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Abbreviations and definitions

BAU Business As Usual

BAT Best Available Technology / Best Available Techniques
BOM Bill of Materials

BSI British Standards Institute

CENELEC  ComitéEuropéen de Normalisation Electrotechnique

CN Combined Nomenclature

CoC Certificate of Conformity

CRM Critical Raw Materials / Critical Raw Material
CRMA Critical Raw Material Act

DG Directorate General

DoC Declaration of Conformity

DPP Digital Product Passport

DWD Drinking Water Directive

EC European Commission

EEE Electronic and Electrical Equipment / Electrical and Electronic Equipment
EEA European Economic Area

EEB European Environmental Bureau

EEI Energy Efficiency Index

EMC Electromagnetic Compatibility

EoL Endof-life

EPREL European Product Registry for Energy Labelling
ErP Energy Related Products

ESPR Ecodesign for Sustainable Products Regulation
ESA Energy Smart Appliances

ESO European Standardisatiddrganisation
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1. LY ONRRdAzOUA2Y

2 This preparatory studycommissioned by the iectorate General DG
Environment of the European CommissiC) describes the results of the
assessment ofiousehold washing machines and waskeyersas part of the
regulatory process under the Ecodesign for Sustainable Products Regulation
(ESPR). The structure of this report adheres to khethodology for the
Evaluation of Energy related ProdudtdEErp 2011 methodology(Kemna,

2011)and takes into account thapcoming2024 revision of MEErfCaldas et al., 2022J his
study analysesthe technical, economic, environmental, marketind societal aspects of
household washing machines and household wasigers. Italso elaborates orpossible
design options that have the potential to improve tle@mvironmental performance of the
product category in scope in view of the potentialvision of existing requirements and the
possibleintroduction of new ESPR requiremenitsgluding a digital product passpaand the
tracking of substances of concern

1.1. Political context

The Ecodesign and Energy Labelling Working Plan2l22is a integralpart of the Eiropean

UnionQa Sy SNHE& STFAOASYOe YR GARSNI WOdzNRLISIY DNJ
EconomyAction Plah It covers the work required under the Energy Labelling Framework

Regulation (EU/2017/1369)and considersthe progress made with the European Product

Registry for Energy Labelling (EPRHI)e plan focuses on the ecodesign of eneristed

products and lays out the priorities and planning for future regulaidie plan strengthens

the focus on the circularity aspects of ecodesifpllowing the example set in the previous

Working Plarof the Commissior LG aSda KI NY2yNMRiSIRI SNzt LSNP RFd2ONT 4y
aspects such as energy consumption, water consumption, emission levels, and material

! The CirculaEconomyAction Plan forms one of the first besfor the EU Green Deal. Passed/@rch
2020, ithas speatheaded the Ekdirive towards circularitiand the achievement of climate neutrality
by 2050 as well as the prevention of further biodiversity loss. See:
https://environment.ec.europa.eu/strategy/circulaeconomyactionplan_en

See the full text of the regulation here: https://eur-lex.europa.eu/legal
content/EN/TXT/PDF/?uri=CELEX:32017R1369

S EPREL is a large databaselgetind operated by the Commissiaith the aim of making information
about the energy performance dfousehold appliances accessible to consumenegsired by the
EU Energy Labelling Framework Legislatibris madeup of a ‘gublicQpart ¢ information to
O2y adzySNE | y Rsegmentviheresuplblidrs: aydéysllyrequired to registerany models
placed on the EU single market and witlthre scope of the Energy labelling and Framework
Regulation. Sebttps://environment.ec.europa.eu/strategy/circulagconomyaction-plan_en



https://environment.ec.europa.eu/strategy/circular-economy-action-plan_en
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R1369
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R1369
https://environment.ec.europa.eu/strategy/circular-economy-action-plan_en
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efficiency. These rulemre meant tostimulate both demand for and supply of more sustainable
products while reducing energy consumption significaritigwever, new dimensions such as
microplasticghat emit from textile in washing machine effluentsefrigerantsin heat pumps
are themes that require attention beyond what may have been envisioned withinvtr&ing
plan.

The ESPR Regulation builds on the previously existing Ecodesign Directive, expanding the
ecodesign requirements for specific product groups as it enables the setting of performance and
information requirements for almost all categories of physical goods placed on the EU market.
Article 5 of the ESPR specifies various aspects for which requirements can be stipulated under
ESPR Regulation amtludesa wide range o&spectdor this purposejncluding:

1 Productdurability and reliability

1 Productreusability

1 Productupgradability, repaability, maintenance and refurbishment;
1 Thepresence of substances of concern in products

1 Energyuse and energy efficiency

1 Wateruse and water efficiency

1 Resourcaiseand resource efficiency

1 Recyclectontent in products

1 Productremanufacturingrecyclability and recovery of materials
Environmentaimpacts and.lJNE RdzOGaQ OIFI Nb2y YR SY@ANRBYYSy
T t NP R ezpdctad@eneration of waste materials.

With the ESPR Regulation, the Commission is prepaoingddressspecific measures for
different product categories by means of delegated aEts. this purpose, preparatory studies

are launched to investigate specific product groupke preparatory study conducted in this
project on household washing machines amdsherdryers will beto investigate aproduct
category for which Ecodesign and Energy labelling regulagiipeady exist andhusttherefore

be evaluated and reviewed in the context of the development of an ESPR Delegated Act for this
product group.

1.2. Objectives of this preparatory study

In the introductory section of this document, the overarching objectives of this study are stated
and elaboratedHowever, the specific aim of the Commission in launching this study is to fulfil
the review requirements as specified in Article 8tlod Ecodesign Regulation 2019/2023/EU
giving a mandate tthe Commissiorio act as follows:
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G¢KS /2YYAaaArzy aklkft Iigsareénhaologickl prdgreasSadddghal G A 2y A
present the results of this review, including, if appropriate, a draft revision proposal, to the
Consultation Forum by 25 December 262&

The review shall focus on the following:

a) the improvement potential with regard to energy and environmental performance
of household washing machines and household wasirgers

b) the evolution of consumer behaviour and the feasibility of a mandatory feedback
mechanism on the loading of the appliance and the energy consumption of the
selected programme

c) the effectiveness of existing requirements on resource efficiency

d) the appropriateness of setting additional resource efficiency requirements for
products in accordance with the objectives of the circular economy, including
whether more spare parts should be included

e) the feasibility and appropriateness of new requirements on the automatic dosage
of detergents and other additives

f) the feasibility and appropriateness of new requirements for reducing microplastics
Ay GKS 61 GSNJ 2dzif SGx adzOK a FAf G§SNEDE

The Commission workdso to fulfil its obligationander Article 8 of the Energy Label Regulation
2019/2014 EU which calls farreview in light of technological progresgh a focus on

1 the improvement potential with regard to the energy consumption, functional and
environmental performance of household washing machines and household washer
dryers

1 the appropriateness of maintaining two scales for the energy performance of household
washerdryers

1 the effectiveness of existing measures in achieving changes efisardbehaviour in
purchasing more energy and resource efficient appliances and using more energy and
resource efficient programmes

1 the possibility to address circular economy objectivéthin a revisedproposal for a
delegated Act.

Further themes included in thigudyreflect exchanges between the authors ofetstudy and
the Commission. The outcomes of these discussiesigdtin the inclusion of the following topics
in the technical analysis preceding this study &mun the basis for subsequent work on the
study. The topics are as follows

1 20°C programme nameassess ithere is a need to modify the legal text to avoid
different interpretations on the market

1 Productdurabilityconcerns assess whethgsremature obsolescence is a reality and the
potential need for specific requirements on durability, including greater maintenance
actions to increase the lifetime of a machijne
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1 Impact of mechanical action on the durability of textile (also linked to microplastics
release) andhe possibé need to influence it through ecodesign requirements

1 Detergents in order to facilitate cleaning, reduce microplastic release, increase textile
durability, etc;

1 Information to consumers: assess relevance of aspects/information provided at the
point of sale and also digitally as well as consumer understanding, including for
maintenance instructions. Assess whether there is a need for a prititechugh, and
userfriendly instruction manual, taking account of the final text of ESPR

1 EU Energy Label: assessing the appropriateness of introducing neanaogyrelated
information on the energy label and assessing the added value of the European Product
Registry for Energy Labelling (EPREL) in the purchasing decision by consumers

Conduct a survey to identify consumer habits and newfith regardsto
The use ofthe eco 4060 programmaen relation to the use of other programmes

Satisfactionof consumers with regards twashingperformanceachieved

= =/ =a =

Pattern of increasingly large household washing machines and watilyersand an
assessment if this is indeed based on consumer needs

o Consumepreferences between a set of standard “gefined programmesand
direct control (setting the levels of mechanical action, temperatared rinsing
separately)

0 How consumers link the instruction care label on textiledth standard
programmes on washing machines and wastheers.

The study alsincludesan assessment of theevelopment and availability of smaappliances
on the marketand in particularon how ongoingwork on the Codé of Conductfor Smart
Appliancess being adopted by appliance manufacturers and to what extent.

4 See detailed elaboration herehttps://ses.jrc.ec.europa.eu/developmertf-policy-proposalsfor-
energysmartappliances
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1.3. Priorwork
1.3.1. OEcodesign and Energy Label for Household Washing
machines and washelryers (Boyano Larriba et al.,
2017)

In the 2017 study 6Ecodesign and Energy Label for Househ@shing machines and washer
dryers, Boyano Larriba et a{2017)present a comprehensive analysisthe product groups of
household washing machines and washleyers The aim of the study was to provideesearch
evidencebasis for the revision ofhe Energy Label Regulation (EC) 1061/2026mmission
Delegated Regulation (EU) No 1061/2010 of 28 September 2010 supplementing Directive
2010/30/EU of the European Parliament and of the Council with regard to energy labelling of
household washing machines Text with EEA relevance, 208GheEcodesign Regulation (EC)
1015/2010(Commission Regulation (EU) No 1015/2010 of 10 November 2010 implementing
Directive 2009/125/EC of the European Parliament and of the Council with regard to ecodesign
requirements for household washing machines Text with EEA relevance, @dT@usehold
washing machinesas well as theEnergy Label Directive 96/60/HCommission Directive
96/60/EC of 19 September 1996 implementing Council Directive 92/75/EEC with regard to
energy labelling of household combined waskieiers, 1996pn household combined washer
dryers

The methodology of the study followdde MEErPThestudytherefore coveredthe aspects of
scope, market, consumer behaviour, technologies, environmental influences, economic aspects
and policy optionsA life cycle approach was used, and stakeholder experts were invdliied.
objectives of the report were to summarise the background informagathered on domestic
washing machines and washéryers and to identify and examine areas that need to be revised,
updated and integrated to reflect the current state of play and align with the MEErP.

This preparatorystudy (Boyano Larriba et al., 201i8)supplemented by followup (Boyano et

al., 2017)which was released on the EU publications website only a few days after the final
report. It contains &planatory notes fothe Ecodesign and Energy label revisidhese are
mainly focused ora review of the existing Ecodesign and labelling measuvesproposed
measuresthe form of implementation of measuredifferent assesments andalculations.

The current study builds on the work of this earlier sasthnd presents revised and updated
informationto reflect thecurrent state of play

Prior to Boyano Larriba et a(2017) an Ecodesign preparatory study fdomesticwashing
machinegtogether with dishwashers)was carried out bySISn 2007(ISIS, 2007dSIS, 2007a,
2007H.! & LI NI 2F GKS 5D (veike& ab, 20IMjBeditBad4iof tNelreguftingd dza Q
regulations was analysed and improvements proposed, which were taken into account in the
study of 2011Boyano Larriba et al., 2017)

Prior to Boyano Larriba et a(2017) an Ecodesign preparatory study for domestic washing
machines (together with dishwashers) was carried out by ISIS in BRI 2007dSIS, 20074,
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158 2007H.! & LI NI 27F GKS 5D (Velkea& al., 2004)ReditBaddiof tNehresultingd dza Q
159 regulations was analysed and improvements proposed, which were taken into account in the
160 study of 2011Boyano Larriba et al., 2017)
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2.1. Methodology background

The preparatory study follows theew MEErP(Review of tike MEErP¢ Methodology for
ecodesign of energgelated productscarried out bythe JRC at the request of DG GRQWe
predecessonf which has been applied to around 40 groups of enggdgted-products in the
framework of the Ecodesign Directive 2009/125/EC a&hén applicableshall also be applied in
the context of preparatory studies under the ESPR. The MEErP consists of 7 tasks

== =4 =9 =A = = = = = =

Figure 21 belowshows the structure of the MEErP.

Task 1 Task 4
Scope Technologies
"‘*-..._.___.__,_,..-—'-"

Task 1: Scope

Task 2: Market

Task 3: User behaviours

Task 4: Technologies

Task 5Environment & Economics

Task 6Design options

Task 7enarios:

Policy options
Scenarios
Preferred policy options and requirement.

Task 5
Base Case
LCA & LCC

%

Task 6

Design
options

%
Task 7
Scenarios

— —

Figure2-1: Basis structure of the MEErP

Source: Kemna (2011).
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As mentionedanew version of the MEErP has recently been publigkenopean Commission.
Joint Research Centre. 2024 e revised MEE(P is intended to incorporate material efficiency
and environmental aspects more systematically and to update the EcoReport tool. The 2024
MEErP method considers the 16 impact categories used in the Environmental Footprint (EF)
method, in an effort to harmonise th&coReport tool with the Product Environmental Footprint
Category Rules (PEFCRH¥RC, 2021)Additional potential environmental impacts can be
included and by default, the primary energy consumption is included since the methodology is
used to analyse energglated products in which energy consumption plays a vitd. For
instance, recyclability and recycled content will be input parameters and can be modelled in the
end-of-life (BbL) scenario. Furthermore, material efficiency aspects are planned to be modelled
consistently and systematically by introducing a discrete scoring system where the specific
values are calculated.

2.2. Approach of this preparatory study

2.2.1. Stakeholder consultation

In order to facilitate data collection and exchange with stakeholders a few forms of
consultation have been implemented so fAn online platform was established to allow sharing
information on the study with stakeholders. This platform can be found under
https://ecodesigrwashingmachines.eu/ewm/index.phpAmong others, a registration option
was provided to stakeholders on the platform facilitate data collection frominterested
stakeholdersand to keepghem informed of the projec® proceedings.

At the onset of the study, a few initial interviews with stakeholders were held to allow a first
identification of aspects that had changed since the2frkparatory studyln this contexttwo
manufactures of household washing machines were interview&tiese interviews formed the
basis forTask 0 as defined in the MEErP (technical analysis)

To collect information regarding MEErP task4, Two stakeholder consultations have been
planned with one already implementexb far:

1 Afirst online consultationisaimed atcollecinginformationforming the basis foMEErP
tasks 14. Registered stakeholders tiéime until mid-December2024to respond to the
online surveycomprised of qualitativguestionsandfurther quantitative questiongMS
ExcelXhat would be used ifMEErPasks 24. While thiswasongoing,the study team
alsorequeskd for online interviews with various manufactureasd expertdo discuss
in-depth the survey questionnaire

1 Asecond consultatiorin the form of a stakeholder meetingwasheld on29 January
2025 in Brussels to discuss and collect feedback on the first restiltse first online
consultation and irdepth interviews The meeting focwes on the preliminary results of
MEETrP tasks-4.
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3.

a9 9el aq{OmLIS

Please note; some parts of this section are still in a draft form. Topics where stakeholders are
invited to supplyor revise theinformation are indicated in text in square bracket@QTE FOR
STAKEHOLDERS andor highlighted in yellow for easy visusdtion.

