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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Assessment of material recyclability rate and material recoverability rate
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of products

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

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

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

International Standard I|EC 62635 has been prepared by IEC technical committee 111:
Environmental standardization for electrical and electronic products and systems.

This edition cancels and replaces the technical report published in 2012.

This edition includes the following significant technical changes with respect to the previous
technical specification:

— Material recyclability and material recoverability introduced;

— Default EoL treatment scenarios for the calculation of product material recyclability and
material recoverability introduced;

— Specific EoL treatment scenarios updated and adapted to the state of the art;
— Alignment with EN 45555 [8];
— Material recyclability rate quantification of materials of interest.
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The text of this International Standard is based on the following documents:

FDIS Report on voting

XXX XXX

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

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

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

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

— reconfirmed,

— withdrawn,

— replaced by a revised edition, or

— amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding

of its contents. Users should therefore print this document using a colour printer.
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Introduction

EDITOR”S NOTE TO NCs: The objective is to move (copy) the information contained in each
EoL treatment scenarios in the Annexes of this document into the new IEC SDB 62635 once it
is created (in reference to standard as database below).

Electrical and electronic equipment (EEE) have become a defining and ubiquitous feature of
modern life, raising living standards of the global population. As a counter-effect, they are
becoming one of the fastest growing waste streams globally.

NOTE The amount of e-waste exceeded 57 million tons in 2021 (WEEE Forum [10]).

Electrical and electronic equipment waste (e-waste) contains a complex mixture of materials,
some of which are hazardous or contain hazardous substances, able to cause major
environmental and health problems if the discarded devices are not managed properly. Modern
electronics also contain critical and valuable resources, such as critical raw materials (CRMs)
and gold. These can be recycled and re-used if the waste is effectively managed. Improving the
collection, treatment, recovery (incl. recycling) of electrical and electronic equipment (EEE) at
the end of their life can increase resource efficiency and support the shift to a circular economy.

To determine the ability to recover the materials contained in a product or its parts and materials
at end-of-life, the concepts of “material recyclability rates” and “material recoverability rates”
are introduced. In order to effectively improve the ability to recover or recycle materials at their
end-of-life, it is important to consider the recoverability and recyclability of the product and its
parts already during the design and development phase. In order to ensure that a given material
recyclability and material recoverability potential materializes into actual material recycling and
material recovery rates it is important to ensure that the actual treatment technologies employed
at product EoL are state of the art and capable to recover and/or recycle groups of materials of
interest such as critical or environmentally relevant materials.

IEC 62635 consists of two parts:

— this document, which provides a comprehensive framework for assessing the
recyclability and recoverability of materials used in EEE, including groups of materials
of interest such as critical or environmentally relevant materials;

— a standard as database (IEC 62635 SDB) which is a managed collection of EoL
treatment scenarios including recycling and recovery rates.

The IEC 62635 SDB is maintained by a database maintenance team (SDBT 62635) which
updates information in the IEC 62635 SDB based on requirements specified in the IEC 62635
standard.

This document provides the calculation rules based on the understanding that the material
recovery rate and material recycling rates are defined as the data provided by the EoL treatment
operator. The product material recyclability rate and the material recoverability rate are the
result of the calculation performed by the manufacturer.

The general method presented in this document takes into account the availability and efficiency
of state-of the-art recycling and recovery processes to predict the material recyclability or
material recoverability rates of products during the design phase. The focus is, therefore, on
the ability to recycle or recover the product itself rather than the recycling or recovery
processes.

This document can be used to assess a products material recyclability and material
recoverability independently of where it will be recycled using a default EoL treatment scenario
presented in Annex B and Annex C. The option to use a default EoL treatment scenario is
intended to assess products material recyclability and material recoverability early in the design
process where the final fate of a product is not always known, to compare the evolution of a
product design overtime or to compare different product designs against each other based on
a common baseline.
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This document can also be used to assess a product material recyclability and material
recoverability in relation to an EoL treatment scenario that is specific for a given country, region
or product group.

It is assumed that the assessment of the material recyclability and material recoverability of a
product as a whole may be valid for a certain period of time in a given geographical
area. Therefore, the standard provides organizations with

— relevant information to characterize activities at EoL treatment facilities in order to
enable them to implement effective environmentally conscious design and,

— sufficient information for the product designers (having to ensure the design for
recycling) about what will happen later-on, in the recycling process.

