector-specific standards should be used when available to calculate tH
r example, for energy-related products, EN 45557 shouldbe applied.

ition of the circularity indicator is performed by applying Formula (A.2):

m
) = RECI(X) .100
Mty x)
x) 1s the average recycled contént'of an inflow (X), in %;

) s the mass of recycled material of an inflow (X), in kg or other mass unit;

is the mass of total input material of an inflow (X), in kg or other mass unit.
ce flowing throughithe system boundary into the system in focus contains a portion
he portion can b€ used directly as the calculated circularity indicator value for th

, the mass_that is recycled material can be calculated and then aggregated with ot
o calculate'the recycled content for all similar resources.

sible,\the fractions that are pre-consumer and post-consumer content can be disaggre

n of input
if it meets
r material.
regrind or
rated it. In
fody model

e recycled

(A.2)

pf recycled
b resource.
her similar

rated.

A2.4 Awi

eragerenewablecontentofaninflont9— |

The “average renewable content of an inflow (X)” circularity indicator represents the fraction of a resource
inflow (X) that meets the conditions specified for renewable material below. For the purpose of calculating
this indicator, renewable material is virgin biomass that fulfils the following criteria:

— replenished at a rate equal to or greater than the rate that it is extracted;

— Ssource

d or managed in a manner compatible with sustainable development;

— produced with regenerative practices, at a minimum sustainably grown or managed, so that the services
provided by these resources and other linked resources remain available for future generations.
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Regenerative production uses practices that support biodiversity and continued provision of ecosystem
services, especially soil fertility, water purification and regulation and carbon sequestration.

Relevant information on the criteria or verification method that was used to assess the regenerative or
sustainable sourcing should be disclosed (e.g. by documenting standard(s) or methods that ensure that

biomass is

responsibly sourced from sustainably managed lands).

The calculation of the circularity indicator is performed by applying Formula (A.3):

Preni(x)

where

| MRENI(X)

-100
Mty x)

(A.3)

P RENI(}
MRENI

mry(x)

A.3 Res

A.3.1 In{

The resour]

() s the average renewable content of an inflow (X), in %;

X) is the mass of renewable material of an inflow (X), in kg or other mass uxiit

is the mass of total input material of an inflow (X), in kg or other massyunitg.

purce outflows

roduction to resource outflows circularity indicators

ce outflow circularity indicators represent the circulatity performance of resources th

of the boundary of the system in focus. All resource outflows, including secondary materials pra

[SO 59014)
this catego
specific trg
outflows th

except water and energy (which are addressed in-separate categories), should be accot
Fy. This includes outflows accounting for non-recoverable resources (e.g. hazardous wast
atment or disposal with no recovery possibility is required) and emissions and othg
at have a significant impact on the circularity performance (as defined by the goal and s

The follow
exclusive a

ing three core circularity indicators are intended to represent outflows that ar
d represent the circular outflows;

— companents and products that are reused (see A.3.3);

— per centrecycled material derived from outflow (see A.3.4),

— produ

The remai
circular) o

The sum o
outflows fi
A.3.3, A.34

ts and materials for tenewable recirculation (see A.3.5).

hing outflows are) considered as linear and do not count towards circularity. The 1
tflow can bgcalculated by subtracting the circular outflows from 100 %.

" the circlilar outflows and the remaining non-circular outflows represent 100 % of th
om th&system in focus, see Figure A.2. The resource outflow circularity indicators §
| arid A.3.5 shall be calculated and documented. In cases where the circularity indig

at flow out
duced (see
inted for in
b, for which
' resource

cope).

h

mutually

near (non-

e resource
pecified in
ator is not

relevant, if]

¢an be counted at value zero. The circularity indicators for each outflow can be calg

ulated and

reported individually or they can be aggregated, based on goal and scope.
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bi

-

Per cent actual recirculation of outflow (X) in the

/Per cent (by mass) circular content of outflow (X) \
» Per cent actual reused products and components derived
from outflow (X) Per cent non-
components and products from outflow that are recovered circular outflow
and reused (see A.3.3) 0
) . .g. waste, releases 1| 100 % of
Percent actual recycled material derived from outflow (X EE:I B i, ’
: o *) losses, products and [ | resource outflow

includes recycled materials originally from renewable and

non-renewable sources (see A.3.4) resources that will

not be recovered)

~

ological cycle
see A.3.5 for specification

%

-
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a circularif

Outflows

recoverabl
and assess
significant
releases, Id
reused or
A.3.3,A.34

Figure A-2— 100 9% resource outflow formuta |

g separate calculations for each resource outflow (X) provides for more flexibility in j
y assessment including the use of complementary methods as part of that cixcularity aj

from the system in focus that are considered non-circular (waste;Dreleases, 1d
e products) should be mapped to resource outflows for the purpose-ef tircularity me
ment (see Annex E for additional considerations and guidance ©a-hon-circular ouf
non-circular outflows should be identified and calculated separately including for s
sses and non-recoverable products. If any of these resource ottflows are known to b
cubject to renewable recirculation, then the applicable ceré.circularity indicators d
and A.3.5 shall be calculated. Otherwise, these outflows.are considered linear (recorc

as they are

The circuls
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a different
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non-circular outflows incurred by the system in focus:

rity indicator A.3.2 on average product life is appli¢able to only certain types of syste
cts manufacturing) and is not mandatory to cdlculate. It can be measured and calcy
temporal boundary (i.e. product end of life)-than other resource outflow circularityj
ypically measured when the resource leavesthe system boundary.

prage lifetime of product or material relative to industry average

pe lifetime of product or material relative to industry average” circularity indicator id
vhich a resource outflow (e.gta product or material) is able to retain its value over timg
Istry average for that resoutrce when available. This can be used to represent the sl
ow. This circular indicator can be particularly relevant when the system in focu
I materials that are then provided to a user to fulfil a function.

its durabili

reliability ¢f the product or material and possibilities for lifetime extensions from performing m:
repair, updates andaefurbishing (as applicable for the product) throughout its expected lifetime.

Durability pssessmient takes into consideration all the appropriate steps to maintain the product

in a state

e this circularitydndicator, the (useful) expected lifetime of a product or material is repf

here it performs as intended (for the initial user and for product reuse).

berforming
ssessment.

sses, non-
asurement
flows). All
plid waste,
e recycled,
bscribed in
led as 0 %)

ns in focus
lated with
indicators

bntifies the
compared
owing of a
5 produces

esented by

y. Durability is determined using a technical assessment method that takes into consideration the

lintenance,

br material

All resource inflows required for maintenance, repair and updates to achieve the specified durability shall
be measured or estimated and accounted for in the circularity measurement and assessment. Energy and
water should also be considered. Energy use for maintenance, repair, etc. apply to the energy indicators and
not to the resource inflow and outflow indicators.

The methodology to calculate the lifetime of a product varies depending on the type of product. The industry
average lifetime of products is currently not generally available, but there are several examples of practices
where such information has been compiled and made available that can be used for the calculation, including:

— sector standards, including national standards and codes, that address performance or quality on
products (e.g. construction products and buildings performance);
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commercial consumer-guarantee-related directives or formal agreements (e.g. the EU Directives for

empowering consumers for the green transition through better protection against unfair practices and

better

information);

1SO 14025);

publicly or commercially available product life databases;

verifiable third-party environmental labelling (e.g. an environmental product declaration (EPD) from

International Standardsregardingservice-life planning (e.g.the ISO 15686 series, especially ISO 15686-8).

Opportunities and steps to extend the lifetime of a product can be complex and interrelated. Therefore, it is
important that a holistic approach is taken and trade-offs are considered using appropriate complementary

methods o

offs should|

For energy|
to help sec

The calculd
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be considered when assessing reliability versus reparability and other lifetime extens

trelated products, EN 45552 and EN 45554 can be relevant in identifying aspects ¢rcon
fors specify a methodology to calculate the average lifetime relative to industry‘averag

ition of the circularity indicator is performed by applying Formula (A.4):

tLp(x)

t1ALP(X)

is the lifetime ratio of a product or material (X); it is\dimensionless;
is the lifetime of a product or material (X), in,f0r example, years;

is the industry average lifetime of a praduct or material (X), in, for example, years;

)

I cent actual reused products and‘components derived from outflow (X)

ent reused components and products derived from the outflow (X)” circularity i
bn of the fraction of outflow(X) that was recovered or will be realistically recovere
end of life) for reuse in thesproduction, maintenance or repair of other resources or pi

dicted reuse amount (ot peuse rate) is used in the calculation for outflows (e.g. for prod
erve a useful life and then be considered for reuse and recycling at end of life), it shal
pectations of reuseXo avoid overstating the reuse amount. The assumptions and info
euse rate that aréused in establishing reuse expectations should be documented.

related products, EN 45554 can be relevant in calculating the per cent actual reused comp
erived from output flow. EN 45554 specifies requirements for identifying priority parts f

t outflows, if an end-of-life treatment scenario (as described in EN 45554) has been de

the produc

t category, such scenario can be used in determining the reuse rate.

mple, trade-

on factors.

siderations
e,

(A4)
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The calculation of the circularity indicator is performed by applying Formula (A.5):

Prevo(x

MREUO(X)

Mto(x)
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where
PREUO(X) is the actual reused products and components derived from outflow (X), in %;
Mpgyo(x) is the mass of outflow (X) that is reused, in kg or other mass unit;
MTo( x) is the total mass of outflow (X), in kg or other mass unit.