3.1. Objectives oMEErP Task 1

The aim of MEErP Task 1 is to define the product category and the system boundaries of the
WL F@Ay3d FASERQ T2N 9 poRiISsiaAdatgildd o¢efiw of B¥Btihg NJ ( 2 NB
legislatiors, voluntary schemes, and standards for the product grougaiseholdwashing
machines and washairyerswith the aim to define the functional unit of the product group and

the possible scope of a potential regulation. Task 1 is one of the most important work steps
within a preparatory study, as the scope, its exceptions, the definitions as well as existing
standards, the links with the existing legislation and the elimination of remaining gaps form the
basis for drafting the delegated acts and standardisation mandates in a coherent and effective
way and shall provide economic operators with a precise and legally secure basis. Among others
as part of this task it shall also be investigated whether accurate, reliable, and reproducible
methods exist for testing the performance of the appliances in question and whether the
methods are suitable for their purpose or are in need of revision. Through the review of existing
legislation, this task shall enable an understanding of measures that exist for the product group,
as well as areas where there is a gap or a regulatory failure.

Task 1 of the MEErP addresses the following broad areas:

= =/ =

T

Product scopeincludingpreliminary product definitions
Product category and performance assessment
Test standardsand

Legislation and environmentkbelling

Looking into producscope categoriesand definitionsthe MEErRKemna, 2011jecommends
taking into consideration the following aspects when thepply to the product under
investigation

A =/ =42 =4 -4 =2

Multiple functionalitiesof products;
Different capacities of products;
Integrated and modular products
Parts, in case the products gparts,
Mix of 3 or more operating modes

Different operating conditions (climates)
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9 Identical function, different technology
1 Nonfjuantifiable functionality

9 Functionality test standards under review

3.2. Product category and performance assessment

The following sectioimvestigateshe definition of household washingachinesand washer
dryersthat exist invariousdocuments such akuropean statistics and legislation, labelling
schemes and standardghis is followed by aspects raised by stakehol@deid found in other
evidence and serves the purpose of proposing the scope of future legiskatidrrelevant
categories and definitions.

3.2.1. Thewashing and dryingrocessn household washing
machines and washetryers

The scope of thecurrent studyincludes bothwashing machines and washéryers. Such
machines are used for the purpose of cleaning textilékereasthe process that takes place in
washing machinegsually includes a washing process and a spinning process, in velgbes
this will be followedby a drying process. It is further noted that in most wasthefers, it is
possible to perform a full washing and drying cycle or to only wash or only dry teXtiles
following Figure3-1 demonstrates the generd&undryprocess of clotheer textiles delimiting
the process covered by washing machines and by wadtyers, i.e., the system boundaries.
The individual steps are explained bel({figure3-1).

] ] : 8 Finishing ; ]

Washingmachine Washer dryer

Figure3-1: The laundry process

Source: Own illustration, Oeko-Institut 2024.
Thelaundryprocess includes the following steps:

1 Sorting: Before loading a washing machine, laundryusallyssorted to avoid failures in
the washing process. This can be done according to the different types of textiles
(characterised by washing symbols in the garment labelling, textile materials, and colour
of the laundry), and/or according to the type of dirt and degree of soiling.

10
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1 Washing: The purpose of washing laundry is to loosen dirt from the textile fibres and to
rinse it off by using water as solvent. Depending on the laundry type and the degree of
soiling, washing machines often provide a large number of different either adjustable or
pre-defined washing programmes. They vary e.g. in terms of usingvashing, the
number of rinsing cycles, the temperature or the programme duration.

1 Dewatering: After the laundry has been washed, it has to be dewatered to achieve a
faster drying process at a later staga. household machines this is usuaigalised
mechanicdy, i.e., by spinning the textileg different stages in the laundry proce3se
spinning ordewateringprocess is based orewctrifugal extractionin the machine The
machine contais a perforated cageor drum to and from whichthe textiles are
transferred and within which the loads are subjected to a centrifugal force due to the
rotation of the cage for the purpose of extracting moisture.

1 Drying or thermal dewatering: After mechanically dewatering the linen, the remaining
moisturemustbe evaporated to fully dry the laundry. Household tumble dryers usually
use a rotating drum called tumble dryer. These are used to dry garments. While the
textiles are rotated, hot air is injected through the perforated shell of the drum, causing
the water to evaporate thanks to temperature, relative humidity and flow rate of
injected air. In the case of a household washing machine, the drying may also be
achieved by hanging the textiles out to dry.

{1 Finishing by ironingn some caseghe consumer will iron some aall the textiles to
soften and flatten the damp fabric, as well as to remove creases. At the same time, the
fabric is driedurther.

1 Folding: Theextileswill be folded by handdepending on their size and form

{1 Storing: The finished and folded laundry is stacked on shelves or hung on garment racks
or similar.

Within the different steps othe textile cleaningprocess described abovbepuseholdwashing
machines only come into operation within the subrocesses washing and dewaterindpile
washerdryersalso operate in the drying stegs indicated by the respective framedHigure3-1
The processesorting,ironing, folding and storing areconsidered to be out of the scope of this
study andresulting legislation

Though detergents and softeners are used during the washing and/or drying prodesyese

also considered to be out of scope as manufacturers cannot influence the composition of these
consumable®r their functionality. Ass the case foother consumables likenergy and water,

such substances shalhly be looked atin terms of their interaction with washing machines and
washerdryers in particularin cases where the appliance can directly influencertthesing(i.e.,

in appliances with automatic dosing dispensers).

11
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3.2.2. Definition ofhousehold washing machines and washer
dryers

The following section provides definitions of household washing machines and wiryeesas
specified m legislation, standards and other relevant policy instruments and statisfice
following documents have been reviewed for this purpose:

T

A =/ A =

CommissionRegulatios (EU) 20192023 and (EU)2019/2014 (Ecodesign& energy
Labellingrequirements for household washing machines and household wedtdyers

Commission RegulationfEU) 932/2012 and(EU) 392/2012 (Ecodesign& energy
Labellingequirements for householtumble dryerg

Standard IEC/EN 604%€lothes washing machines for household gddethods for
measuring the performance)

Standard EN IEC 625(ectric clothes washatryers for household useMethods for
measuring the performance)

European statistics
European Ecolabels
US Energy Star

Ecodesign Preparatory study Lot 24

Theanalysis of these documents and related definitimthe basis for considering changes to
the scope and definitiongsed in the current legislation.

3.2.2.1. Commission RegulatiorfgU)2019/2023 and(EU)2019/2014

The scope o€ommission Regulation (EU) 2019/2023 laying down ecodesign requirements for
household washing machines and household wasihgers and CommissiorRegulation (EU)

2019/2014 with regard to energy labelling of household washing machines and household

washerdryersapply tothe placing on the market or putting into service of:

a St S Ol NdpetatedrHodsghald washing machines and household wasiyers,
including builtin household washing machines and household waghgars and electric
mainsoperated household washing machines and household wakfyers that can also
0S LR26SNBER o0& ol UGUSNRASaEDE

Under Article 2 (definitions)f the Regulations, the following definitions are specited apply
to washing machines and washeéryers in scope of the Regulations

A WIHdzi2YFGAO gFaKAYy3 YIOKAYSQ YSIya |
treated by the washing machine without the need for user intervention at any point during
the programme;

12
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000 WK2dzaSK2fR gl aKAy3a YIOKAYSQ YSIya |y | dzi
rinses household laundry by using water, chemical, mechanical and thermal means, which

also has a spin extraction function, and which is declared by the manufacturer in the
Declaration of Conformity as complying with Directive 2014/35/&Uthe European

Parliament and of the Council or with Directive 2014/53/&the European Parliament

and of the Council;

on0 WK 2 dza RRNE ISRINSHYEEhGNIashing machine which, in addition to
the functions of an automatic washing machine, in the same drum includes a means for
drying the textiles by heating and tumbling, and which is declared by the manufacturer in
the Declaration of Conformity as complying with Directive 2014/35/EU or with Directive
2014/53/EU;

G)Wo drlyt (IK2dza SK2f R 46+ aKAy3d YIOKAYSQ YSIya I K
designed, tested and marketed exclusively:

(a)to be installed in cabinetry or encased (top andiottom, and sides) by panels;
(b)to be securely fastened to the sides, top or floor of the cabinetry or panels; and

(c)to be equipped with an integral factofinished face or to be fitted with a custom
front panel;

(6) W0 dmihbudehold washéRNE SN Y SI ya | -dryeetdabiSdedghdd, 6+ a KSN
tested and marketed exclusively:

(a)to be installed in cabinetry or encased (top and/or bottom, and sides) by panels;
(b)to be securely fastened to the sides, top or floor of the cabinetry or panels; and

(c)to be equipped with an integral factcfinished face or to be fitted with a custom
front panel;

(7) WYOdRNEY K2dzaSK2f R ¢l akKAy3a YIOKAYSQ YSIya
equipped with more than one drum, whether in separate units or in the same casing;

(8)WY ddruinhousehold washd® NBE SN YSI| ya I-drferedep®ed@ith R o1 4 KS
more than one drum, whether in separate units or in the same casing

Ecodesign requirements specified in the Regulations further differentiate betwesshines
based on the rated capacifin kg)of the machine asdeclaredby the manufactureto be the
maximum loadthat can be treatedn the washing machine or washdryer for the selected

> The Low Voltage Directive (LVD), see se@idril.2for details.

6 The Radio equipment Directive (RED), see se@tibr.3for details.

13
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programme.The rated capacity is defined based on performance measurement stangaels
Section 3.3.1). Thisdifferentiationis specified for the following requirements:

1 Requirements regarding the Energy Efficiency Index (EEI):

i Stricter for household washing machines with a rated capacity equal to or higheBthan

kg;

1 Lower for household washing machines with a rated capacity lower3tkan

1 Requirements regarding the washing efficieaey rinsing efficiencgf the machine in

the Ece40-60 programme.

9 Stricter for household washing machines with a rated capacity equal to or higher than 3

kg;

1 Lower for household washing machines with a rated capacity lower than 3 kg.

Therequirements regardingveighted water consumptiowlo not differentiate betweenrated
capacities buare stricterfor washing machineandthe washing cyclef washerdryersthan for
the washing and drying cycle of waskryers.

3.2.2.2. Commission Regulatis®32/2012EU and392/2012EU

Commission Regulation (EU) No 932/2012 with regard to ecodesign requirements for household
tumble driersand CommissioRegulation (EU) No 392/2012 with regard to energy labelling of

household tumble drersapply to:

a St SO0 Mpefatedvandiggsited household tumble gers and buikin household
tumble diers, including those sofdr nonK 2 dza SK2f R dza S ¢

Though the Regulations amt apply to household combined washéryers and household spin
extractors they provide definitios for these machines under Article 2 as follows:

WoL WK2dzaSK2f RRNI2SYNIA yBRI v AIKSK2 dzASK2t R 41 &
includes both a spin extraction function and also a means for drying the textiles, usually

by heating and tumbling;

6Ny WK2dzZBEKNT RIiANRY
appliance in which water is removed from the textiles by centrifugal action in a rotating
drum and drained through an automatic pump and which is designed to be used
principally for norprofessional purposes;

It a2z

1y REXSRY Y SRDF B €l

Though a spuextractor performs themechanicaldewatering procesperformed by washing
machines and washatiryers, it does notperform the clearing or washing process and is
currently out of scope dRegulation®32/2012/EU and 392/2012/E&k well as RegulatiofgU)
2019/2023/EU and 2019/2014EU. It isfurther assumed that such appliances haveegligible
market share and are thus not in scope of either of dmdesignregulations for household

laundryappliances.
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The definitionin Regulation932/2012/EU and 392/2012/Eldr ahousehold combined washer
dryer is in essence the same as the definition of Regulations 2029/and2019/2014for a
washerdryer. Nonethelessin the former, it does not clearly state that thepin extraction
function and thedrying function shall take place in the same drum as the washing function.
Furthermore, the additional reference to thedeclaration of conformity provided by the
manufactureris lacking, however this can be followed as such machines are out of scope of
these Regulationd.e., it was not important to clarifthe basis for theiconformity.

In this respect, stakeholders clarified thatirs extractors are still available on the market, but
with a lowmarket share The precise extenbf the market sharés unknown due to the lack of
market share data. APPLIA does not represent manufacturers of spin extractors.

3.2.2.3. StandardEC 60456:2018ndIEC 60452016/A12:2023

StandardIEC 60456:201@ y Clathes washing machines for household uséethods for
measuring the performaneespecifies methods for measuring the performance of clothes
washing machines for household use, with or without heating devices utilising cold and/or hot
water supply i.e., applyingo suchdevices It also dead with spin extractors andpplies to
appliances for both washing and drying textiles (wasiers) with respect to their washing
related functionslt has been amended a few times, with the last amendment dating 2023.

The standard provides the following definitions:

OWashing machine: appliance for cleaning and rinsing of textiles using water which may
also have a means of extracting excess water from the textiles.

Washerdryer: washing machine which includes both a spin extraction function and also a
means for drying the textiles, usually by heating and tumbling

Spinextractor: separate wateextracting appliance in which water is removed from
textiles by centrifugal action (spin extraction)

Standard extractor: spin extractor used to remove water remaining in the base load at the
completion of the programme where a rinse performance measurement is required

Vertical axis washing machine: washing machine in which the load is placed in a drum
which rotates around an axis which is vertical or close to vertical. For the purposes of this
document, vertical axis is where the angle of the axis of rotation is more than 45 degrees
to horizontal. Where the drum does not rotate, the washing machine shall be classified as
a vertical axis washing machine.

Horizontal axis washing machine: washing machine in which the load is placed in a drum
which rotates around an axis which is horizontal or close to horizontal. For the purposes
of this document, horizontal axis is where the angle of the axis is less than or equal to 45
degrees to horizontal.
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NOTE: The classification of vertical axis or horizontal axis in this document is only used to
define the placement of the load into the drum.

Automatic machine: washing machine where the load is fully treated by the machine
without the need for user intervention at any point during the programme prior to its
completion

Manual washing machine: washing machine where the machine requires user intervention
at one or more points during the programme to enable the machine to proceed to the next
operation.

NOTE: Examples of user intervention could include manual fila(riomatic water level),
transfer of the load between a washing drum and a spin extractor drum or manual
draining. Manual washing machines have special requirements regarding the programme
which is tested for this documest.

The 2023 amendment further added the following definition:

omulti-drum washing machine: washing machine equipped with more than one drum
whether in separate units or in the same casing

Comparing these definitions to those of the curréabdesign and Energy labelling Regulation
suggests that the scope of the standard is broader than that of the Reguldiopegin with, it
includes in its scope also smmtractors which are not in scope of the Ecodesign and Energy
Labelling Regulations. Furthermorthe definition for waslng machines refers tdhe spin
function as one thamay also be included in the functions of the appliance, meaning however
that washing machines that do not have a spin function (mechanical dewatering) walsalte
under the standar@ scope

Looking further at the specific definition for a washing machine, the standard specifies the

purpose of the appliancé F @edding and rinsing of textilesY ¢ KSNBF a (GKS OdzZNNBYy |
Regulation refertal KS Of S| y A y ZhoukefidRl labidkiry BhaugtBthisZdn beviewed

as a differencethe term household laundry is expecteditalude any textiles that could need

cleaning in a household, i.e., by a private consurmethe consultan® view this is comparable

gAlGK GKS 3 Sy S when it idiaSshdatedmwittSaEhiusehddamachine

The stadard alsorefersto the action of cleaning being based on water (as opposed to dry

cleaning). This could be consideredrroweri KI'y (G KS 9 02RS&A IbterNBETFSNByY O
chemical, mechanical and thermal meéanidonetheless, it does not exclude other means being

part in the cleaning process and does not seem to be a limitation.