This document will promote sustainable practices by enabling manufacturers, with the support
of EoL operators, to evaluate the potential for material recycling and material recovery at the
end of a product’s life cycle. It also allows for meaningful interactions between EoL treatment
operators including secondary raw material suppliers with manufacturers that use these
secondary materials.

By applying this document, organisations can enhance their environmental performance,
contribute to waste and pollution reduction and so contribute to a circular economy.
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1 Scope

IEC 62635 provides a method to calculate the material recyclability rate of electrical and
electronic equipment (EEE) during the design phase using material recycling rate data based
on EoL treatment scenarios. It also provides a method to calculate material recoverability rate
based on material recovery rate data. This document sets up criteria and a format to describe
the EoL treatment scenarios. Additionally, the method can be also applied for the calculation of
recyclability and recoverability of materials of interest such as CRMs.

To achieve the above, this document addresses:

— A default EoL treatment scenario for material recycling and for material recovery,

— Examples of EoL treatment scenarios and the corresponding material recovery and
material recycling rates,

— Provisions for product information from manufacturers to EoL treatment operators to
improve material recycling and recovery rates,

— Provisions for EoL treatment information from EoL treatment operators to manufacturers
to build EoL treatment scenarios.

This document does not address the recovery of products and parts for reuse and product
packaging.

EDITOR”S NOTE TO NCs: A paragraph on the horizontal function will be added later, when
the horizontal publication is approved (separate Q doc will be circulated for it):

“This document is a basic/generic environment horizontal publication focusing on essential
requirements / data type and is primarily intended for the use by manufacturers and EoL
management operators in accordance with the principles laid down in IEC Guide 123 and IEC
Guide 108 ED3.”

2 Normative references
There are no normative references in this document.
3 Terms, definitions and abbreviations

3.1 General
For the purposes of this document, the following terms and definitions apply.
ISO and IEC maintain terminology databases for use in standardization at the following
addresses:
— |EC Electropedia: available at https://www.electropedia.org/
— ISO Online browsing platform: available at https://www.iso.org/obp
3.2 Terms and definitions
3.21
alternate material recovery

controlled processing of end-of-life (IEV 193-05-07) products (IEV 193-02-01) or waste (IEV

193-04-01) producing useful material (IEV 193-03-03) of a type different from that of the original
material

EXAMPLE Slag, by-product.
[SOURCE: IEC/FDIS 60050-193:2026 [1], 193-04-10.]
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3.2.2

critical raw material

CRM

material (IEV 193-03-03) which, according to a defined classification methodology, is
economically important, and has a high risk associated with its supply

Note 1 to entry: As the classification methodology is country- or region-specific, the CRMs list is also country- or
region-specific.

[SOURCE: IEC/FDIS 60050-193:2026 [1], 193-03-10.]

3.2.3
depollution
process of removing pollutant

3.24

pollutant

substance or agent present in an environmental medium, which, due to its properties, amount
or concentration causes adverse impacts on the environmental medium

[SOURCE: I1SO 11074:2025 [6], 3.328]

3.2.5

disassembly

process whereby a product (IEV 193-02-01) is taken apart in such a way that it can subsequently
be reassembled and made operational

[SOURCE: IEC/FDIS 60050-193:2026 [1], 193-04-26.]

3.2.6

dismantling

process whereby a product (IEV 193-02-01) is taken apart in such a way that it is not intended
to be reassembled and made operational

Note 1 to entry: After dismantling, some parts (IEV 193-02-02) can be reused.
[SOURCE: IEC/FDIS 60050-193:2026 [1], 193-04-27.]

3.2.7

end-of-life

end of life

EoL

life cycle stage of a product (IEV 193-02-01) starting when it is removed from its use stage until
the product has either its life extended or is handed over for recovery (IEV 193-04-04)

SEE: Figure 193-05-03

[SOURCE: IEC/FDIS 60050-193:2026 [1], 193-05-07, modified — The Note 1 to entry, related to
homographs, was deleted.]

3.2.8

end-of-life treatment

operation covering all activities starting when end-of-life (IEV 193-05-07) products (IEV 193-
02-01) are handed over for recovery (IEV 193-04-04) or are discarded and waste (IEV 193-04-
01) is handed over for recovery or final disposal (IEV 193-04-28)

Note 1 to entry: End-of-life treatment includes collection and logistics.