A.3.4 Per cent actual recycled material derived from outflow (X)

The “per cent actual recycled material derived from outflow (X)” circularity indicator represents the
effective level of recovering materials from resource outflows obtained through a combination of collection

and recyclipg
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The calculd

TS

lation of the average fraction of recycled material that is derived from the resouree.ou
pleted the recycling process. If the recycling will take place in the future, the amount
ay be forecast based on actual or industry average data from similar products’in the

jeved.

on of this circularity indicator is to provide a quantitative and verifiable measure of
that has been obtained, following a collection or recovery process, from a recycling p
d in new products. It represents the actual amount of material\that goes from one us{

hrity indicator can accommodate both renewable and nien-renewable materials.

amount of recycled material from the products inthe system can vary significantly b4
ismantle the product, the available recycling infrastructure and recycling technologi
of the product parts and materials for recycling into high quality materials. Calculatig

ment scenario. Product recovery and recycling can involve multiple steps performed|

m the outflow sent through the fullrecycling process. Gathering these data can requi
ationships with other value chain actors responsible for recycling material into new

h of recycled material derived from products at end of life should be used whenever
ecific data are not available, industry average data for the product category based on
bnt scenario and region‘ean be used. A conservative approach should be used in select
L the recyclability ratedis not overstated. The assumptions and information on historicg
ed in establishing recycling expectations should be documented.

recyclability’ddta are not available for a specific resource outflow, 0 % should be reca

ition of thel circularity indicator is performed by applying Formula (A.6):

Preco(]
where

Precoy
MREco

Mro(x

MRECo
= EE—(X) -100
\ lllTO(X) }
x) s the per cent actual recycled material derived from outflow (X), in %;
(X) is the mass of recycled material derived from outflow (X), in kg or other mass un
) is the total mass of outflow (X), in kg or other mass unit.
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A.3.5 Per cent actual recirculation of outflow (X) in the biological cycle

The “per cent actual recirculation of outflow (X) in the biological cycle” circularity indicator represents the
fraction of outflow (X) that is recirculated at end of life for safe return to the biosphere (biodegradation)
and meets the qualifying conditions for recirculation (e.g. composting or anaerobic digestion). The returns
to the biosphere can be described as a fully biodegraded material or substance that microorganisms can
decompose and that degrades to organic molecules that living systems can use further (e.g. via composting
and anaerobic digestion).

Organizations can also refer to existing testing standards on biodegradability and compostability such as
ISO 15270, ISO 17088 or ASTM D6400. When considering the circular flow of resources, preference should
be given to biological material that is compostable in either industrial or domestic settings as the material

will have a

higher likelihood of contributing to regenerate ecosystems.

Additional
outflows (¢

.g. reuse, repurposing, recycling or cascading of the material can be preferred to.bio

as long as it maintains the highest value of the outflow resource). As described below, othet poss

outflows c

The forem
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The m
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Examples
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The calculd

hin prevent the material from qualifying as renewable recirculation.

st condition for renewable recirculation is that the material and products of the proc
1 to the water, soil or biodiversity of ecosystems in which they are introduced.

conditions for renewable recirculation methods are as follows:

aterial originates from a biological source or can be bfoken down on a molecul
rganisms or fulfils criteria for biodegradation set by international guidelines and starj

tance or material can only be returned into the biosphete in compliance with regulatio

al analyses and an environmental risk assessment are appropriate.

recirculation excludes discharges to lahd, water or air that threaten the envir
Ith.

frecirculation are as follows:

od products: Use by-products as‘ingredients for food products for human consumptio
ut of surplus bread).

for agriculture: Examples include organic fertilisers, animal feed and fish feed.

ition of the circulafity’indicator is performed by applying Formula (A.7):

y, reference of the resource management actions is recommended when considering fudtther use of

gradation
ble uses of

ess are not

hr level by
dards.

hs and if all

tions have been taken to avoid negative effects ta'the environment. Depending on comtext, prior

pnment or

n (e.g. beer

(A7)

m
RENO()
Preno(f) =| ———==— ['100
Mpe(x)
where
PRENO . is the ner cent actual recirculation of outflow (X) in the biological cvcle in %:
(47 © A =) v 7 7
MgeNo(x) 1S the mass of outflow (X) that is renewable recirculation, in kg or other mass unit;
MTo( x) is the total mass of outflow (X), in kg or other mass unit.
A.4 Energy

A.4.1 Introduction to energy circularity indicators

The energy circularity indicators represent the fraction of energy used by the system in focus that is
renewable energy. Energy recovered (e.g. from hot water) from another organization and energy derived
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from co-products can also be relevant for consideration and are captured in an additional indicator in

Annex B (e.

g. see B.4.2).

Energies relevant to a given process or system can be subdivided into:

not me

energies derived from renewable energy resources;

et requirements of A.2.4;

energies derived from residual, non-renewable sources.

A.4.2 Average per cent of energy consumed that is renewable energy

energies derived from virgin non-renewable resources (e.g. fossil fuels) or renewable materials that do

The “aver
energy th
inflows an
It includes
powering 3

Acknowled
conversion

should be monitored and documented to measure and assess circularity.

A common
energies (e

Renewabld
supplying ¢

The calculd

PeconRE(x) = Errecr) —Eorecx) 100
where
Pgconge(x)  is the average energy(X) consumed that is renewable energy, in %;
Elreng(x)  is the renewable energy (X) inflow, in MJ (or in kWh);
Eoreng(x) s the renéwable energy (X) outflow, in MJ (or in kWh);
Errpx is the'total energy (X) inflow, in M] (or in kWh);
EOTE()s ) issthe total energy (X) outflow, in MJ (or in kWh).

¥

 energy outflows to calculate the fraction of net total energy consumed that is.renewable energy.

e per cent of energy consumed that is renewable energy” represents the fraction |of
qualifies as renewable energy. The circularity indicator takes into consideration’b

all of the used energy inputs of the system in focus (e.g. for manufacturing a pro
city), including consumed energy for by-products or resource management.

of energy from a renewable source to electricity. These inputstte renewable ener

suitable measurement unit (e.g. M], kWh) shall be selected.for the quantification of :
.g. thermal, electrical) that are involved in the measurenient.

energy outflow is addressing, for example, processes(e.g. utilities) with on-site energy
bnergy to a grid or outside system thus showing refiewable energy outflow.

ition of the circularity indicator is performed by applying Formula (A.8):

(Evrene(x) —EorEnE(x) )

consumed
pth energy

Huct or for

ging non-renewable inputs can be required to account for theseapture, transmfission and

py sources

11 relevant

production

(A.8)

A.5 Watercircularity imdicators

A.5.1 Introduction to water circularity indicators

Water is an important resource and a focus of the circular economy. The circularity indicators for water

consider w

ater inflows, water outflows, internal water reuse and water quality.

Water circularity is considered local in nature, and important to local ecosystems, which depend on sufficient
water quantities and qualities to thrive. This determines water availability and quality for all water users in
the area. Several key actions are required to maintain the circularity of water, these include:

a) water reduction: minimizing water consumption and managing waste of water;
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a facility;

9

processes and/or on-property for further use or discharge;

d)

alternative to discharge as industrial effluent.

water reuse: applies to water not requiring additional treatment or refurbishing for repeated use within

water recycling on-site: where additional treatment and refurbishing are needed within facility

water recycling off-site: where additional treatment and refurbishing for beneficial use off-site as an

The designation of a water inflow or a fraction of an inflow from circular sources should be documented
with evidence to demonstrate that the level of circularity content is not overstated. If there is ambiguity
or uncertainty about which type of content is applicable, the user should decide based on the available
information and document the rationale. Different types of circular inflow sources should be measured and

recorded s

™
Informatiojn collected in support of a water footprint assessment according to ISO 14046 @qub

paratety {see Figure A-3):

assessing water circularity and calculating water circularity indicators.

A.5.2 Pe
This indicd

Collected rain water - conserving water

Rain replenishes water bodies. Water which evaporates

tends to return to the surface of the earth in the form of
rain. Circularity depending on catchment replenishment
cycles (supposed to be replenishing catchment).