3.2.2.4. Standard ENEC62512:2020

Standad EN IEC 62512:20209 f SO NRA O -Orfess oK ddsehdld usef/Sthals for
YSI &dzNRA y 3 { K Sondeds taF perfainanteloBasherdryers. It was last amended
in 2023.
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Washerdryers are definechasad ¢ a KAy 3 Y I O#&dgityorsto e finotikirs of Zary
automatic washing machine, in the same drumeludes a means for drying the textiles by
KSFGAy3 yR Gdzyof Ay 3¢

The standardis based on IEC 61121:2012 on tumble dryers and IEC 60456:2010 on clothes
washers, but is aimed at providing criteria to test the combined function of washing and drying
and therefore is not suitable to only test onéthe functions individuallyBSI, 2023)

The standard aims at providirgmeasurement procedure for EU regulations on ecodesign and
energy labelling on household combined wasHeyersconcerning the combinediash and dry
functions dWasherdryers for communal use in blocks of flats or in launderéttrs within the
scope of this documentut it does not apply to washedryers for commercial laundrid8SI,
2023)

Thisdefinition is mainly identical with the onef the current Ecodesign and Energy labelling
Regulationpnly without the reference to Directive 2014/35/EU or Directive 2014/53/EU.

Of interest is thescopeof this standardhat also refers to washedryers for communal usén

the parallel ESPR study on professional laundry equipmeastiegories have been discussed for
e.g., commercial washing machines and wasatrgers. Smaller washedryers used for
communal use could fall undeéhe general category fofcommercial or industrialjvasher
dryers 6KAfS F2NJ 6 &KSNI SLENPNE aia2 ANy hedferedieioy YD SR i 2
is only based on the approbation of the appliance as a household one or a commercialsone

in compliance with the relevant Directivekov Voltage Directiv@r Machinery Directive
respectively) The question is thus whethevasherdryers gprobated as househol@vashing
machines ar@®ften used for communal use avhether thestandard, which in its title refers to
household washedryers, also applies in some cases to appliances that are actually commercial
ones. For this studyof main relevance is to clarify whether household machines cdiren
installed for communal use and how this may affeftiture compliance withecodesign
requirements.

3.2.2.5. European statistics

PRODCONs the European statistical database for manufactured gotdhistrial production
statistics are presented annuallythe EUaccording to the PRODCOM survey, which is based on
a statistical classification described in the Statistical Classification of Economic Activity of the
European UnionEU) (hereafter referred as NACEEUROSTAT, mcl). The term NACE is
derived from the French®™omenclature statistique des activités économiques dans la
Communauté européenr@/arious NACE versions have bdeweloped since 197@UROSTAT,
n.d.ca).

7 https://ecodesigncommlaundryappliances.eu/en
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A revision of the NACE was launched@02and as a resultr@gulation establishing the NACE
Rev 2 codes was published in December 2006 threde codehave been in use sincg January
2008 and onwardsFollowing the NACE Rev. 2 cedeRODCOMlassifies washing machines
and washerdryers under the following:

1 2751.13.0Q; Cloth washing and drying machines, of the household.type

This code was alagsed in the 2017 preparatory stuggoyano et al., 2017)

In 2023,the NACE Revision\#as updated for the first time establisting the NACE Rev. 2.1
codes These codes are tprogressivelye rolled out in all relevant statistical domains from
2025 onwardsHousehold washing and drying machines still appear urderp Manuacture
of electric domestic appliancés®he content of the NACE Re&¥ class is fully covered in the
corresponding NACE RVl class

TheEUCombined Nomenclature (CMWhich isa tool for classifying goodelated to trade and
customs tariffs (se€ection 3.2.3for detailg covers both washing machines and wasHeyers
under the following code:

1 8450: Household or laundtype washing machinesncluding machines which both
wash and dry

Thoughincluded sukcodes differentiate between machines in terms of theirapacity or
opening (front and top loaders)o further aspects are mentioned of relevance for the discussion
of the Ecodesign definitions and scope.

3.2.2.6. European Ecolabels

20K GKS {OFYyRAYI@ALY SO2tlF06St Wb2NRAO {4lyQ Iy
schemes forhousehold washing machineor washerdryers (both have certifications for

detergents on the one hand and for textile cleaning services as a whole on the other, but not for

machines per se)lhoughschemes exigd at the time of the last studyBoyano Larriba et al.,

2017) already at that time it was considered that theig not contain anysefuldefinitions of

washing machines or washdryers,but only differentiation related to rated capacitywhere

spinning performance andater consumptiorwere concernedThe labels argherefore still

considered irrelevant for the definition of the scope of the current study.

3.2.2.7. US Energy Star

The US Energy Star PragmeQ definitions of residential clothes washers amdasherdryers
are as followgEnergy Star, 2018)

AdGwSaARSYGAL T /[défieddcta 02 AXKEWENIABNRE RdzOG RSaA3IySE
utilizing a water solution of soap and/or detergent and mechanical agitation or other movement,

and must be one of the following classes: automatic clothes washers;agomatic clothes
g aKSNEX | yR 20 KtSdidpridds thé fillGning gubcatégSribish @ ¢
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al. Compact Residential Clothes WasheResidential Clothes Washer that has a clothes
container capacity of less than 1.6 ft3 (45 L).

2. Residential Clothes Washer with Heated Drying Functionaélifgesidential Clothes
Washer that cleans and dries clothes in a single tustye drum; a drying cycle cannot

be performed without first performing a wash cycle. Drying is accomplished in the wash
drum through use of a heat source and forced air circulation.

3. Residential Clothes Washer with Supplementary Wash Sys#teronsumer product

that meets the definition of a Residential Clothes Washer and includes a supplementary
wash system that cleans clothes in an integrated, separate drum and also meets the

definition of a Compact Residential Clothes Washer. The primary clothes washer and the
supplementary wash system are powered by a single electric power source.

Looking at the definitions for washing machines, it seems that though the terms used are not
alwaysidentical (e.g., residential is used and not householile general meaningf the
formulations are quite similaio those of the Ecodesign Regulatiofifie main differenceefers

G2 GKS &S 02y RReRdemial Clatied WasherfudtiNBledted ®rying Functiogality
which seemsto coincide with a washedryer, but which only applies to appliances where the
washing and drying cycle cannot be operated separately. Wattyers placed on the EU
market are understood to allow separate function and would not be covered by this definition.
¢ KS (KANR R&iflehtiflAQiothesyWashet with Supplementary Wash Systenk &
understood to coincide with a muldrum washing machine and thus also does bhang
forward additional aspects of relevance for revising the ecodesign definitions and scope.

Washerdryers are also part of the scheme for washing machines and are defirietioass:

G/ 2 YO A Y EndOne Washeidrfer: A consumer product that meets the definition of a
ResidentialClothes Washer and Electric Clothes Dryer or Gas Clothes Dryer, which cleans and
dries clothes in a&ingle tumbletype drum; a drying cycle can be performed independently
without first performing a wasleycle¢ It further refers tothe following subcategories:

& mCbmbination Alin-One Washebryer with AirOnly Drying A Combination Alh-
One WasheDryer that uses circulated air (without the use of water) to cool and
condense moisture from the dryer process air, during the dry cycle.

2. Combination Alin-One WashebDryer with WaterCooled DryingA Combination All
in-One WashebDryer that consumes water to cool and condense moisture from the dryer
LINEPOS&da ANE RdA2NAY3I GKS RNEB Oe Of So¢

This definition ¥ 2 Kbmbdination Alin-One WasheDryed éis similar to the Ecodesign
Regulations definitiorior washerdryers asidefrom the additional reference to the different
cooling systems (air based and water baséill currently assumed that both types of washer
dryers are placed on the EU market.

The scope of th&nergy Star schemig defined as follows
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a !Included Productroducts that meet the definition of a Residential Clothes Washer

or Commercial Clothes Washer as specified herein are eligible for ENERGY STAR

certification, with the exception of products listed in Section 2.B.

B. Excluded ProductsThe following products are not eligible for ENERGY STAR
certification:

1. Products with a primary clothes washer drum volume of less than 1.6 cubic feet
2. Products configured in any way other than a framttop-loading design

3. Combination Alin-One WashebDryers with WateiCooled Drying

4. Residential Clothes Washers with Heated Drying Functionality

5. Commercial Clothes Washers with a clothes container volume larger than 8.0 cubic
feet

6. Commercial Clothes Washer withfo®2  RAy 3 RSaA3Ayé

Washerdryers are notspecificallyy Sy G A 2 Yy SR dzy RS NJ &€ombilatiod d#n- | &
One WasheDryers with WateiCooled Drying | N& SEOf dzZRSR FTNRY (KS
appliances belonging to tr@Combination Alin-One WasheDryer with AirOnly Drying group

are within scope.This can also be followed as form exchanges with manufacturers it is
understood thatwater cooled drying is more energy intensive than ailed drying In other
words, it is assumed that the former would not comply with the minimum energy performance.

Specific requirementdifferentiate between appliances with different capacities:

1 Residential Clothes Washers, Frémading (> 2.5 cit).
1 Residential Clothes Washers, flopding (> 2.5 cit)
T wWSaAaARSY (At /f2@tKSa 21 AaKSNA 00X Hodp Odz

APPLIA confirmed tha@While some aicooled and aiwvented washedryers existed in the US
market, to APPLIA's knowledge, these types have neverdoeemercially available in the EU.

3.2.2.8. Reference tdhe last preparatory study

In thelast preparatory studyBoyano Larriba et al., 201 The draft final proposal for definitions
wasasfollows:

2yt

Q)¢

02

3
L

Wl 2dz2aSK2fR ¢l aKAYy3a YIOKAYSQ YSIya Iy Fdzi2zYl GAC

textiles by using water, chemical, mechanical and thermal means; which also has a spin
extraction function and which is designed in a way principally intended for domestic use
complying with the Low Voltage Directive 2014/35/EU as stated by the manufacturer in the
Declaration of Conformity (DoC).
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621 Wl 2dzASK2f R ORWERBASWNIR YRS N) K2dzaASK2f R 6 aKAy3d Y
622 a spin extraction function and also means for drying the textiles by heating and tumabling.

623  Thedraft final proposal for product scope wéBoyano Larriba et al., 2017)

624 G¢CKAA wS3dA A2y SaidlofAaKSa 902RSaAdy NBI dzi NB
625 mainsoperated household washing machines and household wadhgrs including those

626  which are electric mainreperated but can also be powered by batteries, and including-built

627 household washing machines and washeyers.

628 The Energy labelling Regulation would have the same scope, as follows:

629 This Regulation establishes requirements for the labelling of and the provision of supplementary
630 product information on electric mairgperated household washing machines and household
631 washerdryers including those which are electric maoyerated but can also be powered by
632 batteries, and including builh household washing machines and wasReNE S NB& ® ¢

633 However, in the followup (Boyano et al., 2017} is explained

634  &ScopeThe scope of the current regulations will also apply to the revised regulations, being only
635 slightly adapted by better delimiting household and Aawusehold appliances by referring to

636 the Low Voltage Directive 2014/35/EU, which is applicable to household appliances. A key
637 revision is that household washdryers will henceforth be included in the revised scope of the
638 Ecodesign and EU Energy Label regulations for household washing machines; to align the
639 washerdryer Energy Label with both Ecodesign rules, and the 2017 Regulation on Energy
640 Labelling. Therefore, the definitions applicable to household waghggrshave been added

641 accordingly.

642  ExclusionsHousehold washingnachines and household washéryers powered solely by an
643 internal battery will beexcluded from the scope of the revised regulatios€.8

644  The scope defined iBoyano Larriba et a[2017)is clearer in the reference to battery operation
645 Itis clear from the formulatiothat the source of power for which thepplianceis intended is

646 the electricmainsbut that it could also be operated on a battery as an alternatil@wvever, as

647 it is not specifically mentionedvhether the battery is internal oexternal both could be

648 interpreted. In the follow up study, this was clarified through thelusion whichclarifies that

649 it was never the purpose that (internal) battery operated appliances be in the scope of the
650 RegulationsNonetheless, this explicitness is missing in the current Regulatiotisle 2(1)(b)

651 excludesd 0 | (rap@atkll household washing machines and household waghgrs that

652 OFy 0SS 02yySOGSR (2 (GKS YIFIAya GKNRdzAK |y !/ k5/
653 reverse order,it could still be understood that an appliance designed for operatanthe

654  electric mains but that can also be operated on battery (internal or extewwl)d be in scope.

655 Referringspecifically to external batteries in the scope definitiwauld add to the clarity and

656 ensure that internal batternpperated appliances are excluded.
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3.2.2.9.

Summary of exting definitions¢ Washing machines

Table3-1 below gives a summary of existing definitions of household washing machines.

Table3-1: Summary of existing definitions of household washing machines

Function

Operation

Intended use

Design format

EU Ecodesign / Energy

Label Regulations
(WM/WD)*

YhBusehold washing
machin€dneans an
automatic washing
machine which cleans
and rinses household
laundry by using water,
chemical, mechanical
and thermal means,
which also has a spin
SEGNI OlGAzyYy
Automatic

Wl 2dzaSK2f RQ
through the other
aspects)

Ly Of dZRMyD W
appliances

Also multidrum
machines (focertain
specifications)

IEC / ENstandards

Y2 | aKAy3 YI OK)
for cleaning and rinsing of
textiles using water which may
also have a means of
extracting excess water from
iKS GSEGAE SaQ

Automatic/ manual

OF2N) K2dzZa SK2¢€ |

WgAGK 2N gAilK:
devices utilising cold and/or
K23G 61 G§SNJ adza
Horizontal/vertical axis

EU Prodcom
statistics

A€
=z~
ot —
> N
< &
w =X
<&

w2F (KS
GeLsaQ

K

~. o

4
z

EU Combined Nomenclature (CN)

Wl 2 dza SK 2 f Rypeewddhihg:

machines, including machines whic
020K 4+F&K FyR RN

Y| 2dzaSK2f R 3080t |

US Energy Star label

WY1 02y adzySNJ LINE R dz
clothes, utilizing a water solution of
soap and/or detergent and mechanical
agitation or other movemerfautomatic
clothes washers, seraiutomatic clothes
g AKSNBRZ yR 2GKSI

Automatic / semiautomatic / other

WwSaARSYGALFE /t2al

[

Different types (se&ection3.2.2.7

an
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EU Ecodesign / Energy EU Prodcom

Label Regulations IEC / ENtandards EU Combined Nomenclature (CN) | US Energy Star label

(WM/WD)* statistics

Certain specifications do
not apply to apphnces <

/=2kg
Capacity and/  Some criteria Criteria refer todifferent capacitiesbut
or dimensions differentiate between - - - not definitions

appliances< 3 kg ad =/>

3kg

WwSt SO0 /A NY
2NJ WSt SO0 NX
2LISNIF GSRQ
0S8 LRSSNBR
U6 KAOK A& R
manufacturer in the
Declaration of
Conformity as complying
with Directive
2014/35/EU of the
Other . — = - -

European Parliament

and of the Council or

with Directive

2014/53/EU of the

European Parliament

FyR 2F GKS

Power supply

661  *WD: washedryer, WM: washing machine

662 SourceOwn compilatiorbased on the previous chapters and sources mentioned there

663 3.2.2.10. Summary of existing definitiorgWasherdryers

664 Table3-2 below gives a summary of existing definitions of household wadhgars.
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Table3-2: Summary of existing definitionsf householdwasherdryers

Function

Operation

Intended use

Design
format

EU Ecodesign /
Energy Label

Regulations
(WM/WD)

QK2 dza SK2
washerR NB S N

means a
household
washing machine
which, in

addition to the
functions of an
automatic
washing
machine, in the
same drum
includes a means
for drying the
textiles by
heating and
tumbling

automatic

household (as
specified through
the other
aspects)

Ay Of dzRA Y
Ay Q | LJLIX
Also multidrum
machines (for
certain
specifications)

EU Ecodesign /
Energy Label

Regulations (HH
Tumble Dryers)

WK 2 dza SK 2 f
combined washer

RNASND YS$§

household washing
machine which
includes both a
spin extraction
function and also a
means for drying
the textiles, usually
by heating and
tumbling

IEC standard 60456

W2 | ZdkyBrNJ
washing machine
which includes both
a spin extraction
function and also a
means for drying the
textiles, usually by
heating and
Gdzvoft Ay3aQ

OF 2N K2 dza ¢

WgAGK 2N ¢
heating devices
utilising cold and/or
K24 ¢ G§SNJ

EN / IEC standard
62512

Wgl aKAyY 3
which, in addition
to the functions of
an automatic
washing machine,
in the same drum
includes a means
for drying the
textiles by heating
FyR (dzyof

YT 2N K2 dza

(alsofor communal
use in blocks of
flats/ in
launderettes)

EU Prodcom statistics //

EU Combined Nomenclaturg
(CN)

Y/t
Y I

1

Y| 2dza SK2f Rype N
washing machines, including
machines which both wash
F'yR RNEQ

w2 F (KS K2dza ¢
/i

Wl 2dzaSK2ft K e

US Energy Star label (based on CFR
definitions)

W/ 2 YO0 A y-InDheaMasheDiryer:
A consumer product that meets the
definition of a Residential Clothes
Washer and Electric Clothes Dryer or
Gas Clothes Dryer, which cleans and
dries clothes in a single tumbtgpe
drum; a drying cycle can be performed
independently without first performing
I ¢gFakK O&0ftsSQ

WwSaARSYRNESNAIQA K !