Note 2 to entry: End-of-life products can be handed over for recovery through, for example, a take-back programme
on request of or even managed by the manufacturer.

[SOURCE: IEC/FDIS 60050-193:2026 [1], 193-04-03, modified — The Figure and related Note
3 to entry have been deleted.]
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3.2.9

energy recovery

production of useful energy (IEV 193-03-23) through direct and controlled combustion or other
processing of waste (IEV 193-04-01)

SEE: Figure 193-04-04B

EXAMPLE Producing hot water, steam and electricity are common means for energy recovery.

[SOURCE: IEC/FDIS 60050-193:2026 [1], 193-04-11.]

3.2.10

final disposal

disposal

operation that does not lead to the recovery (IEV 193-04-04) of product (IEV 193-02-01), parts
(IEV 193-02-02), materials (IEV 193-03-03) or energy (IEV 193-03-23)

[SOURCE: IEC/FDIS 60050-193:2026 [1], 193-04-28, modified — The Figure and related Note
3 to entry have been deleted.]

3.2.1

manufacturer

natural or legal entity with responsibility for the design, manufacture, packaging and labelling
of a product (IEV 193-02-01) before it is placed on the market under its own name, regardless
of whether these operations are carried out by that entity itself or on its behalf by a third party

[SOURCE: IEC/FDIS 60050-193:2026 [1], 193-02-10 — modified, Note 1 to entry referring to
homographs has been deleted.]

3.2.12
material recovery

controlled processing of end-of-life (IEV 193-05-07) products (IEV 193-02-01) or waste (IEV
193-04-01) to produce useful material (IEV 193-03-03)

Note 1 to entry: Processes for material recovery can include dismantling, depollution, grinding, shredding, milling,
concentration, homogenization, refining, etc.

Note 2 to entry: The result of the material recovery is either alternate material or material that will be further processed
in material recycling.

Note 3 to entry: Material recovery results in circular material, i.e. material that can be recovered again.

[SOURCE: IEC/FDIS 60050-193:2026 [1], 193-04-07, modified — The Figure and the related
Note 4 to entry have been deleted.]

3.2.13

material recovery rate

mass ratio of any useful material (IEV 193-03-03) recovered from end-of-life (IEV 193-05-07)
products (IEV 193-02-01) or waste (IEV 193-04-01) excluding products or parts recovery (IEV
193-04-05) and energy recovery (IEV 193-04-11)

M(reco)

R(reco) =
M(eol/w)
where
R(reco) is the material recovery rate;
Mreco) IS the mass of the recovered materials;

Meeoiw) IS the total mass of the end-of-life products or waste (inflow in a certain period).

Note 1 to entry: When the material recovery rate is calculated, it is important to make clear where the material is
recovered from, whether end-of-life products or waste.

[SOURCE: IEC/FDIS 60050-193:2026 [1], 193-04-08.]
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3.2.14

material recycling

controlled processing of material (IEV 193-03-03) that has been recovered from end-of-life (IEV
193-05-07) products (IEV 193-02-01) or waste (IEV 193-04-01) to produce material of the same
or similar type as the original material

EXAMPLE An ABS compound that is shredded and then recycled as ABS compound; an aluminium alloy that is
recycled as an aluminium alloy; a thermoset that is shredded and used as filler in a thermoset material.

Note 1 to entry: Polymer materials are of the same type if they have the same base polymer such as PE, PP, ABS.
Metal materials of the same type share the same base metal (e.g. aluminium alloy).

Note 2 to entry: There can be variation in the performance or characteristics of the recycled material compared to
the original one.

Note 3 to entry: In some cases, the processes of recovery and recycling cannot be distinguished from each other.
Note 4 to entry: If the produced material is of a different type from the original material, it is an alternate material.

Note 5 to entry: Material recycling excludes products and parts recovery, alternate material recovery (IEV 193-04-
10) and energy recovery (IEV 193-04-11).

[SOURCE: IEC/FDIS 60050-193:2026 [1], 193-04-13, modified — The Figure and related Note
6 to entry have been deleted.]