% circular water inflow =

Qtotal circular water withdrawal
Qotal water withdrawal

*x100

—p ]

Sea water - evaporated water

Process of saltworks, where seawater goes through
natural evaporation and crystallization in shallow basins.
Processing of seawater brines from saltworks for recovery
of valuable raw materials. Water can be replenished as

the steam condenses.

v

Water from the local watershed

Surface water (rivers, ponds, lakes, reservoirs) and ground
water wells. Circularity depending on catchment
replenishment cycles.

Conserving water

Usage of dams, drip irrigation such as the bamboo drip
irrigation system. (This practice helps conserve the region’s
water resources, and also helps in the irrigation of local farms;
and fields. People use bamboo pipes for tapping the waters
of streams and springs.)

CIRCULARMTBRIINFLOW

ON

<
S

4
nternal indiCQtoos\

Q

N

o)

Facility boundary

—

Watershed boundary

-SITE CIRCULATION
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3 cen@er withdrawal from inflow circular sources

presses the percentage of annual water demand that is derived from circular
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i
ter'source provides for recirculation of water resources within a process or the hydro

)

%

N\
Figure A@Q Water inflow circular sources and circular water outflow

e useful in
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Linear: e.g. evaporat
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quality is equal to
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sources. A

Circular inflow sources fulfil all the following criteria:

a)

logic cycle.

Prior use or natural renewability: Water from a non-virgin source, including reused or recycled water

from a third party, water from a renewable freshwater source, such as surface, ground and harvested
rainwater that is renewed by precipitation and the natural water cycle, non-freshwater natural sources
such as sea or brackish water, and water in raw materials or extracted from a product. Once used by the
facility, circular water is ultimately returned to the local watershed following required treatment.

b)

A water management plan in place to minimize the impacts to local environments.

Meaningful calculations require proper determination of the boundaries of the system in focus and inflows
and outflows of the system in focus. ISO 14046 contains guidelines on how to assess the water footprint.
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Many factors related to the sustainable use of water are not taken into consideration in this document
but can also need to be assessed: water withdrawal can have an impact on water scarcity, which depends
on the location and time where the water is extracted. Climate change can also impact water levels and
replenishment rates. Depending on the local conditions, including water quality and water stress, trade-off
assessments can be needed to prioritize either water footprint or CO,emissions.

The calculation of the circularity indicator is performed by applying Formula (A.9):

Peww =

where

CIW

7

AIW

]-100

(A9)

Peww
Varw

Vaw

A.5.3 Pe

This is the
that leaveg
same or b
who set th

is the average water withdrawal from circular sources, in %;
is the volume of water inflow from circular sources, in m3/year;

is the volume of water inflow from all sources, in m3/year.

r cent water discharged in accordance with quality requirements

percentage by volume, over a given period of time, of water consumed in process and
the infrastructure for reuse by another organization or isretdrned to the water so
btter-quality level as that extracted based on the consideration of environmental

e environmental permit limits. Common water quality‘parameters include biochemi

demand (BOD), pH and temperature. For information, ISO 22447 details water minimum quality j

for wastew
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Losses andg
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should hay
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The calculd

Peow 7
where

Peow

ater discharges, while 1SO 14046 contains general water quality guidelines that are 4
sessment of an ecosystem’s ability to thrive.

treated as non-circular outflows. The losses and releases plus water incorporated i
s not get returned to the origin at highCwater quality) plus the water discharged in
ar economy principles should equal the total amount of water withdrawn.

hater discharges are water discharges that are consistent with their availabil
ntal, social, agricultural or industrial purposes including supplies to other organiza
e appropriate water quality characteristics (including all relevant effluent parar
Fe).

ition of the circularity-indicator is performed by applying Formula (A.10):
} 100

is the average circular water discharges, in %;

Veow

-

AIW

operations
urce at the
Authorities
cal oxygen
arameters
ppropriate

releases, such as effluents, spillage or evaporation, that are not returned to the local water

n products
hccordance

ity for all
ions. They
heters and

(A.10)

Veow

Vaw

is the volume of circular water discharges, in m3/year;

is the volume of water inflow from all sources, in m3/year.

A.5.4 Ratio (on-site or internal) water reuse or recirculation

The “ratio (on-site or internal) water reuse or recirculation” indicator measures the circularity of water
within a facility for the reporting period. It compares the total water use from all processes and operations
within the facility to the amount of water withdrawn from all sources. The ratio of the quantity of on-
site circulation of water to the quantity of total water withdrawn will exceed 1,0 when water is reused or
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recirculated within the facility since the quantity of required water by the facility surpasses the amount of

water that

EXAMPLE

is withdrawn.

Condensate water in cooling towers is being constantly reused for cooling rather than being discharged
and additional water withdrawn from a source is only used to compensate for losses and releases.

The calculation of the circularity indicator is performed by applying Formula (A.11):

Viwy
Rwrr = (A.11)
Vrww
where

Rwrr [ 1S the ratio (on-site or internal) of water reuse or recirculation; 1t 1s dimensionless pnd
represents the amount of water recycled or reused within the facility after it has'bgen
contained and adequately treated for reuse, as needed;

Vrwu is the total water consumed in all processes and operations within the fagility, in m?3 per
year; typically, the water used in a process or operation is the amountof water entéring the
process;

Veww|  is the total water withdrawn from all external sources, in m3 pér'year; an external|source is
one from a local supply and not provided by internal processes or operations.

A.6 Economic

A.6.1 Infroduction to economic circularity indicators

The application of economic-related circularity indicators is of high importance for an orgahization to
provide transparency and demonstrate that circular.strategies and actions are economically fefasible. The
measuremgent and evaluation of economic viability can be based on the way economic value can|be created
and capturjed and how the realization of related a¢tions affects such value.

Specific arf

linear ecomomy) are less available. Most. organizations use simple established linear economy
e profits, costs, value, revenue, economic viability, etc. Organizations, particularly at 4

to measurs
system lev|
and life cy
the followi

Costs:
infrast
strateg
additig

Benefi
turnoy

d well-qualified circularity indicators for the circular economy (as opposed to ex

b, can use an LCC approach which assigns costs to each of the constituent operations

hg:

For example, ‘transformation cost for innovation; manufacturing-and-distribut
ructure; humanresources; awareness building; capacity building for processes and col
ry-inducediinvestments to scale-up circular measures and approaches, product-lifeti
nal quality and material costs.

[s: Aof example, expected or realized economic benefits from circular strategies;

er”(increasing the scale of circular measures and approaches); earnings per unit

'le phases within a defined system. Organizations can consider both costs and benefit]

ensions of
indicators
he product
processes
s including

ion-related
laboration;
me-related

increased
or overall;

return on investments; resource efficiency; product-lifetime extensions; changes in total cost of product
ownership (lifetime), market share (by addressing specific and changing customer needs); incentives
and tax reductions.

NOTE

A description of how costs and benefits can be calculated is described in ISO 14007. This document

only describes the circularity indicators that have been developed specifically for, or are useful, as a measurement
of economic value, costs and benefits directly associated with circularity. Other measures derived from the linear
economy that can be used to indicate improved economic circularity are described in Annex B, and include net value
added, value per mass, resource productivity and genuine progress indicator.

Some indicators in Clause A.6 (and Clause B.6) can include monetary units in their calculation. The impact of
inflation and other currency valuation factors should be considered when making comparisons.
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A.6.2 Material productivity

The “material productivity” (MP) indicator (sometimes described as “circular material productivity”, CMP)
is the ratio of an organization’s (or a product’s) revenue to total linear (non-circular) resource inflows. The
MP indicator shows the ratio of revenue to resource intensity and indicates the company’s effectiveness in
generating income while decreasing linear resource consumption. An increase in this indicator demonstrates
financial growth while reducing (linear) resource dependence.

Organizations can calculate circular (material) productivity by dividing revenues generated by the mass
of linear inflow. The indicator can be made more specific by considering different resource types (plastic,
metal, ceramic, etc.). The outcome produces a value that companies can monitor over time.

The distinction of linear and circular inflows should be carefully considered. Subclause A.2.1 describes what

is consider
which shoy

The calculd

Ryp =

where

A.6.3 Re

The “resou

Ed linear among resource Inflows 1n the calculation of the resource InIlows circularity
1d be applied consistently in the calculation of the circular (material) productivity.

ition of the circularity indicator is performed by applying Formula (A.12):
C

D

is the MP ratio, in monetary units per kg (e.g. $/kg, €/kg);
is the total revenue generated in monetary units (e.g.'$, €);

is the total mass of all linear resource inflows, in kg or other mass unit.

source intensity index

rce intensity index” (RII) indicator (also~known as the “decoupling index”) is a we

indicators,

(A.12)

l-used and

demonstrafted indicator for higher system levels.x[tis the ratio of the change rate of resource consumption

to the char
of economi
for produc
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focus such

NOTE 4
consumptio

The calculd

(

Ipy =

where

ge rate of gross domestic product (GBP) over a period of time. It provides a quantitatiy
c growth versus total resource use."While mainly used at the regional system level, it
s or organizations following suitable modification by using, for example, the revenue
ation applying this indicater\ean need to consider the contributions from outside the
as the source of raw materials and other elements in the value chain.