Different types (se&ection3.2.2.7

an
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EU Ecodesign / EU Ecodesign /

EU Prodcom statistics //

Energy Label Energy Label EN / IEC standard ) US Energy Star label (based on CFR
Regulations Regulations (HH IEC standard 60456 | ¢, ECUNComblned Nomenclature T

(WM/WD) Tumble Dryers) (CN)

Certain

specifications do

not apply to

appliances< / =2

. k ;
Capacity and K9 Criteria refer to different capacities, but

/ or Some criteria -- -- == == i TS
dimensions differentiate

between

appliances < 3 kg

and =/> kg

WSt SO0 NR
2LISNF GSR
WSt SO0 NR
Power supply 2 LISNJ G4 SR -- -- -- - --
wory I fa
powered by
ol GG SNRS
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EU Ecodesign / 20 =GaelEsn EU Prodcom statistics //

Energy Label Energy Label EN / IEC standard US Energy Star label (based on CFR

Regulations Regulations (HH IEC standard 60456 | ¢, EU Combined Nomenclaturd definitions)

(WM/WD) Tumble Dryers) (CN)
b6 KAOK A
declared by the
manufacturer in
the Declaration
of Conformity as
complying with
Directive
Other 2014/35/EU of _ 3 B ~ ~
the European
Parliament and
of the Council or
with Directive
2014/53/EU of
the European
Parliament and
2F (KS /

666 Source Own compilation based on the previous chapters and sources mentioned there
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3.2.2.11. Feedback from stakeholders with regard to the existing scope
and definitions

So far, mosstakeholdersonsuted did not indicate problems with the definitions of the existing
Regulations, despite their differences to definitions of other legislation and standzmals. the
handful of manufacturers with which interviews were held, only om&de indications of two
shortcomings of thelefinitions.

One aspect raised was theference to battery operatiornof washing machines and/or washer
dryers made in thescope of the Regulations. In Artidel theRegulations refer to the scope as
T 2 f f @ebtdcmainsoperated household washing machines and household waghgars,
including builtin household washing machines and household wasingers and electric mairs
operated household washing machines and household waghgrsthat can also be powered
by batteries @

The manufacturer explained that it is not awareany washing machines or waskdyers that
are operated on an internal batteryt was rather assumed that battery operation was included

in the scope definition as it had been used in Ecodesign Regulations for other products and thus

added with anticipation that there could be such produon the market. In contrast, it was
explained thats washing machine could be operated on an external batferygxample in cases
where the consumer hasghotovoltaic system thaeeds intoan energy storagbattery system.

It was proposed toclarify in the legal text that internal batteries were meant, as the
manufacturer will not have control of the externadnnections of the appliance.

The consultantsiew the reference of the scope of the Regulations as clear in terihamgslying

to appliancedhat are designed to beconnected tothe electric mainshowever that could also

be operated by batteryHowever,inclusion ofthe reference to battery operated appliancas

the end of the sentence seems to result in confusion a@odild be a source of future
uncertainties This aspect was discussed durthg 1% stakeholdemmeeting andfeedback was

also provided afterwards by stakeholdeFollowingthe feedback provided by various actors
thereafterit is concluded not to change this articl&akeholdes argued that it is correct for the
definition to not indicate whether external or internal batteries is meant, as this keeps the scope
as general as possible, thereby avoiding potential opportunities to avoid the regulation.

A further aspect raised by the manufacturer related to the reference ofRRlegulation to
household appliance¢eaving it open as to how should be determined whethermaappliance
is intended for use in househad

This aspect has also been investigated in the parallel ESPR study on professional laundry

appliances (i.e., commercial and industrial appliances), witésainder consideration whether

G2 NBFTSN ( K20 KRINRME AW2 Vi KS RSTFAYAUGAZY 27
of having a cleacut criteria for differentiating between household appliances in scope of the
Regulations under review in this study, and #wusehold ones that would be affected by
future Regulations for commercial and/or industrial laundry applianicethat study it could be
clarified with stakeholders that household appliances arescope ofDirective 2014/35/EU
relating to the making available on the market of electrical equipment designed for use within

f 1 dzy|
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certain voltage limitfLVDor Low VoltageDirective) In contrast,commercial and industrial
laundry machines are in scope Biirective 2006/42/EGthe Machinery Directive). It was
understood that in line with these two legislative frameworksthe market approbation (and
thus in related declarations of conformitgf a specific modek washing machine or washer
dryeris intended by the manufacturdor use ina household, in a commercial environment or
in an industrial environment.

Nonetheless, lie definition of household wasimg machines and household waskdryers
included in the current Regulatiorfarticle 2(3) and Article 2(4) respectivetgjersto the LVD
specifying, e.g., that.a

WK2dzaASK2f R gl aKAy3a YIOKAYSQ YSI ywXahdwhichisizd 2 YI (A C
declared by the manufacturer in the Declaration of Conformity as complying with Directive
2014/35/EU of the European Parliament and of the Council or with Directive 2014/53/EU of the

European Parliament and of the Couégcil

Sofar, eventhough it could be questiced whether the reference to conformity with Directive
2014/35/EU (LVDdr Directive 2014/53/EURadio equipment Directive or RED) may cause
confusion as conformitwith the LVDcould be understoodot to be obligatory, it seems that a
clear link to the LVD as opposed to the Machinery Directive is already established.

1 Regardinghe last aspectthe REDapplies to radio equipment which is defined by RED
Article 2(1) asti 'y St SOGNAROFE 2NJ St SOGUNRBYAO LINRBRdAzOG
receives radio waves for the purpose of radio communication and/or
radiodetermination, or an electrical or electronic product which must be completed with
an accessory, such as antenna, so as to intentionally emit and/or receive radio waves for
0KS LJzN1J32 A4S 2F NIRA2 O02YYdzyAOFGA2Y YRk 2N NJ

1 The latter is assumed to be the case with connected appliances, wiilidmave some
form of accessory to emit and receive radio waves when connecting to the network.
However, it is assumed that such appliances would still need to comply with thdtLVD.
may thus be necessary to revise the definitions so that it is clear, that only appliances
declared by the manufacturer in the declaration of conformity as being in compliance
with either the LVD or the LVD and the RED are in scope. It is to be discussed with
stakeholders how this should be addressed.

[NOTE FOR STAKEHOLFR&holder feedback received on this point stated that no further
clarification was necessary. Thus, the authors of this Review Study conclude no further
clarification is required

3.2.3. Classification ofvashing machines and washeéryers

The current Ecodesign and Energy Label Regulations for washing machines anddmasier
do not includeclassifications asidedm the general differentiation between washing machines
andwasherdryers.
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There is somdlifferen

tiation between capacity ratinge requirements related to the energy

efficiency indexwashing efficiency and rinsing efficienayith machineswith a capacityrating

above 3 kg being reg
is hard to see as cl
specifiedn relation to

ulated in a stecmanner than those below the thresholHowever this
assification of appliances, also seeing as the capacity ratalgiays
a specific programme (in the Regulations the ee60programme is the

reference)and may differ for other programmes

3.2.3.1. The EWCombined Nomenclature (CN)

The Combined Nomenclature (CN) is a tool for classifying goods, set up to meet the
requirements of the Common Customs Tariff and of EU external trade statistics. It is also used

in intra-EU trade stati

stics. The CNaisEU development of the World Customs Organization's

Harmonized System nomenclature with specialdp¥cific subdivisions. This is a systematic list
of commaodities applied by most trading nations (used also for international trade negotiations).
Every year, Annex | to the basic CN Regulation (Council Regulation 2658/87/EEC) on the tariff

and statistical nomen

clature and on the Common Customs Tariff) is updated and published as a

standalone Regulation in the EU's Official Journal. Updates consider changes that have been
agreed at international level, either at the World Customs Organization (WCO) with regard to
the Harmonized System (HS) nomenclature or within the framework of the World Trade
Organization (WTO) with regard to conventional duty rates. Other changes may be required to

reflect the evolution

of, e.g., commercial policy, technological or statistical requirements.

(European Commission, 2023)

Under Council Regulation 2658/87/EECN, 2024/Consolidated Version from 26.10.2024)
washing machines and washeéryers would fall under the following codes and sidules:

8450: Household or laundttype washing machines, including machines which both

wash and dry:

T Machines, each of a dry linen capacity not exceeding 10 kg:

8450 111 1 Fully automatic machines:

T T 1 Each of adry linen capacity not exceeding 6 kg

8450 1111: ¢ ¢ ¢ ¢ Frontloading machines

8450 11 19¢ ¢ ¢ ¢ Toploading machines

8450 11901 1 1 Each of a drlinen capacity exceeding 6 kg but not exceeding 10 kg

8450 12 001

8450 19 001

8450 20 001

8450 90 001

T Other machines, with buiiin centrifugal drier
T Other
Machines, each of a dry linen capacity exceeding 10 kg

Parts
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The reference to fronand top loadhg machiness the only change sindie initial Regulation
of 1987 This classification also includes categorisation in terms of load, however further
categorisations are not addressed.

3.2.3.2. Functional performance classification

Boyano Larriba et al2017)referred to the followingfunctional parameters for household
washing machines and household waskeyers in partbased on stakeholder feedback:

f d&Primary functions:

1 Washing machines: Washing / cleaning; rinsing; spin extraction

1 Washerdryers: Washing / cleaning; rinsing; spin extraction; the drying (only) or
continuous washinglrying function is seen either as primary function by some
stakeholders or as secondary function by others.

1 Secondary functions:

1 Automatic detergent dosage

1 The possibility of adapting the spin speed or capability to be remotely controlled
(Demand Response (DR) functionality) are seen as secondary functions of washing
machines and washeadryers by some stakeholders

1 Also, some stakeholders see the drying (only) function as secondary function of washer
dryers. One argument provided for the drying function of a washger being
considered as a secondary function, at least as stade function, is that results from
household testing and user surveys demonstrate wasiigers being mainly used as a
washing machine and only occasionally as a dryer

Boyano Larriba et a(2017)alsodiscussed the levance of referring to "automatic” in the
definition of householdwashing machines, seeirtbat only automatic ones are sold in the
European marketThis was discussed with stakeholdes$ which one recommended to keep
the reference tcautomatic appliances in the scopet not to refer toit in the definitionsas the
Regulations apply only to equipment placed on the European marketcurrent Regulation is
understoodby the consultants to reflect the results of this discussion.

3.2.3.3. Distinction betweerhouseholdand norhouseholdwashing
machines and washeatryers

Parallel to this studyan ESPR preparatory stuf®oehler et al., Ogoing)is alsounderway for

professional laundryappliances which refers among others to commercial and industrial

washing machines and washeryers.An earlierEcodesigrstudy (Graulich et al., 2011hyas

already carried out for these appliancesere a first distinction was made betweelomestic

and nondomestic useThis distinctions & RSGSNXYAYSR o6l aSR 2y GKS Wi
versus commercial / industrial use) as declared by the manufacturer in the product information

or the Declaration of Conformity which is also reflected in the distinction between the

Household and commercial/industrial segments that is based on their relation to the scope of
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815 the Machinery Directive and thieow Voltage Directive (se®ections3.4.1.1and3.4.1.2more
816 detalils).

817 Whereas theongoingpreparatory studyKoehler et al., Ogoing)and the2011 studyGraulich

818 etal., 2011b)efer to professional washg machinesndwasherdryers, the term professional

819 s not clearly defined and does not allow a clear delimitation of which machines are in scope of
820 this study and which would be in scope of regulation developedpfofessional (commercial

821 and/or industrial)machines. Though th2011 study (Graulich et al., 2011bdpoked among

822 others at the category of use of various machines (e.g., coin and card laundries, apartment
823 household laundries, hospitality laundry and commercial and industrial laundries), this

824 parameter does not allow a clear cut between domestic or household appliances and

825 commercial/industrial ones.

826 In practice, though manufacturers classify their machines for commercial or industrial use, a
827 domestic appliance can also be retrofitted with a card or coin dispenser and used in commercial
828 laundries as is sometimes the casecommunal washrooms @t camping grounds. In parallel,

829 for various reasons, some private users may decide to purchase and operate a) (semi
830 professional machine which has been intended for commercial use. In this sense, future
831 regulations cannot apply to a product based on where it is used but must achieve a clear
832 delimitation between household and ndmusehold machinesn the course of th&oehler et

833 al.(Ongoing)study, ®me manufacturers explained that they may have separate approbations
834 for an appliance that is basically the same, meaning that it may be placed on the market as a
835 household appliance under one model name and as a commercial appliance under a separate
836 model name, despite the basic equivalence of the devices.

837 A possible general differentiation is given in the amended version of the Machinery Directive

838 2006/42/EqQMachine Directive, 2006/9.6.20Q6h force since 29th December 2009. It clarifies

839 the borderline between machinery for households (domestic) and for professional use (non

840 domestic, i.e., commercial and industrial use) in order to provide greater legal certainty.

841 Whereas professional use machinery falls in the scope of the Machinery Directive, Article 1(2)k

842 SEOft dzRS& WSt SOGUNAROIE FyR StSOGNRYAO LINRRdAzOGA
843 AYUSYRSR F2NJ R2YSailiAO dzaSQz YSIyAy3a GKIFG GKS
844  domestic equipment, as long as it is in the voltage rate considered to be low (betweE0B0

845 V AC or between 78500 V DC). Such household appliances are covered by the former Low

846  Voltage Directive (LVD) 2006/95/EC, recast as Directive 2014/36¥H) 2014/29.3.201%).e.,

847 must fulfil the safety objectives of the LVD.

848 It could be interpreted that as long as laundry machinery would have a voltage rating within the
849 above limits, it would be subject to the LVD requirements, regardless of whether it is domestic
850 equipment or not. However, the Commission interprets that whether a machine is to be

8 Directive 2006/95/EC was reviewed and recast as Directive 2014/35/EU which is still in force.
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O2y&aARSNBR | bK2dzaSK2fR I LILX Al yOS

AYGSYRSR T2

manufacturer has specified the machine in its declaration of conformity or product information

(European Commission [EC], 2024b)contrast, for commercial and industrial appliances, in its

3dzZA RFyOS R2O0dzySyidx GKS 9/ adlraSa GKFG aF LILIE ALy
intended for commercial or industrial use are not excluded from the scope of the Machinery

5 A NB QECA &)t is thus concluded that appliances intended by the manufacturer for

household use would be covered by the LVD, as long as they are within the relevant voltage

rating. Furthermore, regardless of voltage rating, appliances intended for commercial or

industrial use would be covered by the Machinery Directive. Following this logic, the intention

specified by the manufacturer in the approbation of laundry appliances and specifically in the
Declaration of Conformity provides a clear <lifferentiation between household appliances

and those intended for commercial or industrial use.