3.2.15

material recycling rate

mass ratio of recycled material (IEV 193-03-12) recovered from end-of-life (IEV 193-05-07)
products (IEV 193-02-01) or waste (IEV 193-04-01) excluding alternate material recovery (IEV
193-04-10), products or parts recovery (IEV 193-04-05) and energy recovery (IEV 193-04-11)

M(rm)

M(w)

R(recy) =

where
Rrecy) is the material recycling rate;
m(m) is the mass of the recycled materials, excluding alternate materials;

mqw) is the total mass of the end-of-life products or waste (inflow in a certain period).

Note 1 to entry: When the material recycling rate is calculated, it is important to make clear where the material is
recycled from, whether end-of-life products or waste.

[SOURCE: IEC/FDIS 60050-193:2026 [1], 193-04-14.]

3.2.16

material separation

operation to separate materials (IEV 193-03-03), including mechanical, chemical or thermal
processes additional to disassembly (193-04-26) and dismantling (IEV 193-04-27)

EXAMPLE Smelting, sorting, etc.

[SOURCE: IEC/FDIS 60050-193:2026 [1], 193-04-25, modified — The Figure and related Note
1 to entry have been deleted.]

3.2.17

products or parts recovery

controlled process whereby functioning products (IEV 193-02-01) or parts (IEV 193-02-02) are
recovered from end-of-life (IEV 193-05-07) products or waste (IEV 193-04-01) and are brought
back to use for the same or a different purpose

Note 1 to entry: Processes for product recovery can include refurbishment (IEV 193-06-03), remanufacture (IEV 193-
06-04) and repurpose (IEV 193-06-05).

Note 2 to entry: Processes for parts recovery can include disassembly (IEV 193-04-26), cleaning, and testing.

[SOURCE: IEC/FDIS 60050-193:2026 [1], 193-04-05.]
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3.2.18

product material recoverability rate

ratio of mass of the estimated recoverable material (IEV 193-03-03) to the mass of the complete
product (IEV 193-02-01)

M(reco)

M(p)

R(reco,p) =

where
R(reco,p) is the product material recoverability rate;
M(reco) iS the total mass of the materials of the product that can be recovered;

m¢p) is the total mass of the product.
Note 1 to entry: The amount of materials that can be recovered is estimated based on a specific state-of-the-art end-
of-life treatment scenario.

Note 2 to entry: Recoverable material excludes material used for energy recovery.

[SOURCE: IEC/FDIS 60050-193:2026 [1], 193-04-09.]

3.2.19

product material recyclability rate

ratio of mass of the materials (IEV 193-03-03) that can be recycled to the mass of the complete
product (IEV 193-02-01)

M(recy)
M(p)

R(recy,p) =

where
Rrecy,p) is the product material recyclability rate;
Mrecy) iS the total mass of the materials of the product that can be recycled;

m¢p) is the total mass of the product.

Note 1 to entry: Recyclable materials exclude alternate materials and those related to energy recovery.

Note 2 to entry: The amount of materials that can be recycled is estimated based on a specific state-of-the-art end-
of-life treatment scenario.

[SOURCE: IEC/FDIS 60050-193:2026 [1], 193-04-15.]

3.2.20

recovery

controlled process by which products (IEV 193-02-01), parts (IEV 193-02-02) or materials (IEV
193-03-03) are recovered from end-of-life (IEV 193-05-07) products or waste (IEV 193-04-01),
or by which waste is used to produce energy (IEV 193-03-23)

Note 1 to entry: Recovery is an operation by which value is regained from end-of-life products or waste.

[SOURCE: IEC/FIDS 60050-193:2026 [1], 193-04-04, modified — The Figures and the related
Note 2 entry as well as Note 3 to entry related to homographs have been deleted.]

3.2.21

recycled material

material (IEV 193-03-03) reprocessed from end-of-life (IEV 193-05-07) products (IEV 193-02-
01) or waste (IEV 193-04-01) that is of the same or similar type as the original material and that
is ready to be used in manufacturing of products

SEE: Figure 193-03-11

Note 1 to entry: Recycled material can be pre- or post-consumer.

Note 2 to entry: Recycled material refers to the sum of the various fractions of materials recycled from end -of-life
products or waste like metals, plastics, etc., excluding alternate material and material used to produce energy (IEV
193-03-23)
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