\Iternately, for the régional system level, domestic material consumption (DMC) to rg
n (RMC) can be used:

ition of the cireularity indicator is performed by applying Formula (A.13):
E)

F

e measure
an be used
generated.

system in

w material

(A.13)

IRlI

E

F i

is the RII, expressed as a ratio;

s the rate of variation of GDP per unit time; it is dimensionless.
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Annex B

(informative)

Additional indicators

bd in this annex. These can be emerging circularity indicators not yet established, indi
pecific circularity aspects that are important to the goal and scope of a circularity m¢g
equately addressed by the core circularity indicators), or indicators that are nét direc
ity but can be useful in qualifying or quantifying the transition from the linearéconon

e indicators in this annex are indicative of a measurement aspect and additional speci
tandards can be required to measure the relevant information and te-calculate the ing

energy, water and economic categories.

Table B.1 — Additional indicator's

asurement
tly focused

ny.

ications or
licator.

ce outflow,

Indic3

tor category

Indicator

Description

B.2 Additio
inflow indi

hal resource
Cators

No indicators specified

Guidance provided on resource efficig
reducing inflows

ncy and

B.3 Additio|
outflow ind

hal resource

icators

B.3.2 Per cent designed reusability
rate of the outflow

Reusability based on design

B.3.3 Per cent designedirecyclabili-
ty rate of the outflow

Recyclability based on design

indicators

B.4 Additiopal energy B.4.2 Per cent ehergy recovered Per cent energy recovered from resid{ial,
indicators from residual; non-renewable and |non-renewable and non-recoverable
non-recoverable resource outflows |resource outflows
B.4.3 Energy intensity The amount of energy used to produce¢ a given
level of output or activity
B.5 Additional water B./5:2 Nutrient extraction from Extraction of nutrients from water before
indicators discharged water discharge
B.5.3 Water intensity The amount of water used to producela given
level of output or activity
B.6 Additiopal econemic B.6.3 Net value added Value of a product minus negative ecopomic

factor costs

B.6.4 Value per mass

Value per unit mass of resource

B.6.5 Kesource productivity

Ratio of GDF and DMC or KMU

B.6.6 Genuine process indicator

Measures GDP after removing negative impact

costs

Indicators that measure or assess other aspects or impacts

relevant to circularity performan

ce and the

system in focus can also be used or can be developed in the future. Topics that can be considered are:

— resource consumption (e.g. standards to calculate consumption footprints);

— intensity of resource use (e.g. indicators of kg input per kg output);

— emerging renewable resources, processes and products can require additional indicators or assessment
methods;
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— changes in circularity performance over time (see guidance in Clauses 6 to 8 to ensure consistency and

compa

rability).

These and other topics can leverage complementary methods and are further described in Clause 8 and

Annex C.

B.2 Add

itional resource inflow indicators

B.2.1 Considerations for additional resource inflow indicators

There are no additional indicators for resource inflows currently specified. Indicators that measure or
assess consumption of resources or intensity of resource use can be considered.

Reducing
particular]
resources.

mass of input materials. Organizations can use these data to monitor changes in the.fésource in

time by set
reliably mg
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A consider
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B.3.2 Pe

This indica
that is reu
multiple c)
repairabili

tle use of resource inflows in absolute terms contributes to narrowing resource

important to minimize the amount of virgin resource extraction and the use df non

ting a reference point in time and collecting data periodically. Trends in resource use
nitored if the periodic data are calculated under the same boundary conditions as the

itional resource outflow indicators

roduction to additional resource outflow indicaters

resource outflow indicators can be used to measure.design aspects and other consid|
rity of resource outflows. This can include design, for reuse of products or compon,
ce it leaves the system in focus (i.e. reusability) -0t design for recycling (i.e. recyclabilit

of concern in material outflow can be relevant for specifying additional indicators. F
jal choices are a necessary condition for circularity. When systems thinking has beer]
stage, the resulting safe material choices become measurable in the material outfloy
nces of concern is an important step-in improving the circular characteristics of p
duce the amount of waste to bestreated as hazardous waste instead of being recircul
ystem at the end of use.

resholds (e.g. supplier deglarations).

' cent designed reusability rate of the outflow

tor measures)the share of the resource outflow (e.g. which can be entire products or ca
cable, as intended by the manufacturer. A resource outflow is reusable if it can be u

flows. It is
renewable

The resource inflow circularity indicators given in A.2.1 to A.2.4 can be used tg cdlculate the total

flows over
tan only be
baseline.

erations in
ents of the

y).

r example,
applied at
v. Avoiding
roducts, as
ated in the

htion can be the percentage)of outflow that does not contain any substances of concerp above the

mponents)
sed during
as quality,

cles and. the design intent can be demonstrated by physical characteristics such
Ly, dismantlability (to obtain parts/components) or circular strategies to m

functional

ty.0f a product such as repair and upgrade services or reuse systems. Also, organizatjons should

a{ntain the
communicaté-the reusability feature to the user in order to increase the likelihood that the part, Fomponent

or product

will be reused in the future.

A user can reuse a product multiple times within the expected product lifetime but at the end of use,
professional organizations (e.g. operators specialized in preparation for reuse or remanufacturing) are
often necessary to facilitate extending the life of the product through reuse.

The calculation of the circularity indicator is performed by applying Formula (B.1):

PprrM

MpFrRO(X) | 100

Mrox)
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where
PorrM is the per cent of outflow mass that is designed for reuse of components and products, in %;
Mprro(x)  is the mass of components or products in the outflow (X) that are designed for reuse, in kg
or other mass unit;
MTo(x) is the total mass of outflow (X) in kg or other mass unit.

B.3.3 Per cent designed recyclability rate of the outflow (X)

During the deSIgn phase itis 1mportant to account for how components and materials can be recycled when

the product

be disassel
be noted t
outflow (s¢
with the pi

The “per cg
resource o
It is based

insight to help an organization improve the recycling of its products. However, it is not a substit

per cent acj

The design
existing re
to dismant
materials :
should be

recycling s
preventing

For some {
scenarios d
products, |

IEC/TR 62
and for red

The calculd

bled separated 1nto materlal streams and ultlmately processed 1nto recycled materlc
lat the recyclability can be very different from per cent actual recycled materialderivj
e A.3.4) which takes into account the actual recovery rates and recycling operations
oduct in the applicable geographies.

nt designed recyclability rate of the outflow (X)” circularity indicator represents the g
itflow that is designed and manufactured such that it be can be processed into recycle
on the design for recycling as intended by the manufacturer. This-indicator can pro

tual recycled material derived from an outflow (see A.3.4).

intent can be demonstrated by, for example, the use ofindterials that are fully recy

cycling schemes, selection of fewer material types and.increased material homogen
le the product or the suitability of the product parts‘and materials for recycling into h
ind the implementation of adequate guidelines.for’design for recycling for the prod
lemonstrated and reported that the product and used materials can be recycled by
cheme and that use phase does not significantly change the recyclability (e.g. con
recycling).

ectors or product categories, standards or norms have been created with end-of-life
r rules for calculating recyclability-tates. These should be used when available. For ene

35 reports on guidelines-for end-of-life information provided by manufacturers an
yclability rate calculatign,of electrical and electronic equipment.

ition of the circularity-indicator is performed by applying Formula (B.2):
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1l. It should
ed from an
associated

hare of the
d material.
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Clable with
bity, ability
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ict type. It
hn existing
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treatment
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N 45555 can be relevant in determining the recyclability of an outflow; it specifies requirements
and guidance for developing an end-ofslife treatment scenario and calculating the recyclability

rate. Also,
1 recyclers

MprMOX

Pprmo(x) = —DRMOE)| 100 (B.2)

mroex)
where

Pprmolxy? _is the per cent of mass that is designed for recycling in the outflow (X), in %;

MprMo(x) 1S the mass of material that is designed for recycling in the outflow (X), in kg or other mass
unit;

MTo(x) is the total mass of outflow (X) in kg or other mass unit.
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B.4 Additional energy indicators

B.4.1 Introduction to additional energy indicators

Two additional energy-related indicators are provided in B.4.2 and B.4.3. These indicators provide useful
information in the transition to a circular economy. The energy intensity indicator in B.4.3 is applicable to
both the linear economy and the circular economy.

B.4.2 Per cent energy recovered from residual, non-renewable and non-recoverable
resource outflows

Non-recoverable resources in outflow are resources that cannot be recovered and used again after they have

been roc ad aor vuca d dua o tachinalagioo ]l aconoais Anygivoanndtal oo oo l or ragulato feaSIblllt
e y.