To further strengthen this interpretation, the new Machinery Regulation can be considered.
Following the last review of the Machinery Directive it was replaced by a Regtlatidihas a
similar exclusion from scope for household (laundry) appliances in article 2(2)(p)(i). Additionally,
in its recital 18 the Regulation also specifically refers to the ambiguity and it is clear that its
intention is to exclude household appliances such as washing machines from the Regulation,
thus creating a clear separation between the household segment and other segments in the

market:

Gomy 0 1 2dzAaSK2ftR LI AlIyOSa AYyGiSyYyRSR T2N) R2YSai
furniture, audio and video equipment, information technology equipment, office machinery,

low-voltage switchgear and control gear and electric motors fall within the scope of Directive
2014/35/EU of the European Parliament and of the Council and should therefore be excluded

from the scope of this Regulation. Some of those products, for example washing machines, are
progressively incorporating Wi functions and are therefore covered by Directive 2014/53/EU

of the European Parliament and of the Council (12) as radio equipment. Those products should

ta2 068 SEOfdzZRSR FTNRY .THsShaig® shakiés clgaF thati IKuhdty w S 3 dzt
appliances would either be in the scope of the Machjneegulation or of the LVD but not of

both.

The current definitionsspecified in the Ecodesign and Energy Label Reguldtongashing
machines andvasherdryersalready refer ¢ the LVD and the REERequiring thatcompliance

with these Directives is specified in the Declaration of conformity.

Nonetheless, it is not clear if this delimitation of appliances covered by these Regulations and
between commercial and industrial appliancesuiglerstood In the feedbackreceived from
stakeholders during thé*' stakeholderconsultationconducted in the course of this study, one
manufacturer stated thathe Regulations should clearly specify that they2 notdapply to

9Based on its Article 54, the Regulation shall apply from 20 January 2027 and thus the discussion includes

the reference to the Machinery
Corrigendum:http://data.europa.eu/eli/req/2023/1230/corrigendum/20287-04/0j

Directive.
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professional, commercial and industrial washers and déyéxdurther stakeholder also noted
(i K I The definition of "household use$hould differentiate them from "professional,
commercial, and industrial" washing machiae3his further supports that despite the clear
reference to the LVD and the RED in the definitions for washing machines and \dagérst
the distinctionis not sufficiently clear.

Against this backgroundt is thus recommended to consider addiagrecital inthe future
Regulationglarifying that the Regulatiodoes not apply tacommercial and industrial laundry
equipment nor to household drying machinesvered by Regulatior832/2012EU or
392/2012EU.

3.2.3.4. Possible classifications andtegories

Looking at existing classifications of washing machinesaastherdryers, though the current
Regulations set a threshold for differentiation of requirements at a rated capacity of 3 kg, the
CN codes refer to different categories, namely below 6 kg, between 6 and 10 kg and above 10

kg.

However, other information does not support either of these classificatiortse 2017
preparatory studyBoyano Larriba et al., 201&)plained the average capacity rating of washing
machines to have been&kg in 199&nd to have increasetb over 7 kgby 2013.The EPREL
datafor the years since the Regulations came into faaggests that the load capacity is still
increasingthe rated capacity of washing machinemdelsin the EPREL databasmges from
0.9 kg (2 models) to 20.7 kg (1 model), whereas the average capacity is around.gtgekgost
common capacitiem recent years wer8 kg (3189 models) and 9 kg (3115 models), followed
by 7 kg (2171 models) and 10 kg (1284 models).

For washedryers the rated capacity is also increasing. A follpstudy ofBoyano et al(2017)
a i G S e avédgdiwashing rated capacity was 4.9 kg in 1998, growing to 7.40 kgén 2013

FromEPREL dafar the period since the Regulations entered into fqrtiee rated capacity of
washerdryersin the EPREL databasmges from Xg (1 model) to 1&g (2 modelswhereas

the average is 8.9 kg (this applies to when the appliance is used for a washing cycle without
drying- the dryer capacity is usually significantly lower, affecting the capacity of the combined
cycle as is presented later in this sectidimemost common capacities are 8 kg (565 models), 9

kg (424 models) and 10 kg (362 moddtss however noted that the EPREL data only represents
which models are placed on the market by manufacturers and not the actual market.

Though it is assumed that appliances with a larger rated capacity could have an advantage in
terms of energy performance it is not completely clear at which intervals this should be

0 These values are a resultatalculatiorand represent the averagés commented by one stakeholder:
such kinds of capacities are not compliant according to the definition of rated capacities (e.g. Annex
I (5) Reg (EU) 2019/2023nis kind of typo leading to necompliance caseshould be prevented in
an automatic way when filling data in EPREL.
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considered when setting performance requiremeniisis also assumed that this advantage
would only be relevant whethe machine is operated with a (near to) full load but not always
In so far, the rated capacity does not seem to be adequatectasaification attribute.

The reference of the CN codes to top loaded and floatled appliances could also be of
interest for possible categorisation. Nonetheless, a short check suggests that in both appliance
types there is a range of sizesid a range of energy classes. It is thus not clear that this
categorisation would be important for developing future measur€mn this aspect, a
stakeholder commented thaivertical axis top loadedd  Indt{Besent inthe European market,

I & 2 LILJ2tépIoRdedimdrizaintal axés present in European markeln other words the
categorisation is not relevant for the EU.

3.2.4. Definition ofobligatoryprogrammes

Accordingo Article 2 (13) oCommissioriRegulation 2019/202E&U a programme is defined as
Gl aSNRS&a 27F 2 LiSefded dn@ which areKdedlared yBhe mmnifacturer,
importer or authorised representative as suitable for washing, drying or continuously washing
and drying certain types of textile

Washing machines and washgtyers have various programmes that are specified by the
manufacturer for various purposes.., washing of cotton textiles, washing of sports clothing,
washing of delicate textiles, ejc.Each manfacturer is free to definethe number of
programmes that a specific model has to offie operations included irach of the specified
programmes (wash and rinse cycles) and other specificati@ng., default temperature, default
spinning speed). Often the consumer can adjust certain aspects of a specific proglikenthe
temperature and spin speear adding a prevash

The Regulation requirgs Annex Il 1(1&s a minimum that models in its scopsvide

da)l sl aKAy3d 0edBQX0IdKSRK WSH2F mtnhS G2 Ot Sy y2N
declared to be washable at 40 °C or 60 °C, together in the same cycle;

F g1 AaKAy 3 Oe& @lichis &ble fo ti&RlightysoiledceottOrilaundry, at a nominal
temperature of 20 °C;

these cycles shall be clearly identifiable on the programme selection, on the display and through
the network connection, depending on the functionalities provided by the household washing
machine or household washdryerg.

The eco 460 washing cycle is further defined by the Regulation as follows:

codbc nQ YSIya GKS yFrYS 2F GKS LINRPINIYYS RSOf N
authorised representative as able to clean normally soiled cotton laundry declared to be
washable at 40 °C or 60 °C, together in the same washing cycle, and to which the ecodesign
requirements on energy efficiency, washing efficiency, rinsing effectiveness, programme

duration and water consumption relgte
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From exchange with manufacturerig,can be concludedhat the eco40-60 washing cyclaes
interpreted by allmanufacturersto be a prgranme that should beincluded in the product
selection specified for manufacturefse., specified on the programme selection nob or in the
programme selectioof the display)

The WH n washim@ cycle on the other hand has different interpretations. While some
manufacturerscomply with the requirement by includingn individual programmaevith this
namein the programme selection, othecomply by adding’ H 51 to the tenperature selection
options, meaning that any programme can be run on a temperaturélef n. ErénmQ
manufacturers it is further clear thahough in someMember States botlinterpretations are
acceptable, in others this is not the case.

Ly GKS 02y &odetcduld yansidethaZsbreanianufacturersiew a washing cycle
differently from aprogramme However, from a legal perspective, the Regulation defines the
term washing cycle as follows

GArticle 2(14)efinesW ¢ | & K A yadda cdilete Sveshing process as defined by a selected
programme, consisting of a series of different operations including washing, rinsing, and
spinning.

Seeing as botiteco 40-60Qand W Hen/ afe referred to as washing cycles, and seeing as the
definition for a washing cyclefers to a slected programme, botthe washing cycle¥ S D2
cnQ | y RshoWldilagallg be @onsidered asogrammes that should be available time
programme selection affashing machine and washdryer moddsthat areunder the scope of
the Regulation.

This is alssupported by theinformation requirements specified isection 9 of Annex Il of
Regulation 2019/2023/ET here itisrequired that manufactures provideat leastthe following
details for several programmes, including théé€co 4660Qprogramme and theQO0 °QQ
programme:rated capacity durationenergyand waterconsumption maximum temperature
andremainingmoisture Looking at the information requirements, it is hard to believe tifeir
intention is that these details are provided for each programme that can be run with a
temperature ofQ H°/n.Q

Though it may not beompletely clear what the intention of the legislator wasegards of the
WH n washin@cyclefrom a technical perspective, the question arisasto how useful it is to
restrict theW H n terapéré&lure to a single programmé&iven thatrunning a washing cycle at a
lower temperature enables the conservation of energywould make sense to enable the
selection of the H n terapkr&ure in all oat leastin mostprogrammes.

From manufacturersit can be understood thatvashing machine anwvasherdryer models

dza dzl f f & KI @S | &aO2f Ré & LIS OdptionsOreanmtiyat tap yatar K S
is used as jse.g.,with a temperature of 15°C or similaFhus somemanufacturersobserved

that most consumersvill prefer the cold option over & H n optioh. Multiple manufacturers

also mentioned thathat most consumers do not usmld programmesghat often and that this

is only common in Spain. Nonetheless, providing an optiondorheated water (cold) or only
slightly heated Y H n) weould Qive consumers aoption to reduce energy consumption in all
programmes to which it is applicable, whereas constrictthg n or@ a2l cycle to a single

dSYL
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programme would translate into lower energy savings in cases where consumers could choose

to decrease the temperaturésome manufacturers said that such low temperature options are
suitablefoli SEG AT S& GKIF G | NB 2yfeé f A3KShoull coatiheisSRE A ®S
receivemore information on the suitability of such temperatures to such laundry, they may opt

for using such specifications more often.

In discussions held with stakeholders during tRestakeholder meeting and in their feedback

sent thereafter, a few clarifications were given. To begin with, inclutling & H progranmin

washing machines and washer dryers is aimed at having a programme that conserves energy

due to the low temperature in which it is operated, but that also ensures a minimum level of
cleanliness. In contrast, just having the option to select the temperature 20°C for various
programs through the temperature selection function would lower the operating temperature

and reduce energy consumption but it would not guarantee a minimum cleaning function and

iKdza akKz2dzZ R y23 06S I OOSLIWISR a |y FftAOdSNYylGAGBSOD
programme option instead, it was clarified ththis means that water is not heated at all but

rather used at the temperature with which it comes out of the tap.sbme countries (e.g.,

Scandinavia) the cold water coming out of the mains can be at times significantly colder than

20°C. This could result in an insufficient cleaning function in such countries and thus should not

be accepted as an alternative programme. In both cases, having the option to change the
temperature of other programmes would still be allowed, it just should not be considered to

O2YLX & gA0GK GKS NBI dzA NB YT® grisurefcRrity, perpS thig aspect/ ¢  LINE
should be clarified through an FAQ document, however it is not recommended to change the
formulations in the Regulations.

3.3. Test standard$or household washing machines
and household washetryers

3.3.1. Performance

3.3.1.1. EN 60456:2016/A12:202&:/ f 2 KS&a ¢l aKAy3 YI OK
householdusea SGK2Ra 2F YSF &adz2NAy3d GKS

The standardEN 60456:2016in the currentconsolidatedversion including theamendnent
A122023(published ori27" April2024), sesmethodsfor measuingthe performance of clothes
washing machines for household u3ke testing procedure specifies a wdkfined method for
loading a washing machine with various textiles under controlled conditions (ambient
temperature, water, voltage, frequency). The test also includes precisely defined test swatches
with different stain indicators and the use of a specified powder detergent. The quantity of
textiles, test swatches, and detergent depends on the rated capacity of the washing machine
being tested.

The latest Amendmentwas developed under mandate M/594 anglates to Directive
2019/2014 and Directive 2019/2028mong others,ticlarifies that the performance testing is

10
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to be performed in relation to theco 4060 programme, asequired by the Regulations. It is
further specified that performance is to be tested with full, half and quarter leads(i.e., the
relating to the share of theated capacity of thevashing machine Thequarter load isnewly
introduced and defined to be approximatelyjaarter of the rated capacity (see Table ZAl45)
The number of test runs per treatment for the combined test sehias beerchanged to 3 tests
with full load, 4tests with half load and 3 tests with quarter loathe timebetween two
subsequent test runperformed on the same dag also adjustedrom two hoursto one hour.
Test procedurs have been included in the annexes temperature inside the loa@nd for
rinsing effectivenessA new standard powder detergentas introduced instead of previous
standardpowder detergent IE@* by replacing the bleach component sodium perborate with
sodium percarbonateThis was changed #w formerwas addedo Annex XIV (Authoris@an
list) of Regulatiod1907/2006(REACHYyodium perborate has a sunset date of 27th of May 2023
after having beertlassified as toxic to reproduction.

IEC 60456:2024 was published on 27 November 2024 as the sixth edition of this standard. Aside
from changing the title of the standard, among others, the following technical changes with
respect to the previous edition have been made:

{ &Separation of the test method results from the number of test runs in a test series, with
the independence of each test run or test series, allowing different test classes to be
evaluated.

1 Introduction of a new standard powder detergent {ECthat substitutes the standard
powder detergent IE@* by replacing sodium perborate with sodium percarbonate, for
a better correlation with market offerings and in line with health/safety
recommendations. Introduction of the new standard liquid detergentsUEE@d of the
new wool standard detergent IB@® with associated dosage instructions.

1 Introduction of new measurement and evaluation methods for various paramgters
e.g., wool cleaning performance, gentleness of action, low power mode consumption,
temperature inside the washloaahd others.

f 6Addition of alternative ambient conditions for conditioning of the test load with
associated correction factors.

1 Extension of the description of the washing machine loading, up to and beyond 25 kg of
cotton test load, and introduction of a new mixed polyestetton load.

1 Addition of the necessary definitions, measurement, and calculation methods for the
evaluation of multicompartment washing machinés

I Thereference refesto tables and annexes of the standard, not of this report.

11
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3.3.1.2. ENIEC62512:2020A12:2023Y Eléctric clothes washetryers
for household use Methods for measuring the
performance

The current standard for assessing the performance for wadhgrs iSENIEC62512:2020
G9ft SOGNRO -OfersioKduisehdld usea SNIK2 Ra FT2NJ YSEadz2NAy3I (GKS
with the last amendmenf12:2023.

The standard is based on IEC 61121:2012 on tumble dryers and IEC 60456:2010 on clothes
washers, but is aimed at providing criteria to test the combined function of washing and drying
and therefore is not suitable to only test onéthe functions individuallyBSI, 2023)

The main elements of this standard &SI, 2023)

The definition of the loads to be tested aontinuous and interrupted operation cycles;
The method for testing automatic and not automatic operation of the drying cycles;

The way to handle the load for interrupted operation cycles;

= =2 =4 =

The correction to be applied to test results for continuous and interrupted operation
cycles.

The standard aims at providing a measurement procedure for EU regulations on ecodesign and

energy labelling on household combined washeyers concerning the combined wash and dry

Fdzy OUAZ2 Yy RBUESNBARKENI O2YYdzylf dzaS Ay o0f201a 27F 7Fif
scope of this document, but it does not apply to wasHgyers for commercial laundrig8SI,

2023)

3.3.1.3. IEC 63474:2023 Electrical and electronic household and office
equipment¢ measurement of networked standby power
consumption of edge equipment

This document provides a method to test power management and to test whether it is possible
to deactivate wireless network connection(s).