Instead of|being destined for disposal following their use cycles, residual, non-renewable \rgsources of
negligible ¢r negative material value, which is considered as non-recoverable, can be used forthe|generation
or recoverly of energy. The non-renewable resources that can be used for energy recovery include, for
example, waste (via processes such as bio-gas production, pyrolysis, gasification, incineration with energy
recovery, etc.), heated water from chemical plants and water used for washing (e.gcby’condensation or heat
exchange).

NOTE INegative material value can be a result of resources with detrimental enyironmental or ecological impacts.
For examplg¢, material resources of very low or negative values can include unwarted or contaminated prdducts.

This indicator represents the per cent energy recovered from residual, non-renewable resourde outflows
divided by|the total energy inflow. The total energy inflow can be composed of the following:

— energips derived from renewable energy resources;

— energips derived from virgin non-renewable resources(e.g. fossil fuels) or renewable mater]als that do
not mget requirements of A.2.4;

— energips derived from residual, non-renewable resources.
The calculation of the circularity indicator is pétformed by applying Formula (B.3):

_ (100-EinrEng)

(B.3)
Eqig

PrRNREN

e

where

Panrene 1S the energyFecovered from residual, non-renewable and non-recoverable resoyrce
outflowsAn%;

EinreNg 1S theélinflow energy derived from residual, non-renewable and non-recoverable
resources, in MJ] (or in kWh);

E1ig is the total inflow energy in in MJ (or in kWh);

B.4.3 Energy intensity

Energy intensity is defined as the amount of energy used to produce a given level of output or activity. It
includes all energy inputs of the processes of manufacturing a product and/or delivering a service, such as
consumed energy for by-products or resource management. Minimizing the usage of energy to provide a
product or service results in optimized energy intensity.

The methodology to calculate the energy intensity varies depending on the type of product or production
unit. Therefore, product sector standards can be used to determine the industry average and to measure the
industry average energy intensity, leading to a comparative indicator relative to the market average.
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The calculation of the circularity indicator is performed by applying Formula (B.4):

Eq

(B.4)

h);

IE
Iy =
Npy
where
Ig is the energy intensity calculated during the reference time period, in M] (or in kW
Eqig is the total inflow energy during the reference time period, in MJ (or in kWh);
Npy is the number of unit products, n, produced during the reference time period.
NOTE he calculated energy intensity can be compared to the industry average to assess the perfo

process or golution. Energy intensity performance relative to industry average can be calculated as‘a raj
the energy intensity measured for the system in focus and the industry average energy intensity.

B.5 Addi
B.5.1 Inf

An additio
recirculati

il
D

%L

tional water indicators

roduction to additional resource outflow indicators

al water indicator that considers the level of nutrient extraction from used water an
n is provided.

B.5.2 Nutrient extraction from discharged water
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(e.g. lipids,
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— the pe

The infornj

the a

the an

the am

eneral

s nutrients and related materials (e.g. above levels that would lead to eutrophication

duced to the water flow within the systefin focus should be removed from the w4
ation or at the point of discharge. The.gxtracted nutrients can be valuable resources
or further use. By extraction, they caf.be maintained within the wider economic syste
b the biosphere, as a circular way.efmitigating potential issues associated with the suj

Include, for example, nitrate, phosphorous as phosphate, metals (e.g. Ca, Fe, Na, K), car
fats, sugars), proteins and-vitamins.

indicator, two contrjbutions should be considered:

ount of water that\has been discharged after the extraction of nutrients;
‘centage of materials (relative to those originally present) extracted.
ation tode measured is:

ount of water discharged;

frinmtc avtpantnd) varodb e

..... frnatnd 4
o CLIICIILO CALlTIdell U

af o niy
oorrc orcrcacc T

[EPN
AT =y

tmance of a
io between

d effective

that have
iter during
and can be
m or safely
plus.

bohydrates

the total amount of nutrients extracted.

the nutrients in water, i.e. the total amount of materials present in the water discharge prior to extraction;

The indicator can be calculated by alternative Methods A (see B.5.2.2) and B (see B.5.2.3). Either method
can be used to indicate the effectiveness of extraction but applying both methods provides a more complete
description.
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B.5.2.2 Indicator Method A

The percentage of water from which all surplus nutrient and related materials have been extracted, before
discharge of the water from the system in focus, with respect to the total water discharged is calculated by

applying Formula (B.5):

(100-Wprgp)

= (B.5)
Woror

where

Wg is the per cent of nutrient extracted water discharged;

Wptrd  is the volume of water discharged subjected to extraction, in m3 or suitable volumd unit;

Wptol  is the total volume of water discharged, in m3 or suitable volume unit.
B.5.2.3 Indicator Method B
The percerjtage of the mass of extracted surplus materials (that have been introduced to the waterl within the
system in focus) which have been safely returned to the economy or envirortiment through recygling, reuse
or nutrienf recirculation, with respect to the original mass of materials prior to extraction is calculated by
applying Formula (B.6):

(100-myatexT )
Pgsmat = (B.6)
MMATPTE

where

Pesmat is the percentage of extracted surplus materials;

myatexr 1S the mass of materials extracted, ih kg or other mass unit;

myarare 1S the original mass of materials prior to extraction, in kg or other mass unit.
B.5.3 Water intensity
Water intensity is defined as the‘amount of water used to produce a given level of output or|activity. It
includes al| water use/consumption by the manufacturing process, operations to deliver a servic¢ and other
organizatipnal activities. Redueing the total water use/consumption needed to deliver a product or service
results in improved watepintensity. The exact methodology to calculate the water intensity varies|depending
on the type of product er’production unit. Specific-sector standards on water footprint assessment (e.g.
ISO 14046) can be used to determine/measure the water intensity of the system in focus (as well as the
industry ayerage to.enable comparison).
In a circulgr eCentomy, the objective is to reduce or minimize (virgin) resource use and extraction,|which also
includes water. Therefore, water intensity is a useful indicator to assess the efficiency of water cohsumption.
The calculation of the indicator is performed by applying Formula (B.7):

Emiw
Ly = (B.7)
Npy
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where
Iy is the water intensity calculated during the reference time period, in I;
Emiw is the total inflow (withdrawal/use/consumption) of water during the reference time period,
inl;
Npy is the number of unit products (output or activity), n, produced during the reference time

period.

B.6 Additional economic indicators

B.6.1 Introduction to economic indicators

There are $everal economic indicators that are not specifically developed to measure circularity
used to asdist with the transition that is needed from a linear economy to a circular ecofiomy.

B.6.2 Reyvenue share related to circularity

There is cyrrently no widely accepted common definition of a circular productthat is robust, r|
verifiable. However, measuring the share of an organization’s total sales revenue of products an
that contripute to the circular economy is being used in practice. It is,uSually expressed as pel
sales revenue generated per year through the sales of the so-called~€ircular products”. Increz
indicator represent an improved circularity performance of the ¢rganization’s efforts to cont
circular ecpnomy.

This docun
what consf
increases t

hent does not provide such an economic circularityindicator because of the lack of co
itutes a circular product and how the circularity can be calculated in a very clear m
he risk of misleading information.

e the circularity performance of a product, the organization should apply the mandatoj
resource outflow circularity indicators-of Clauses A.2 and A.3.

To measur
inflow and

B.6.3 Netvalue added
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Factor cos
include ne
costs and i
estimate th

ue added (NVA) indicator measures the value of a product minus negative economic f:
Es include indirect taxes,.depreciation, increasing rent, etc. However, this can be 1
bative effects of transitien to circular strategies by including capital costs, increase
hcreased labour costs#While NVA is used as a linear economy tool, it does allow orgar
le advantages and diSadvantages of implementing a circular value creation model.

but can be

eliable and
d solutions
'centage of
ses in this
ribute to a

nsensus on
hnner. This

yresource

ictor costs.
hodified to
d resource
lizations to

The information requiréd“to calculate this indicator is sales, stock, capital expenditure, costs|associated
with workers, training’and productivity changes, as well as economic factors such as depreciation, monetary
exchange, Indirect'takes, etc.
The calculatjon.of the circularity indicator is performed by applying Formula (B.8):

Inva =G+H-] (B.8)
where

Inva  is the NVA indicator, in monetary units (e.g. $, €);

G is the total revenue generated by the use of circular resources, in monetary units (e.g. $, €);

H is the stock change, in monetary units (e.g. $, €);

Ji is the sum of all negative economic factors, in monetary units (e.g. $, €).
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B.6.4 Value per mass

Value per unit mass of resource provides estimation of the efficiency of resource use. While increasing value
per mass shows increasing circularity (whether due to recycling, reuse, remanufacturing, etc. or increased
resource efficiency), comparisons are only valid within a specified system or closely related systems.

The information to be measured is sales, stock and mass of resource(s) input.

The calculation of the circularity indicator is performed by applying Formula (B.9):

Iypym =—

K
L

(B:9)

where

Iypym

K

B.6.5 Re|

Resource g

is the value per unit mass (VPUM) of resource(s) input, in monetary units perkg (e
€/kg);

is the product revenue value, in monetary units (e.g. $, €);
is the total mass of resource(s) used, in kg.
source productivity

roductivity is similar to value per mass but is extended tothe regional system level by

rather than revenue. It allows a region or country (or organization following suitable modificatic

progress t
on the typ
organizati

GDP is not

pwards a circular model. Its weakness is that the resource productivity can change
e of products manufactured or used and can change as the economy of a region,
n change.

always the ideal measure of a region’s economic activity as it does not include ng

transactions or imports, and other economic indicators may be considered.

The infornj

The calculd

ation to be measured is GDP (or DMEler RMC depending on the system level).
ition of the circularity indicator‘is)performed by applying Formula (B.10):

g $/kg,

use of GDP
n) to track
depending
country or

n-financial

(B.10)

Igp = irw;
where
Igp; |s the genuine progress indicator (GPI), in monetary units (e.g. $, €);
M s the GDP,jin monetary units (e.g. $, €) (or DMC or RMC);
N s the\sum of negative impact costs, in monetary units (e.g. $, €).
B.6.6 Genuine progress indicator

The GPI is suited to the higher system levels. It is a correction to GDP accounting for negative impacts. It
is often used as an alternative to GDP and considers negative effects related to economic activity, such as
environmental impacts among others. Although not strictly defined for circularity, it is highly useful as the
GPI reflects the positive and negative results of economic growth. It can be modified by consideration of

factors suc

h as DMC, RMC, recycling rates, flows to land fill and incineration, recovery costs, etc.

The information to be measured is GDP (or DMC or RMC or recycling rates or landfill/incineration rates

depending

on the system level).
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The calculation of the circularity indicator is performed by applying Formula (B.11):

where

Igpy s the GPI, in monetary units (e.g. $, €);

M is the GDP, in monetary units (e.g. $, €) (or DMC or RMC or recycling rates or landfill/incinera-
tion rates);

N is the sum of negative impact costs, in monetary units (e.g. $, €).
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Annex C
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neral
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compleme

that are caused by the actions to achieve cirCular goals. An organization is free
tary methods that fit best to its activities and\context. Complementary methods can
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link circular actions to other sustainability initiatives@r programmes relevant at organizationall, product/

solution, industry sector, regional or world level (e:g. the SDGs, social development program

footprint
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The differd

a particular methodology globally censistent, the complementary methods are grouped for selec

on their st
circular ec
sectors an
world. In t
use, recogi

Clauses C.]
Clause C.3
to evaluatd
standard f

easurement and sustainable procurement).
b of selection are given in C.2.2 te'C:2.4.

nt complementary methods evaluate different aspects of a circular action. To make t}

es, carbon

e choice of
tion based

indardization and type(©fjpromoting organism. This categorization is useful in the co
d value chains ané@-to also generate social, environmental and economic impacts

1ized and validated worldwide.

b and C.4 provide a list of complementary methods standards. When possible, a staf]
is preferable. In the absence of the appropriate standardized methodology from this
som€ required aspect (e.g. the social impact of a production decision or choice of m

text of the

bnomy since the decisions made in this framework have the potential to affect differentproductive

round the

his context, coniplementary methods can be selected between tools of wide dissemination and

idard from
first group
aterials), a

‘om Clause C.4 and beyond can be selected.

To determine which complementary methods are relevant, the following options can be considered:

the ISO, or where available, IEC standardized methods;

methods promoted and standardized by international organizations in which most of the world’s

countries participate, such as the UN, the International Labour Organization (ILO) and the World Trade
Organization (WTO);

methods promoted by regional organizations or representative of groups of countries, such as OECD,

APEC, OAS, European Commission, Mercosur (such as Economy-Wide Material Flow Accounts from OECD);
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— methods promoted and used by industrial associations and international NGOs (e.g. the methods
recommended by the World Business Council for Sustainable Development (WBCSD), the Electrical and
Electronics Industry Association, Cement Association, ICMM and the Ellen McArthur Foundation).

C.2.2 Consistent with the system level

The system level of the system in focus (from regional, interorganizational or organizational to product
level) should be taken into consideration as not all potential complementary methods can be adapted or

adequately
EXAMPLE

used to assess different aspects of a circular action.

Economic-wide material flow analysis (EW-MFA) can be adequately used for the regional and perhaps
interorganizational levels but can be a subject of significant uncertainty at the organizational or product level.

C.2.3 Copsistent with the system boundary

Time frame and spatial and geographical scales can play an important role in cheoesing|a specific
complementary method.

EXAMPLE The dilution or stock of material into the technostructure can imply the.use of MFA instead of

traditional nass balance to assess material availability.

C24 Ex

pert capabilities

Ensure thaft at least one team member has enough knowledge and experience with different complementary

methods. K

C.3 Inte

The follow
assessmen
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can us
manag

pillar ¢f sustainability. It helps an organization to achieve the intended outcomes of its env

manag
partie
enviro
either

ISO 14
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financ
that u
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rnational Standards for measurement and-assessment

ing non-exhaustive list of International Stahdards can be applied for measur
:

001 specifies the requirements for an environmental management system that an oj
e to enhance its environmental perfornrance. It is intended for use by an organization|
e its environmental responsibilitiesiin a systematic manner that contributes to the env

ement system, which provide benefits for the environment, the organization itself and
5. It is applicable to any erganization, regardless of size, type and nature, and apy

control or influence ¢onsidering a life cycle perspective.

051 provides a genéral framework for material flow cost accounting (MFCA). Under
nd stocks of materials within an organization are traced and quantified in physical unit
) and the costsassociated with those material flows are also evaluated. The resulting i
f as a motivator for organizations and managers to seek opportunities to simultaneous
al benefits and reduce adverse environmental impacts. MFCA is applicable to any or
bes,anaterials and energy, regardless of their products, services, size, structure, lo
gimanagement and accounting systems. Under a circular economy framework, MFCA d

bment and

ganization
seeking to
ronmental
ronmental
interested
lies to the
ines it can

MEFCA, the
b (e.g. mass,
hformation
ly generate
ganization
ration, and
an provide

valuabte Tnformation for resource effictency as it can be used to improve eco-efficiency analysis as well
as in strategic decision-making processes within organizations.

ISO/TS 14071 provides requirements and guidelines for conducting a critical review of any type of LCA
study and the competencies required for the review. It provides: details of a critical review process,
including clarification with regard to ISO 14044; guidelines to deliver the required critical review
process, linked to the goal of the LCA and its intended use; content and deliverables of the critical review
process; guidelines to improve the consistency, transparency, efficiency and credibility of the critical
review process; the required competencies for the reviewer(s) (internal, external and panel member); the
required competencies to be represented by the panel as a whole. It does not cover the applications of LCA.

[SO 14040 describes the principles and framework for LCA including: definition of the goal and scope of
the LCA, the LCI analysis phase, the life cycle impact assessment (LCIA) phase, the life cycle interpretation
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phase, reporting and critical review of the LCA, limitations of the LCA, the relationship between the LCA
phases, and conditions for use of value choices and optional elements.

ISO 14044 specifies requirements and provides guidelines for LCA including: definition of the goal and
scope of the LCA, the LCI analysis phase, the LCIA phase, the life cycle interpretation phase, reporting and
critical review of the LCA, limitations of the LCA, relationship between the LCA phases, and conditions
for use of value choices and optional elements.

“LCA can provide technical support to [circular economy] decision-makers, to assess trade-offs of
impacts on a variety of environmental impact indicators, such as water use, energy, climate change,
and raw materials. LCA can also be applied to identify the most promising [circular economy] actions
and options for improving the environmental performance of society’s consumption and production
patterns. For example, LCA provides a correction to economic analyses based on current taxation
regimg¢s, where labour 1s taxed more than material resources” (Life Cycle Initiative 2020124)

ISO 14067 specifies principles, requirements and guidelines for the quantification and‘reporting of the
carbor] footprint of a product (CFP), in a manner consistent with International Standatrds gn LCA (see
ISO 14P40 and ISO 14044).

ISO 14046 specifies principles, requirements and guidelines related to watérfootprint assessment of
produgts, processes and organizations based on LCA. It provides principles,réequirements and guidelines
for conducting and reporting a water footprint assessment as a stand-alone assessment, or as part of a
more domprehensive environmental assessment. Only air and soil releases that impact water|quality are
included in the assessment, and not all air and soil releases are included. The result of a watgr footprint
assessment is a single numeric value or a profile of impact indicator results.