This document does not apply to the measurement of electrical power consumption in
networked standby for interconnecting equipment.

The standard for networked standby (IEC 63474) as well as standby (IEC 62301) are currently
being revised and are expected to be published in 2025.

3.3.2. Material efficiency standards
Article 8 ¢l) of RegulatiorfEU)2019/202 states that the review of the regulations shall include
aF20dza 2y GlGKS | LIIINBLNAFGSySaa 2F aSddAay3a | RR.

products in accordance with the objectives of the circular economy, including whether more

12
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a Kré thid eRd, r@l&/ank pyodrésdiR theRiéldof material efficiency
standardisation is analysed.

Following the publication of the Circular Economy Action Plan in December 2015, the European
/| 2YYAaaAzy
European Standardisation Organisatian€EN, CENELEC and ET&Idevelop standards on

material efficiency that would establish future ecodesign requirements. The mandate was
specifically linked to the following material efficiency aspects:

1
1
1

Extending product lifetime

Ldzo f A A KSR

al YRGS a

kKpno aal GSNARFE 9

Ability to reuse components or recycle materials from products at-efiife

Use of reused components and/or recycled materials in products.

Unlike many standardisation requests, which target the creation of standards that support
particular essential requirements or provide a means of checking conformity with a particular
NB 3 dzf I G2 NB
nature. They may be cited together with prodwsgiecific or product group harmonised

standards as defined in point 27 of Article 2 of Directive 2009/125/EC, where relevant

AYLX SYSyldAy3 YSI ada2NBa

fAYAGZ

' yYySE

L 27

asi 902R

akpno AyadaSFR adl

SaArady NBIdzA NBYSyi

As a result of M/543, CEBENELEC established Joint Technical Committee 10 on-Ezlatey
products¢ Material Efficiency Aspects for Ecodesign (CER/JTC 10). Under JTC 10, 6 Working
Groups were establisheddeTable3-3).

Table3-3: JTC 10 Structure

Working group

WG1

WG2

WG3

WG4

WG5

WG6

Terminology

Durability

Repair, Reuse, Upgrade

Remanufacture

RecyclingRecovery

Communication

Source: CENCENELEC Webpage, CEN/CLC/JTQVdtérial efficiency aspects for products in scope of
Ecodesign,legislationhttps://standards.cencenelec.eu/dyn/www/f?p=205:29:0::::FSP_ORG_ID,FSP_LANG_ID:224001
7,25&cs=10B7B067CC7107748A52C1C034BB4CFD3#1, last viewed 10.1.2025

Ly

FRRAGAZY

02

¢ w

npppn

aG¢ SNYa

YR 58STAYAGAZYA

standards were developed, which contain generic principles to consider when addressing the
material efficiency ofenergy related products. These horizonal standards are intended for
possible application to all products falling within the scope of Directive 2009/125/EC for energy

13
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related products. They can be used by prodspecific Technical Committees when developing
productspecific standards.

3.3.2.1. EN 45552:2020 'General method for the assessment of
the durability of energy-related products'

Durability has been defined differently in a number of standards:

1 IS0 11994: a feature of the product to retain the serviceability until a marginal condition
is approached, with a predetermined system of maintenance and repair being used.

1 IEV 19201-21: ability to perform as required, under given conditions of use and
maintenance, until the end of useful life.

1 1SO 147085: ability of an item to perform a required function under given conditions
of use and maintenance, until a limiting state is reached.

wS3dzt F A2y HAaHNnKMTYM 09{twlO ! NOIAOfS HOHHU LINEQJ
ability of a product to maintain over time its function and performance under specified
O2yRAGAZ2Yya 2F dzASI YIAYGSylryOS IyR NBLI ANES® ¢K
they are essentially the same, making clear that maintenance and repairs are part of the lifetime

of a product and to be considered in the determination of a products durability.

Horizontal standard EN 45552 defines ttumcept oflifetime. The lifetime begins with the first

use of a product, which ends when the product meets a limiting state i.e. itdailsa repair is

needed. Through repair, the product lifetime can be prolonged. This use, limiting state and

NELI AN OBOfS OFy 200dzNJ aSOSNI f (A YBEAA BDST 2NBS @ KX
can no longer be repaired.

¢2 NBO23yrasS U(GUKS RAFFSNBYyOS A DPSABSEY I WRIANRG 94
differentiates between(see alsd-igure3-2):

9 Durability i.e. time between first use and eodlife; and,

T wStAlLoAfAGE AdSd® GAYS 0SG6SSYy FANRG dzasS FyR
results in a primary or secondary function no longer being delivered.

Limiting
Event

Figure3-2: Comparing durability and reliability of an appliance

Source: Authors own, adapted from CEN & CENELEC (2020).

14
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Regulation 2024/1781 (ESPR) Articker2o 0 R S T A y Sthe pioabilitylthata pradilcd | & a
functions as required under given conditions for a given duration without an occurrence which

results in a primary or secondary function of the product no longer being perfagndied ¢ KA a A a A
line with the explanations above and clarifies that the reliability of a product would include the

time of its function until the first occurrence of a malfunction of fault that requires repair

operations. What is however also clear is that the conditions under which the product is

operated also influence reliability, i.e., environmental conditions like temperature and dust but

also maintenance performed by the consumer. Theseadted conditions are no longer under

the influence of the manufacturer, however would need to be considered by the manufacturer

when ensuring a minimum reliability of the product.

It is noted that some stakeholders object to the inclusion of maintenance as part of reliability,

as they have little control over how well consumers maintain their devices. Nonetheless,

manufacturers could have a partial influence on maintenance through including design elements
in their appliances that prompt consumers to perform certain maintenance activities (e.g.,

changing of filters, etc.), through the provision of information on necessary maintenance and
optimal environmental conditions, etc.

It is argued by stakeholders that assessing the durabilityashing machinei a standardised

way is very difficult due to the numerous external influences on the durability, including ambient
conditions, user behaviour, intensity of use, and factors beyond technical design influencing the
decision to repair or not repair. A standardised measurement of durability would also therefore
require a standardised assessment of repair needs and standardised repair procedures. To
mirror real life conditions, it would also need to consider the economic factors which limit repair
(as technically, a device could in theory be repaired and operate infinitely).

It is therefore argued that instead of durability, it is instead sensible to focus on reliability testing.

One stakeholder argued that reliability testing is the best possibility to reveal weak points in the
devices and indicate potential for optimisation and enhances the time the device can be used.
Another stakeholder also argued that a reliability test plus a repairability test could negate the
need for the development of a further durability test.

wS3dzf  §A2Y HAHNKMTYM 09{tw0 ! NGIAOfS HOHOO RSTFA
functions as required under given conditions for a given duration without an occurrence which

NBadzZ G6a Ay | LINAYIFINE 2N aSO2yRINE FdzyQlAzy 2F |
line with the explanations above and clarifies that the reliability of a product would include the

time of its function until the first occurrence of a malfunction of fault that requires repair

operations.

When using the horizontal standard to define product/product group standards, the following
gaps need to be addressed:

71 Definition of product/product group priority functions/parts
71 Definition of environmental/operating conditions

91 Description of test methods to assess priority part reliability

15
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T SSTFAYAGAZY 2F &f A OKARSEE Al SLazai Sy aAl £ aSyR

According to stakeholder information, an EU standard on the durability specifically for washing

machines is currently being developed and will be put to the vote at the beginning of 2025.
Mechanical and thermal stress will be covered, but it will take time to get first results as the

tests need several months to be performethe draft versiomfLINP b pAanTtomMYH-nHN W5 dzN
Measurement method for the assessment of the reliability of washing machines for household

dza \BaQ published in 2024

One of the biggest limitations to reliability testing is time. In interviews with manufacturers, a

time range of 1y Y2y (K& 61 & NBLRNISR F2N YI ydzFl Ol dzZNB
reliability testing. In a market surveillance context, however, stakeholders state that this test

duration is too long.

According to stakeholder feedback, verification is a challenge. Verification requires subjecting
an appliance to tests which replicate the expected lifetime use. Thiyv&ydime intensive
process. In washing machines, by increasing the spin rate, it has been possible to increase the
strain put on appliances during the test, which has resulted in shortening the test period to three
months. According t@ manufacturer andviarket Surveillance Authoriti€¥MS/4As) feedback,

this is challenging or not possible fISAs The more compromises that are made, the further

the test will move from real consumer behaviour.

It issuggested by a manufacturing stakeholder that the complexity of testing could be reduced

by allowing tests to be performed on a platform level (i.e. no mandatory requirement to test all
Y2RSta LI IFOSR 2y (KSOYVERRSGSadNyHd20ROED02WHRNA
model and conclude that the less complex models also comiglyever, it was argued by

another stakeholder that this does not solve the issue for market surveillance, as the test for

one unit would still be too long. It was also pointed out that it is already permissible that
YIydzFl OGdzZNBENE GSaid | aol aA0¢ Y2RSt FyR dzaS (KA &
or modelling.

Finally, the same manufacturer states that although they are in favour of reliability tettang,

are not in favour ofdurability testing as thisis too difficult due to the numerous external

influences, including ambient conditions, user behaviour, intensity of use, and factors beyond

technical design influencing the decision to repair or not repair. They state that reliability plus
NBLIANIOAfAGE (23SHGKSNI IfNBIFIRe LINPDARS 'y AYRAC
for an additional test.

Further options raised instead of lifetime testing were to perform inspection and testing of
critical parts or to require long lasting guaranties for critical parts.

It can be concluded that good technical solutions for testing reliability are still required. For this

a standardisation requests would need to be issued. With a valid standardisation
request/mandate, CENELEC WG 2.2 can continue to work on these technical solutions. As one
stakeholder argued, there is stil®years left to develop a standard for reliability in time for a
regulatory revision, which is possible if clear goals are set. However, they also stated that if it is
clear from the beginning that testing reliability is not practical from the viewpoint of market
surveillance, then it should not be pursued further, as the woeste outcome would be
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requirements and subsequent declaration of reliability values which are never tested and
verified.

3.3.2.2. EN 45553:2020 'General method for the assessment of the
ability to remanufacture energyelated products'

WSYlFydzFlF OGdzZNAy3 A& RSFAYSR AYy 9b npppoYHnanun |
product from usedproducts or used parts where at least one change is made which influences

GKS &l FSdezX 2NAIAYLFE LISNF2NXIyOSS LJzNLIR2 &S 2NJ 0
remanufacturing process can be considered as new products when being placed on the market.

wS3dzt F A2y HAaHnkMTYyMmM 09{two ! NOIAOfS W é6mMc0 RST.
a new product is produced from objects that are waste, products or components and through

which at least one change is made that substantially affects the safety, performance, purpose

2NJ eSS 2F GKS LINPRdAOGéd ¢KAAa fFGOGSNI RSTFAYAGAZ)
so far that it can be understood that a remanufactured product can be composed of different

objects some of which are new or used ones and some of which have originated in waste. In the
definition of EN 45553:2020however it seems that a remanufactured product would only be

composed of used products and used parts. Such parts are interpreted by the consultant to be

parts retrieved from a product before it has reached EoL or waste status. This definition may
StAYAYIF(GS GKS ySSR F2NJ Ly 92[ LINRPRdzOG 2NJ 02 YLR)
of the Waste Framework Directive (s&ection 3.4.1.6 for detail). However, it would also

SEOf dzRS (G KS LRGESYdAlf NBdzaS 2F LINRRdzOG& FyR 02
is also not clear if new parts could also be used in the assembly of a remanufactured product,

though it is assumed that in some cases use f some new components would be necessary.

EN 45553 revolves around the assessment of properties relevant to the process steps involved
in the remanufacture of products.

The following product attributes areonsidered relevant:

Ability to be identified

Ability to locate access points and fasteners

= =" =

Ability to be disassembled/assembled
1 Wear and damage resistance during the remanufacturing prostess

When using the horizontal standard to define product/product group standards, the following
gaps need to be addressed:

1 Identification of product specific attributes for the product/product group

1 Identification of relevant product specific assessment/scoring parameters.
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3.3.2.3. EN 45554:2020 'General methods for the assessment of the
ability to repair, reuse and upgrade energgtated products'

EN 45554:2020 defines the following processes:

T wSLI ANY aLINROSaa 2F NBOGdNYyAyYy3 +  Fldzd G& LINE

intended use.

T wSdzaSY aGaLINRPOSaa o6& ¢KAOK I LINPRdzOG 2NJ AGa

LIk

I NB dzaSR F2NJ 6KS &FYS LdzN1I2aS FT2NJ gKAOK (KSe

after a second or subsequent reuse are also considered reuse

T | LANI RSY aLINBOSaa 2F SyKIyOAy3a GKS FdzyOurzy

2F | LINBPRd2OGé£® LG Aa FdzZNIKSNI y2iSR GKI G
firmware and/or hardware.

Regulation 2024/1781 (ESPR) Article 2 defines the repair and upgrading processes as follows:

Ly

T ' NOHAOES H da6Hn0 WNBLIANDR YSIya 2yS 2N Y2NB

LINE RdzOG 2NJ gl aidsS G2 | O2yRAGA2Yy 6KSNB Al
basically the same as the one includedEN 45554:2020though also referring to the

fact that the repair process may require one or more actions. One could also refer to
repairability of a product as the ability of a product to be subjected to repair actions or
processes.

T ' NOHAOES H da6mMT O WdzLJANI RAY3IQ YStya FOlAzy
LISNF2NXIFyOSs OFLIOAdGes alFSde 2N FSadkKSaa
similar to the one specified in EN 45554:2020, it is wider in scope as it also refers to the
possibility of enhancing the safety of a product as an upgrading action or process. One
could also refer to upgradability of a product as the ability of a product to be upgraded.

Though the ESPR Regulation refers to reuse in a few places, it does not provide a definition for
this process. The definition provided in the WHB basically the same as the one included in

EN 45554:2020n both cases the consultant interprets the definitions to mean that the product
has not reached EoL or waste status prior to its reuse.

EN 45554 uses the same assessment procedure for identifying priority parts as used in EN45552
yR dzaSa | WwWi22t02E | LIWINRIOKQ (2 adasSaa (KS

In general, the elaborated toolbox criteria can be distinguished between being proelattd
criteria (meaning thgare directly assessable on the product), and serustated criteria (which
means criteria related to the service provided by the manufacturer).

Productrelated criteria include:

2\WFD, Article 2@) W NiB& S Q dar§y lopération by which products or components that are not waste
are used again for the same purpose for which they were concéived
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1 Disassembly depth: the number of steps required to remove a part from a product,
without damaging the product

I Fasteners and connectors: the number of fasteners and their visibility (which is
considered a proxy for the time needed to repair or upgrade the praduct

I Tools: accessibility of the required tools

1 Working environment: reference to the degree of specialisation of the environment
required to perform a repair or upgrade i.e. repair can be carried out in the use
SYPANRYYSYy (i 2NJ NBljdzZANBa NBf20lGA2y G2 |
SldzA @1 £t SYyiQ SYy@ANBYYSy

9 Skill level: requirements on the technical skill of the person undertaking the repair, from
WELreaYryQ oy2 ailAfto 2N WISySNItAaAadGQ OLISNRAZ2Y
WSELISNIQ 6&LISOATAOIfEE GNIAYSR Ay (GKS LINER
 dz K2 NAE&SR SELISNIQ 2yftéd ¢KSNB Aa taz | Of |
any skill level

1 Diagnostic support and interface: the provision of information facilitating the
identification of a problem or fault.

Servicerelated criteria include:

1 Spare parts availability: refers to both the availability to different groups (from publicly
available, to only available to independent repair service providers, or manufacturer
authorised repair service providers, or the manufacturer only, or not available at all) and
the availability over time (from lorgo shortterm, to be defined per product grogp

1 Information availability: refers to both the comprehensiveness of the information and
the availability to various target groups

1 Return options: options available for returning defective, used or upgradable products.
A full overview of the ratings system is give able3-4.