ISO 14045 describes the principles, requirements and guidelines for eco-efficiency assegsment for
produ¢t systems. Requirements, recommendations and.guidelines for specific choices of|categories
of envjronmental impact and values are not included(The intended application of the ecq-efficiency
assessment is considered during the goal and scope definition phase, but the actual use of thie results is
outsidge the scope of ISO 14045.

EXAMHLE Improving the eco-efficiency of tHe) circular economy system in mining areas can pe the most

effective way to reduce the greenhouse effect aiid achieve sustainable development.

ISO 15
assets
and re

686-5 provides requirements and ‘guidelines for performing LCC on buildings and c
service-life planning. LCC as;an-economic assessment considering all agreed projected
evant cost flows over a petiod of analysis expressed in monetary value. The projecte

pnstructed
significant
d costs are

those peeded to achieve defined levels of performance, including reliability, safety and availapility.

ISO/IE
used fi

party)

C 17029 includes requirements and guidelines how to set up verification programme
pr internal (e.g. first party), collaborative (e.g. second party) as well as independent

s. It can be
(e.g. third

ISO 20915 specifies guidelines and requirements for conducting LCI studies of steel procillcts. When
considering the'eircularity of steel products, it is recommended to refer to the evaluation njethods for
recycling in\this document.

C.4 International Standards with guidance methods

[SO 14025 establishes the principles and specifies the procedures for developing Type III environmental
declaration programmes and Type Il environmental declarations. It specifically establishes the use of the
[SO 14040 family of standards in the development of Type [Il environmental declaration programmes and
Type Ill environmental declarations. It establishes principles for the use of environmental information,
in addition to those given in ISO 14020. Type III environmental declarations are primarily intended
for use in business-to-business communication, but their use in business-to-consumer communication
under certain conditions is not precluded. It Can be used to engage suppliers in sustainable consumption
and production schemes in order to take the best decisions in a circular economy programme. It can also
be used to communicate in a certified and comparable way (using EPD) the environmental performance
of inputs of materials and other supplies.
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ISO/TS 14027 provides principles, requirements and guidelines for developing, reviewing, registering
and updating PCR within a Type IIl environmental declaration or footprint communication programme
based on LCA according to ISO 14040 and ISO 14044 as well as [SO 14025, ISO 14046 and ISO 14067. It
also provides guidance on how to address and integrate additional environmental information, whether
or not it is based on LCA in a coherent and scientifically sound manner according to ISO 14025. It can be
used for establishing basic principles to develop rules for measuring and assessing circularity according
to product or material categories.

ISO 20245 establishes minimum screening criteria for second-hand goods that are traded, sold, offered
for sale, donated or exchanged between countries. It is intended to help protect health, safety and the
environment in which second-hand goods interact, when used by consumers. Is applicable to second-
hand goods that are shipped across at least one international border, and where the intended end user is
a consumer. It does not apply to goods that are remanufactured, rebuilt or refurbished.

ISO 20400 assists organizations in meeting their sustainability responsibilities in value
prov1 ing guidance on: sustainable procurement principles, drivers and key consideratio

organizing the procurement function towards sustainability and defining sustainab
strategies; and integrating sustainability into the procurement process. ISO 20400is based on

and a fletailed description of possible procurement actions for the 37 issues of social respd

includ¢d in an annex.

ISO 26000 is a social responsibility guidance standard that includes international guid
behavioural norms, such as the UN Declaration on Human Rights[38}, UN Guiding Principles a
and Human Rights[24], and ILO Conventions and Recommendations for Labour Rights. ISO
practi¢al and integrated instrument to assist organizations insgontributing to sustainable deve
is an all-encompassing guidance, with: seven core subjects:‘environment, human rights, labou
consuner issues, organizational governance, fair operating practices and community involy
development; seven principles, including accountability,transparency and ethical behaviour;
party identification, dialogue and value chain responsibility (sphere of influence); practical g
integrating corporate social responsibility into core activities and value chains.

ISO 37%
perfor
be usd

120 defines and establishes methodologies for a set of indicators to steer and m
mance of city services and quality ©f life. It follows the principles set out in ISO 371
d in conjunction with ISO 37101yand other strategic frameworks. It is applicable t
pality or local government that undertakes to measure its performance in a comp
le manner, irrespective of$ize and location.

setting, due diligence and avoiding complicity; integrating sustainability into-the pr

chains by
s such as
ocurement
e sourcing
[SO 26000,
nsibility is

elines and
n Business
26000 is a
lopment. It
I practices,
ement and
interested
hidance for

casure the
D1 and can
0 any city,
arable and

social and
s along the

ibution, use,
iflc data, can

and LCC. It
e Initiative

Life cycle sustainability assessment (LCSA): This refers to the evaluation of all environmental, social
and economic negative impacts and benefits in decision-making processes towards more sustainable
products throughout their life cycle. The interest in developing methods to better understand and
address the impacts of products along their life cycle has been stimulated by a growing global awareness
of the importance of protecting the environment; an acknowledgement of the risks of trade-offs between
possible impacts associated with products (both manufactured and consumed); and the necessity of
taking account of climate change issues and biodiversity from a holistic perspective (UNEP/SETAC Life
Cycle initiative, Principles for the application of life cycle sustainability assessment[32]). The LCSA broad
approach is especially valuable as a complementary analysis for the circular economy. It can support
evaluating and comparing the most promising circular economy actions and options for improving
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the environmental performance of society’s consumption and production patterns. (See the Life Cycle
Initiative 2020591

C.6 Methods promoted by regional or specific international organizations

— Economy-wide material flow accounting, particularly the OECD Methodology[49l: It focuses on the
material performance of the economy measured at clearly defined “crossover points” at the outer limit of
the national economy. A clear common understanding of what constitutes the national economy and how
exactly its outer boundary is defined is helpful to EW-MFA compilers. This clear understanding ensures
that material flows are accounted for in a standardized way at conceptually consistent “crossover
points” or “measurement points” (European Commission 2018[491). EW-MFA can be used to calculate the
environmental rucksack and the material footprint of goods and services, when transferring flows from

one ec

C.7 Mat

The applic
are strictl
Materials

properties
food (see A
and indust

Standards
properties
can hostdd

Through 1
affecting p
alloys. The
can indicat
specificati
[SO provid

ASTM
as wat
assess
of the
distrib

bnomy to another; it also is related to SDG 8.

erial property specifications and ASTM standards

htions and use of primary or secondary materials are determined by their’propertieg
Iy controlled or regulated in many industrial sectors. The American'_Society for T
[ASTM) provides specific standards for mechanical, physical, chemical, optical ay
for use in, for example, the medical implant (see ASTM F67), construction (see ASTM
\STM E460) sectors. Such standards are necessary for health@and safety across mar
'y, farming, medical, food, chemicals, etc.

can focus on performance (yield strength, ductility, corrosion resistance) through
such as crystal structure, grain size and phase compuesition. Organizations which ar
tails of properties across material grades and manufacturers related to application and

euse, remanufacture and recycling processes, ‘many critical material properties d
erformance and preventing use in a specifiedzapplication. This is well documented for g
e changing properties can be used to indieate the efficiency of recycling and other prd
e whether materials are being up cycled) recycled or down cycled. Very often materi:
ns are used with other complementary techniques to address the benefit of a circul
es guidance for the use of secondary materials (e.g. ISO 59014).

£3210: A standard practice for the organization that provides infrastructure asset se
er, transit, security, wheré\interested party input is integral to the planning, perfor
ment of performance. Révenues and outlays are tracked so as to monitor keeping within
prganization, but also selecting the revenue sources that have highest equity in term
ution.

and these
esting and
1d thermal
€926) and
ufacturing

to physical
b specified,
standards.
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Annex D
(informative)

Circular economy and the SDGs

D.1 Contributing to sustainable development

A circular economy system should contribute to sustainable development. This means contributing to the
SDGs of th¢ UN Agenda 2030[24], Circular economy activities can have a positive impact on many, SDGs.

This anney provides general information on the relationships between circular economyyjand the SDGs. It
also provides more detailed examples on the relationships with SDG targets and indicatoxs.

NOTE Because the UN Agenda 2030 has been developed and agreed for implementation-of the SDGY at regional
level (e.g. dountry, region, city), the measurement of SDG targets and indicators is mbostly applicable to public
organizatiohs and government institutions. However, the UN Agenda 2030 has inspired'many private anfl non-profit
organizatiofs to adopt relevant SDGs into their mission and policies.

D.2 Genferal overview between circular economy and SDGs

The circular economy is strongly related to SDG 12 “Responsible:xconsumption and production”. [Circularity
can also hpve its roots in SDG 9 “Industry, Innovation and Infrastructure” by improving the |circularity
performanice of buildings and infrastructure.

Figure D.1 shows the circular economy with SDG 12 in the centre and possible relationships with ¢ther SDGs.

CLEAN WATER
AND SANITATION

00D HEALTH AFFORDABLE AND
AND WELL-BEING CLEAN ENERGY

WL

15 LIFE 12 RESPONSIBLE DECENT WORK AND

ON LAND ECONOMIC GROWTH
CONSUMPTION
~ AND PRODUCTION

—~——

INDUSTRY, INNOVATION

LIFE BELOW
1[|' WATER AND INFRASTRUCTURE

1 CLIMATE SUSTAINABLE CITIES

ACTION _1 1 AND COMMUNITIES

d B

Figure D.1 — Circular economy and relationships with other SDGs

D.3 Direct and indirect relationships between circular economy and SDGs

Circular economy practices can have a clear and direct impact on SDGs and their targets; however, the
impact can also be less evident and indirect.
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For example, target 12.4 of SDG 12 indicates:

“12.4 By 2020, achieve the environmentally sound management of chemicals and all wastes throughout
their life cycle, in accordance with agreed international frameworks, and significantly reduce their
release to air, water and soil in order to minimize their adverse impacts on human health and the

enviro

NOTE

nment”.

In this situation it can be relevant to refer to the target-associated SDG indicators 12.4.1 and 12.4.2, as they

provide specific scope, variables, source and type of data, metrics and ways of accounting/calculations that can show

or help tom

ake a proper link to circular economy activities:

Indicator 12.4.1: Number of parties to international multilateral environmental agreements on hazardous waste,

and other chemicals that meet their commitments and obligations in transmitting information as required by each

relevan

Indicat
type of]

EXAMPLE

An imp

tagreement

pr 12.4.2: (a) Hazardous waste generated per capita; and (b) proportion of hazardous wasts
treatment.

Circular economy practices and SDGs[52]:

ortant objective to make the circular economy work for SDG 3 and SDG 8 wguld be to elimin

econonpy practices with negative health impacts on workers in both informal and formal recycling se

MoreoV
with nd

Curren|
implen
8.3 and

Anothe
health

implen]
energy

Uptake

D.4 Exal

D.4.1 Ge

When asse
the impact

Examples

D.4.2 SD

Target 3.9:

water

SDG indica

Water,

er, what is required is the transfer of recycling technologies and processes-that prevent chemic
gative effect on the environment. This would contribute to achievingTarget 12.4.

[ recycling activities carried out by the informal sector will require strong interested party i
ent capacity building, vocational training and technology transfer to turn them into “decent jo
8.5).

r example that demonstrates the cross-cutting natufe of circular economy practices is S
hnd well-being). Most targets under this goal have™no relationship with circular economy p

enting circular economy practices under SDG 6 {Water and sanitation) and SDG 7 (Affordab
will contribute meaningfully to progress on health and well-being.

of circular economy practices related to renéwable energy and contribute to achieving energy targ
mples of SDG targets and indicators in relation with circularity indicz

neral

5 on the SDGs, at amore detailed level of SDG targets and indicators.

n the SDGs mentioned in Figure D.1 are given in D.4.2 to D.4.9.

IG 3: Good health and well-being

treated, by

ate circular
ctors.

h]l emissions

hitiatives to
bs” (Targets

DG 3 (Good
ractices but
e and clean

tets of SDG 7.

itors

ssing the circularity(performance of a specified system, it is valuable to take into copsideration

and soil pollution and contamination.

tors:

Sanitation and Hygiene for All (WASH) services).

3.9.3: Mortality rate attributed to unintentional poisoning.

Circularity indicator examples, with indirect impact:

Recycl

ed and cleaned wastewater (cubic meters per day) avoiding pollution of river.
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— Reduced hazardous waste to landfill avoiding soil pollution.
Indicator from this document (see A.5.4):

— Ratio (on-site or internal) water reuse or recirculation.

D.4.3 SDG 6: Clean water and sanitation

Target 6.3:

— By 2030, improve water quality by reducing pollution, eliminating dumping and minimizing release of
hazardous chemicals and materials, halving the proportion of untreated wastewater and substantially
increasing recycling and safe reuse globally.

SDG indicaltors:
— 6.3.1:

roportion of wastewater safely treated.
— 6.4.1: Change in water-use efficiency over time.
Circularity|indictor examples, with direct impact:

— Water|use or reduce (m3) per source (waterboard, rain water, water 9friver/lake, ground water) in
operatjions.

— Waterrecycled (m3) within an organization or between organizations.
— Reduced or prevented hazardous chemicals into water sources.
Indicators from this document (see A.5.3 and A.5.4):

— Per cent water discharged in accordance with quality‘requirements.

— Ratio (on-site or internal) water reuse or recircutation.

D.4.4 SDG 7: Affordable and clean energy
Target 7.2:
— By 2030, increase substantially the'share of renewable energy in the global energy mix.
SDG indicator:

— 7.2.1: Renewable energy.shiare in the total final energy consumption.
Circularity|indicator examples, with direct impact:

— Reduction of energy resources (renewable and non-renewable), due to material resource effitiency.

— Energy savings due to refurbishing or remanufacturing of a product portfolio.

Indicators from this document (see A.4.2 and B.A.2):
— Average per cent of energy consumed that is renewable energy.

— Per cent energy recovered from residual, non-renewable and non-recoverable resource outflow.

D.4.5 SDG 8: Decent work and economic growth

Target 8.4:

— Improve progressively, through 2030, global resource efficiency in consumption and production and
endeavour to decouple economic growth from environmental degradation, in accordance with the 10-
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year framework of programmes on sustainable consumption and production, with developed countries

taking
SDG indica

the lead.

tors:

8.4.1: Material footprint, material footprint per capita and material footprint per GDP.

8.4.2: DMC, DMC per capita, and DMC per GDP.

Circularity indicator examples, with indirect impact:

Indicator f
— MP.

— Value |

Resoul

D.4.6 SD

Target 11.6:

By 20

attention to air quality and municipal and other waste management.

SDG indica

11.6.1;
urban

Circularity

Recycl
waste
— Recycl
Indicators
Per ce

Per ce

D.4.7 SD
SDG 13 ta

I

Primary material resources (mass) used in procured road-infrastructure per region.

Reused material resources (mass) in automotive sector of country X.

rom this document (see A.6.2, B.6.4 and B.6.5):

DET" INAass.

‘ce productivity.

|G 11: Sustainable cities and communities

B0, reduce the adverse per capita environmental impact of cities, including by pay

kor:

proportion of urban solid waste regularly collected and with adequate final discharge
solid waste generated, by cities.

indicator examples, with direct impaet:

ed paper, glass, plastic and food-waste (mass/year) per city avoiding incineration ang
material.

ed E-waste (mass/year)per city.

from this document (see A.3.4 and A.3.5):

tactual recycled-material derived from outflow

tactual recirculation of outflow in the biological cycle

G 13:.Climate action

ing special

out of total

| landfill of

Irg€ts and indicators are linked to countries, which makes it difficult to connect

circularity

indicators directly to the SDG 13 indicators, with exception of the regional system level for a country.

However, circularity activities at the four system levels can contribute to reduce GHG emissions in favour of
climate situations.

Circularity indicator examples, with direct impact:

per sector in country X.

CO, equivalents) per sector in country X.
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ducts.

Indicator from this document (see A.3.3):

D.4.8 SD

Per cent actual reused products and components derived from outflow.

G 14: Life below water

Target 14.1:

activities, including marine debris and nutrient pollution.

Percentage of renewable energy for all processes, including biofuels and biogas from residual sources or

By 2025, prevent and significantly reduce marine pollution of all kinds, in particular from land-based

SDG Indicaltor:

14.1.1:

Circularity

Plastid

Waste
produ

Indicator f

Index of coastal eutrophication and floating plastic debris density.
indicator examples:
packaging reduced (to avoid losses to rivers, lakes, seas, oceans).

pollution reduced or prevented by biodegradable products instead of non-biodegrad
ts.

fom this document (see A.5.3):

— Per cent water discharged in accordance with quality requiréments.

D.4.9 SDG 15: Life on land

Target 15.5:

Take 1
biodiv

A direct n
define. Hoy
examples.

Circularity

Reduc
avoidi

irgent and significant action to reduce,the degradation of natural habitats, halt
brsity and, by 2020, protect and preventthe extinction of threatened species.

easurement connection with the,related SDG indicator (15.5.1: Red List Index) is
vever, indirect impact of circularity activities to biodiversity can be measured, see th

indicator examples, with/indirect impact:

bd hazardous releases to soil and air in replacing chemical pesticides by biodegradable
1g toxic diseasesfor insects and birds.

Reuse

biode

wood (palet packaging, construction demolition) avoiding deforestation (number of t

Use of piological'material from agricultural production methods that regenerate biodiversity.

Percentage" of materials that have been safely returned to environment through c

able based

the loss of

difficult to
e following

pesticides,

rees/year).

bmposting,

A S A A b e cte T
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Indicator from this document (see A.2.4):

— Average renewable content of an inflow.
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