Table3-4: Rating system for the assessment of the ability to repair, reuse and upgrade energy
related products based on DIN EN 35554

A: Reusable
Faseners B: Removable
C: Neither removable nor reusable

19



Review study and support to evaluation and impact assessment for ecodesign and EU energy
|l abelling for the product group fAhousedryar svashing

Indicator Classification

Tools

Working Environment

Skill level

Diagnostic support and interfaces

Availability of spare parts by spare part interfaces

Availability of spare parts ljuration of availability

Types and availability of information by
comprehensiveness

Types and availability of information by target group:

20

A: Feasible:
- without the use of any tools, or

- using a tool or set of tools that is supplied with the
product, or

- using only basic tools as listed in Table A.3 of the
standard DIN

EN 45554

B: Feasible with product group specific tools

C: Feasible with other commercially available tools
D: Feasible with proprietary tools E: Not feasible witl
any existing tool

A: Use environment
B: Workshop environment
C: Productiorequivalent environment

A: Layman

B: Generalist

C:Expert

D: Manufacturer or authosed expert
E: Not feasible with any existing skill

: Intuitive interface

: Coded interface with public reference table

: Publicly available hardware / software interface
: Proprietary interface

: Not possible with any type of interface

mooOw>

>

: Standard part
B: Proprietary part with standard interface
: Proprietary part with nostandard interface

0O

: Longterm availability

: Midterm availability

: Shorterm availability

: No information on duration of availability

0w >

A: Comprehensive information available B: Basic
information available

C: No information available

A: Publicly available
B: Available for independent repair service providers

C: Available to manufactureuthorised repair service
providers

D: Available to the manufacturer only
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Indicator Classification

A: Comprehensive return model existing B: Basic
return model existing

C: No return model

Return models

Data transfer and deletion

Password and factory reset for reuse

SourceRitthodd et al(2022)

O m >

: Builtin
: On request
: Not available

A: Integrated reset
B: External reset
C: Service reset
D: No reset

When using the horizontal standard to define product/product group standards, the following

gaps need to be addressed:

1 Productspecific priority parts

1 Relevancef remanufacturing criteria to the specific product group

91 Definition of all classes within the producand service criteria with regards to the

specific product group.

The JRC has also developed a general approach for the assessment of the ability to repair/
upgrade energyelated products andhas tested the feasibility of this on three product groups
(Laptops, Vacuum Cleaners and Washing Machines). According to the final report of this study,
this built on the general experience gained by €ENNELEITC10 during the development of
EN45554 andvas developed in line with the standarfiSordella et al., 2019)

One parameter included in the JRC methodology for a scoring system for repair and upgrade of

y20 AyOfdzZRSR Ay GKS 9b
Jdzk N} yGSSQ AdSod | a02NB olaSR 2y
relevant, a commitment to upgrade the product periodically (JRC, 2019).

products (Cordella et al., 2019 K A OK

A a

GKS | @F At oAf,

[NOTE FOR STAKEHOLDIERBeir feedback to the draft of this review study, APPLIA also
requested a standardisation request is issued to better support the regulition

3.3.2.4. EN 45555:2019 '‘General methods for assessing the
recyclability and recoverability of energglated products'

EN 45555 establishes general principles for assessing the recyclability and recoverability of
energyrelated products, as well as the recyclabilityQntical Raw Materials (CRMS)

¢KS aasaaysSyd 27F I

LINE RdzO( Q&

NEOe Ot oAt AlGEKT

representative Enaf-Life treatment scenario, to be defined at the product group level. This will
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not consider losses outside the EoL scenario (i.e. collection, storage, transport, preparing for
reuse or scavenging).

Two assessment procedures are put forward for the qualitative assessment:

1 Simplified assessment: only assesses whether a recycling step is opessiile and
does not include efficiencies of different treatment steps.

1 Detailed assessment: takes efficiencies of different treatment steps into account.

When developing product specific standards, an assessment of CRMs and their recyclability is
also required.

According to stakeholder feedback, it is important that standards once developed are regularly
updated to reflect the state of the art and incorporate clear links between the chosen design
solution and the selected recycling technology.

LY FRRAGAZ2YS (G(4KS L9/ KI a R-8ifiSihf@rhaSor pravidedby ¢ o p
manufacturers and recyclers and for recyclability rate calculation of electrical and electronic
Slj dzA LJY S $eition3.8.2%6 S

3.3.2.5. EN 45556:2019 'General method for assessing the proportion
of reused components in energglated products'

EN 45556 provides two methodologies for assessing the proportion of reused components in
energy related products, by mass and by number of compon¥ietstication is to take the form

of documented evidence from the manufacturer, supplier and/or authorised distributor.
Aspects of traceability, including identification of reused components or groups or reused
components must be included in the documentation. It does not oblige the collection of
information for all components. However, only components verifietkased can be accounted

for as reused components.

Both methods use the fraction of reused components by number or mass, against the total
number of components or total mass of the product to establish a proportion of reused
components. When defining product specific standards, it is foreseen that just one method will
be selected.

3.3.2.6. EN 45557:2020 'General method for assessing the proportion
of recycled material content in energglated products'

EN 45557 differentiates between two different types of recycled material:

1 Preconsumer material: material diverted from the waste generated during a
manufacturing process excluding reutilization of materials such as rework, regrind or
scrap generated in a process and being reincorporated in the same process that
generated it (i.e. the same manufacturing operation for the same type of product in the
same or different physical location).
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1 Postconsumer material: material recovered from the waste generated by households
or by commercial, industrial and institutional facilities in their role as-esers of a
finished product (this includes returns of products, or parts thereof, from the
distribution of finished products for endsers).

The calculation of recycled material can be done on either the level of material or parts.

In product specific regulation, the following issues remain to be defined:

T ¢KS RSTFAYAGAZ2Y 2F WalkonSméedbBtéehSaaQ Ay NBfF (A2

1 Rules for material clusteringfor example alloys or different grades of plasticseed
to be set, and a list of unspecified material, which is not to be taken into account in the
calculation, needs to be created.

1 As recycled content is not a physically measurable process, a Traceability/Chain of
Custody process nestb be established.

3.3.2.7. EN 45558:2019 'General method to declare the use of critical
raw materials in energyelated products'

PERPN

9b npppy dzaSa GKS SEAalAy3d &deaidSy SaidlofAaraksSR

Products of and forth® f SOGNR G SOKYy AOFf LyRdzAGNEQO®

EN IEC 624 #Fovides an International Standard for the exchange of material composition data
and providerequirements for material declarations. It specifies:

1 To the electrical and electronics industry andsitgppliers what substances, substance
groups and material classes that need to be included in material declarations; and

1 To software developerspecifications on the data format for the exchange of material
declaration data.

¢KS ftAald 2F /waa G2 0S AyOfdzRSR A& o0lasSR 2y
List.
EN 45558 sets provisions around the use of CRMs including:

1 Regulated/norregulated CRMs

91 Location of the CRM in the product

1 Amount of substance/substance group

1 Threshold amounts with the declaration requirements

Unlike other horizontal standards under the EN 4555X series, EN 45558 is considered directly
applicable (i.e. no product specific considerations are required). However, reporting thresholds
for CRMs still need to be defined, either in the product standard or in legislation (ff non
voluntary).
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1423 3.3.2.8. EN 45559:2019 'Methods for providing information relating
1424 to material efficiency aspects of enery5 f I 1 SR LINR RdzO (i 2

1425 EN 45559 focuses on the consistent provision of material efficiency information across the EN
1426  4555X standard series. Like EN 4556is also considered directly applicable. Product specific
1427 considerations could include data sensitivity and the intended audience. It should also be taken
1428 into account if there are any specific requirements in legislation regarding the audience and the
1429 material efficiency aspects to be communicated.

1430 3.3.2.9. L9/ ¢w cHcop YobldeinR®natibn/pddided 2 NJ Sy R
1431 by manufacturers and recyclers and for recyclability rate
1432 Ol £t Odzt F GA2Yy 2F St SOGNAOFE FyR Sf

1433 IEC/TR 62535 is a technical report, meaning it is not normative. Published in 2012, it provides a
1434 methodology for information exchange involvimectronic and electrical equipmenEERE

1435 manufacturers and recyclers, and for calculating the recyclability and recoverability rates. It aims
1436 to:

1437 1 Provide information to recyclers to enable appropriate and opm#di EoL treatment
1438 operations,

1439 1 Provide sufficient information to characteg activities at EoL treatment facilities in
1440 order to enable manufacturers to implement effecti@avironmentally conscious design
1441 (ECD as described in IEC 62430

1442 I Bvaluate the recyclability and recoverability rates based on product attributes and
1443 reflecting real enebf-life practices.

1444  I|tincludes:

1445 1 Qiteria to describe EoL treatment scenarios;

1446 I GQiteria to determine product parts that might require removal before material
1447 separation and related information to be provided by manufacturers (location and
1448 material composition);

1449 1 Aformat for information describing EoL scenarios and the results of EoL treatment
1450 activities;

1451 1 Amethod for calculating the recyclability and recoverability rate of EEE. The calculation
1452 is limited to EoL treatment and does not cover collection. The recyclability rate is
1453 expressed as a percentage of the mass of the product that can be recycled or reused,
1454 whereas the recoverability rate in addition includes a portion derived from energy
1455 recovery. This technical report can be applied to all electrical and electronic equipment;
1456 1 Some example data corresponding to identified scenarios provided in Anroéxhat

1457 technical report
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3.3.2.10. IEC6247£018Wal G SNALFf RSOf I NIXGA2Yy F2NJ
the electrotechnical industiQ

The most recent version of this IEC standard was publish2@1i8, with the last amendment
dating of December 2020lt contains specifications on thgrocedure, content, and fornof
material declarations for products of companiefthe electrotechnical industrypr supplying
them. Process chemicals and emissions during product useuwref scope of the standardt
provides data to manufacturett® allow them to assess products against substance restriction
compliance requirementand touseit in their environmentally conscious design procg@ssoss

all product life cycle phasgs

3.3.2.11. EN 50614:2020 Requirements for the preparing feuse of
waste electrical and electronic equipment

This standard describes the requirements for the preparing farseprocess, regardless of size
of the preparing for reuse operator and their facilities, their main focus of activity, their
geographic location and the nature of the preparing fouse organisation.

It includes procedures for the deletion of personal data and update of firmware in reused
appliances which is relevant to smart appliances.

3.3.3. Safety

Safety forwashing machines and washéryersis mainly dealt with by the following standards:

T The general part EN60336Y HnH N Wl 2dzaSK2f R I yR-SafetyAf | NJ St
-t NI MY DSYSNIf NBIAdANBYSydaQ GKIFIG Aa 0O2YY?2
a set of Part 2 documents addressing the different specific products;

1 Forwashingmachines, IEC 603357:2024Wousehold and similar electrical appliances
- Safety- Part 27: Particular requirements for washing machibgplies;

f For washedryers,IEC 60332-MMYHnHN Wl 2dzaSK2fR FyYyR- &AYAf I N
Safety-Part2MmY t F NI A Odzf I NJ NB |j dzA NB fh&ys dssumeed NJ { dzY o f
it is specified that the standarépplies tothe drying function of washing machines
having a drying cycp

T 9b cMTTAYHAHO WO9f SOUGNRO I LI Avbidaiie&Sat back2z yy SOG S
siphonage and failure of hoseS1aQ a FINJ Fa (GKS O2yySOiGAzy
concerned

The mentioned standards address and implement an internationally accepted level of protection
against hazards (such as electrical, mechanical, thermal, fire and radiation) when appliances are
operated as in normal use, taking into account the manufacturer's instructions. The same
standards als@overprotection against further hazards deriving from abnormal situations that
can be expected to happen during normal use.
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It has been assumed in the drafting of these international standards that the execution of its
provisions is entrusted to appropriately qualified and experienced persons.

¢KS &adFyRFENRa GF1S Ayid2 I O02 dzyioltageKefectritdlS |j dzA NB Y ¢
installationsgt F NI MY CdzyRIFYSydlFf LINAYOALX Sasx |aasSaayvys
possible so that there is compatibility with the wiring rules when the appliance is connected to

the supply mains. However, national wiring rules may differ.

Individual countries may wish to consider the application of the standard, as far as is reasonable,
to appliances not mentioned in part 2, and to appliances designed on new principles.

An appliance that complies with the text thfe standard will not necessarily be considered to
comply with the safety principles of the standard if, when examined and tested, it is found to
have other features which impair the level of safety covered by these requirements.

An appliance employing materials or having forms of construction differing from those detailed
in the requirements ofhe standard may be examined and tested according to the intent of the
requirements and, if found to be substantially equivalent, may be considered to comply with the
standard.

3.3.4. Hygiene

Hygiene is addressed Hye Publicly Available SpecificatifASEC PAS 62958:2015Elpthes
washing machines for household uséviethod for measuring the microbial contamination
reductiomQ ®C 59D decided to address the measurement of the microbial contamination
reduction in washing machines Hllyis specificationri response to consumer complagebout
odours caused by microorganisms

It specifiesta test method for measuring the reduction of microbial contamination in clothes

washing machines and of the possible cross contamination to uncontaminatedTbasdPAS

applies to clothes washing machines for household use, with or without heating devices utilising

cold and/or hot water supply. It also covers washing machines which specify the use of no
detergent for normal use. This PAS applies also to washing machines for communal use in blocks

of flats or in launderettes. This PA8es notaddress the needs of persons with specific health

conditions requiring special sanitization and/or disinfection techniquAs.washing machines

I NB RSTAYSR & Gl LI AFYOS F2NJ Oft StyAy3a |yR NAY:
YSIya 2F SEGNI OGAy3 S htcobldpossibly alsShelapplied@iesher KS G SE G )
dryers

tdzof ACte& ! @FEAfLroftS {LISOAFAOLFIGAZ2Y o6t! {0 9/ t!{

household use- a SG K2R F2NJ YSIFadz2NAy3I (GKS Yh&3NhBedAl f O2y
withdrawn andis no longer valid.

Technical Specification IEC TS 63429 Ed.1, Washing machines for houselyditketised for
measuring the microbiological performance was published on 31 of May 2023.
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3.3.5.

Noise

In general, noise is measured according to the specifications prepared by IEC TC59 and
transferred to Europe between IEC and CENELEC. For noise measuremexgising machines
andwasherdryersthe relevant standards ardescribed irthe followingsubchapters

3.3.5.1.

EN IEC 6076%:202306 Wousehold and similar electrical
appliances. Test code for the determination of airborne
noise. General requiremers

Thispart 1 of the standardof EN IEC 607®pecifieggeneral requirementdt applies to mains

or battery-powered electrical appliances (including their accessories or parts) for household and
similar uses. By "similar use" is meant use under conditions similar to those in the home, for
example in restaurants, coffédeuses, tea rooms, hotels, hairdressing salons, laundries and so
on, unless otherwise specified in the IEC 60Z0geries of standards. It does not apply to
appliances, equipment or machines designed exclusively for industrial or commercial use,
appliances which are integrated parts of a building or its installations, such as equipment for air
conditioning, heating and ventilating (with some exceptions) oil burners for central heating,
pumps for water supply and for sewage systems, separate motors or generators and appliances

for outdoor use.

3.3.5.2.

EN 607042-4:2012/A12:2023\Household and similar

electrical appliancesTest code for the determination of

airborne acoustical noisePart2-4: Particular requirements

forg aKAy3a YI OKAySa FyR aLmAy SEGNI

Part 2 of the standardddresses specific producection 4 of part 2f the standard addresses
specific test conditions for washing machinderequirements set out apply to single unit
electrical washing machines and the washing and spinning function of combined appliances for
household and similar use and to spin extractors for household and similar use.

3.3.5.3.

ENIEC6072MCc YHAM®PK! MHYHAHO WI 2dzaSK?2 |1
electrical appliancesTest code for the determination of

airborne acoustical noisePart 216: Particular requirements

for washerR NB S NB& Q

Before thecreation of StandardEC 60704-16:2019 the noise ofwasherdryers has been
measured by the two different standard&C 60704£-4 (for washing machines, dedoed
above and IEC 60702-6 (for tumble dryers) With the first edition olEC 60704£-16it became
possible to measuréoth functions with one single standaradsit is specially designetbr

washerdryers
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3.3.5.4. EN 607043:2006\Household and similar electrical
appliances. Test code for the determination of airborne
acoustical noisePart 3: Procedure for determining and
verifying declared noise emission val(es

This part3 of the standarddescribeshe procedure fordetermination andverification of any
noise declarationand gives values of standard deviations of reproducibility for different
categories of appliances.

3.3.6. Electromagnetic fieldsélectromagnetic compatibility
(EMC)

f EN IEC 5501#:2021W9 f SOU NR Y I 3y S & ReQuireens Ldr household A G &
appliances, electric tools and similar apparatsk NIi MY 9YA&daA2yQ

1 EN IEC 55012:2021 ‘Electromagnetic compatibility Requirements for household
appliances, electric tools and similar apparatéart 2: Immunitf®

f ENIEC 61008-2:2019/A1:2021W9 f SOG N2 YI 3y S A QPa@d 32yLlidhitsi A 0 A f A G &
-[fAYAGA F2NJ KFENY2yAO OdzZNNByid Syiraa®z2ya oSl dzi

1 EN 610003-3:2013/A2:2021Electromagnetic compatibility (EMEPart 33: Limits-
Limitation of voltage changes, voltage fluctuations and flicker in publievtitage
ddzLJLJ & aeadsSvyazr FT2N) SldA LISyl sAGK NI GSR
conditional connectiof®

1 EN 62233:2008Wa S I & dzN&=M&ly for electromagnetic fields of household
appliances and similar apparatus with regard to human expddure

3.3.6.1. EN 50564:201-12 (EC 62301:2101, Edition 2, published on
27" January 2011) Electrical artéctronic household and
office equipment Measurement of low power consumption

The standby consumption of household electrical appliances is measured according to the

European standard EN 50564:2011 including the common modification agreed at European level
to the international standard IEC 62301:2011, prepared by Technical Committee CENELEC
TC59X.

EN 50564 specifies methods of measurement of electrical power consumption in standby mode.
It is applicable to mains powered electrical household appliances or equipment and to the mains
powered parts of appliances that use other fuels such as gas or oil. It does not specify minimum
performancerequirements,nor does it set maximum limits on power or energy consumption.
The objective of the standard is to provide a method of test to determine the power
consumption of a range of appliances and equipment in standby mode (generally where the
product is not performing its main function). The test method is also applicable to other low
power modes where the mode is steady state or providing a background or secondary function
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(e.g. monitoring odisplay). In this case, the relevant low power modes (in addition to standby
mode) to which the test procedure is applied should be defined by performance standards of
appropriate appliances. The power consumption is determined by recording the instrument
power reading where the power value is stable or by averaging the instrument power readings
over a specified period or by recording the energy consumption over a specified period and
dividing by the time where the power value is not stable. The time period is not less than 5
minutes, except if there is an operating cycle. The general conditions for measurement
(including test room description, power supply, supply voltage waveform, power measurement
accuracy), the selection and preparation of the appliance, the measurement procedure where
the power value is stable and the test report (including appliance details, test parameters,
measured data, test and laboratory details) are described. General conditions about test
conditions and equipment are applied unless otherwise specified.

AnnexfnWDdzA R yOS 2y Y2RSa FyR FTdzyOiAzya F2NJ asSt SO
does not define these modes, as these definitions are part of the individual Regulations and
performance standards for washing machines and wasingers.

Annex B (informative) provides some guidance regarding the measurement of low power
modes. The Crest Factor and its influence on the measurements are explained and the
specifications and setup of measurement instrumentation are described.

Annex C (informative) provides some guidance regarding the conversion of power
measurements determined under the standard to energy consumption values. To convert power
to energy (e.g. an annual energy consumption), the number of hours of operation in each mode
must be assumed for a given period and the average power for each mode must also be known.
As most appliances can operate in a number of modes and the usage patterns and profiles may
vary considerably between countries, converting power values determined under this standard
to energy values is potentially fraught with difficulty.

Finally, Annex D provides information on the determination of uncertainty of measurement. To
be meaningful, the uncertainty statement must have an associated confidence level: i.e. it is
necessary to state the probability that the true value lies within the range given. % 95
confidence level was chosen in the standard.

Standard IEC 62301 is currently being revised. The new version is expected in 2025.

3.3.7. Smart appliances

GOYSNHE &Yl NI LINZ RdzO( & ¢ RdguaBor(IRP2F1X/Y369%Rs progducts KS 9y S N
G KAOK OFy 0S FOGA@GIGSR G2 AYGdSNI OO 6A0GK 20§KSNJ
itself, in order to improve energy efficiency or the uptake of renewable energies, reduce energy

O2yadzYLIiA2y YR F2a0SNI AYyYy20F0GA2Yy Ay ! YA2Y AYRC

In order to promote European Smart Grid deployment, several measures have been taken by

the European Commission. In 2011, the EC issued the Standardisation Mandate 490 to European
Standardisation Organizations (ESOs) to support European Smart Grid deployment. To
accomplish this task, a Joint Working Group-C3&) has been created by the three ESOs: CEN,
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CENELEC and ETSI. The aim was a set of consistent standards which will support the information

SEOKIFYy3S YR GKS AyiGaSaNIaGAazy 2F |ttt dzaSNa
reports were finalised by the end of 2014.

In 2018 the Preparatory Study on Smart Applian¢€go), carried out for DG Enerdipelnooz

et al., 2018) was published. The Preparatory Study analysed all technical, economic,
environmental, market and societal aspects that are relevant for a broad market introduction of
smart appliances. Annexd that studydescribed ongoing standardisation activities.

Workwas also carried outn a Code of Conduct for Energy Smart Appliances (ESAs) (managed
by DG ENERguropean Commission & DG ENER, ardi)a irst Certificate of ConformityGoQ

was publishedThe goal of this is to increase the number of interoperable ESAs placed on the
EU market, in order to improve the environmental impact of energy use over the whole energy
system, contribute to grid stability/security of supply, economical optimisation, or other
objectives through the increase of demand side flexibility. The following smart use cases are
covered:

Flexible start
Monitoring of Power Consumption
Limitation of Power Consumption

Incentive Table based Power Consumption Management

A = =/ A -

Manual operation (provisioning of necessary information in case of user driven manual
operation of ESA)

The key elements include:

1 Power Plan Mappingthe Smart Appliances REFerence (SAREF) is used to define
elements such as device profiles, power plans, and time series, specifying attributes like
identifiers, scope, intervals, usage, and data points. This mapping ensures that power
plans can be accurately defined, transmitted, and understood across systems.

1 Manual Operation MappingSAREF defines manual operations like power sequences,
states, and control capabilities (e.g., pausable, stoppable). Each operation and its
parameters (e.g., start time, power values) are detailed to ensure consistent
interpretation across devices and platforms.

1 SARESSPINE IoT Integratiodn example demonstrates how SAREF triples map to the
Smart Premises Interoperable Neutrabssage Exchange Internet of Things (SPINE IoT)
data models for flexible start use cases in white goods, ensuring compatibility and data
consistency.

1 Interoperability Aim: The document stresses the need for interoperability in energy
systems, enabling different manufacturers' devices to work together seamlessly. It
references the Smart Grid Architecture Model (SGAM) and emphasizes the importance
of common semantics for information exchange. SAREF is highlighted as the chosen
framework to achieve this interoperability, with potential for future extensions.
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The CoChas been signed byl manufacturers: Arcelik, Clivet, Daikin, Electrolux, Miele,
Mitsubishi ElectricPanasoni¢ Vaillant, Vestel, Viessmann and Qvantum Energy AB.

3.3.7.1. ETSITS 103 264 V3.1.1 (202) SmartM2M; Smart
Applications; Reference Ontology and oneM2M Mapping
(SAREF)

¢CKS ! @rAtlFroftS {SYlFyiAada !adaasSia F2N GKS Ly:diSNe
Common Ontology as a M2M Application Layer Seman(iEsfopean Commission, 2014a,

2014b, 2014cktudy commissioned by DG Connect: resulted in the creation of a reference

ontology of consensus called SAREF (SAppticationdREFerence ontology) covering the needs

of appliances related to energy efficiency, and expandable to future intelligence requirements.
Subsequently SAREF was mapped on the European Telecommunications Standard Institute

(ETSI) M2M Architectur&TSI, 2024)

ETSI participated in the creation of SAREF and accepted to cover the communication aspect and
provide the necessary standardization process support.

SAREF enables semantic interoperability in the energy smart appliances domain through its
shared, core concepts. The energy smart appliances industry is the main user of SAREF. ETSI
released the second version of the SAREF standard (ETSI TS 103 264) in March 2017. The SAREF
standardization work was also included in second release of the OneM2M initiative. SAREF
standardization work contributed largely to the work and concepts of semantics and creation of

its own oneM2M Base Ontology.

SAREF provides a core model to connect energy smart appliances from all domains
(environment, building, energy, health, transport and so on). However, as different domains
have different information needs, domain specific extensions to the SAREF standard will result
(seeFigure3-3) (ETSI, 2024)

Lifts

SAREF4ENER
Energy
Water

SAREF4ENVI
Environment
SAREF4BLDG
Building
SAREF4CITY
Smart City
SAREF4INMA
Indus. & Manuf.
SAREF4AGRI
Argrifood
SAREF4AUTO
Automotive
SAREF4EHAW
eHealth / Ageing Well
SAREF4WEAR
Wearables
SAREF4WATR
SAREF4LIFT
SAREF4GRID
Smart Grid

coo

| SAREF-core

SAREF4SYST
Systems, Connections,
Connection Points

Pattern for feature kinds Pattern for properties and Pattern for oo
and features of interest properties of interest procedure executions

Figure3-3: SAREF and its extensians

Source: ETSI (2024).
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3.3.7.2. ETSI standard TS 103 267 Smart Appliances; Communication
Framework

ETSI TS 103 267 compliments the SAREF otology with a standard for communicating and sharing
information.

3.3.7.3. Smart Premises Interoperable Neutrakssage Exchange
(SPINE)

Three European energy smart/smart honmgtiatives ¢ AGORA, Energy@Home and EEBus
established an international cooperation to define a common data model and language, called
SPINE, for SmaHomes.

SPINE defines a neutral layer which helps connecting different technologies to build a smart
home system. SPINE defines the messages and procedures on application le@SI(1&@r 7)
and is independent from the used transport protocol.

SPINE is a technical reation of the SAREF/SAREF4EE ontology.

SPINE specifications have been prepared by WG 7 of Technical Committee CENELEC TC 59X
(Performanceof householdand similar electricabppliance}. The result is prEN06311:
Household appliances network and grid connectigtseneral Requirements, Generic Data
Modelling and Neutral Messages. Part 1 defines general requirements, generic data modelling
and generic neutral messages without relation to any specific communication technology or any
product specific layout.

Also planned are:

1 prEN5063%2-x: Household appliances network and grid connectiviRyoduct $ecific
Requirements and Specifications: Part 2 lists and specifies product specific requirements
and implementation guidance based on the generic data model and generic neutral
messages.

1 prEN506313: Household appliances network and grid connecticitGeneral Test
Requirements & Specifications: Part 3 defines -Regjuirements and Test
Specifications.

1 prEN506314-x: Household appliances network and grid connectivity Technology
Specific Implementation and Test Requirements: Part 4 defines the mapping of neutral
messages to examples of typical communication protocols like ZigBee, KNX, OIC, SHIP,
Echonet light, Thread and so forth. These communication protocols are neither
mandatory nor to be seen as complete spectrum of communication protocols.
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3.3.7.4. L9/ ¢{ cHdpn 95mM Gl 2dzaSK2fR I yR
appliances Specifying smart capabilities of appliances and
devices General aspects

IEC TS 62950 ED1, published in October 2017, is intended to develop the common architecture
which applies widely to different use cases and appliance types, and the principles of measuring
smart performance within the context of the common architecture.

3.3.8. Other

3.3.8.1. British PAS 141 rese standard

A British Standards Institute (BSI) Publicly Available Specification (PAS) is a standardisation
document which resembles a British Standard but follows a different development process: a
PAS is developed in response to an identified market need (for example, a request from a
sponsor) to serve the needs of an emerging market, technology, service or public policy interest.
At the end of the initial lifespan of the PAS, it is open to the sponsor or relevant technical
committee to propose it for further development as a British, European or international
standard(BSI, 2012)

The PAS 141: 2011 specification was sponsored by the UK Department for Business Innovation
and Skills to increase the-tese of electrical and electronic equipment and to ensure that they

are tested and repaired to a minimum leyBISI, n.d.)The British noffior-profit company WRAP

has developed a set of 15 protocols based on industry experience highlighting tests and
procedures to be carried out. The product protocols form a baseline for electrical product
assessment and repair for-tese and can be used as a guideline to product assessment and
testing. PAS 1412011 was withdrawn in March 20Z8SI) but asprocessesnight still be of
interest, theProtocol Product Guide fawashing machingdumble dryers and washer/dryegs

is still described below

According toBoyano Larriba et a{2017) the PAS 141 Protocol Product Gufde dwashing
machines, tumble dryers and washer/dryérdeveloped by WRAP descridea series of
minimum tests that should be performed dhese appliancesyhenthey shall be considered
functional or fit for reuse for auditingpurposes(the original report is not available anymore)
As the protocol shall be applied as widely as possibte specific testing procedures and
techniques are described

AsBoyano Larriba et al2017)point out,the PAS 141 protocol refers onlylaundryappliances
that use water as the primary cleaning solution and inclu@ep- and frontloading washing
machines, washer/dryers and tumble dry&rdut no dry cleaning machines (which use
alternative cleaning fluids) or ultrasonic cleaneral$bexcludes twirtub machines, which are
rarely availableAccording to the protocdiTable3-5), the followingpartsof the applianceshall
undergo a visual inspection, safety or function test:
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Hoses, trims, connector, seals

Door or lid hinges and handles and soap trays
Feet / wheels

Knobs, switches, and fixings

Cabinet and back panel

Plug and lead cables

Motor

Drum / spider

Door- locking and unlocking

Hoses, connectors, seals

Programmes

In_t(_arnal components, pressure switch@spdules and
wiring

Thermostat and heating element

Detergent dispenser

Rinse cycle, drain operation, spin operation, drying cyc

(including sensor drying, if available)
Delayed start

Outlet pipe, sump hose
Filter
Timer

Condenser system

Table 3-5: PAS 141 Protocol Product Guide fowashing machines, tumble dryers and
washer/dryer<.

Visual inspection of condition and for damage
Visual inspection of condition

Visual inspection of absence or damage
Visualinspection of absence or damage

Visual inspection of condition

Safety test regarding condition and connection
Function test

Function test of bearings (in place and secure)
Function test

Function test for leakage

Function test

Presence and function test

Function test
Function test

Function test

Function test

Function test regarding damage or leaks
Presence and function test

Function test

Function test

Souce Adapted fromthe original WRAP repo(hot available anymord)y Boyano Larriba et a{2017)

3.3.8.2. ISO 8887: Design ftanufacture, assembly, disassembly
and endof-life processing

This series of international standargasfirst developed by the British Standards Institution as
series BS 8887 (Design for Manufacture, Assembly, Disassembly audHiEsngbrocessing
MADE) in 2006. The seriesvhich is managed by ISO/TC-I0cludes:

I ISO 8884L: 2017 - Design for manufacture, assembly, disassembly andodite
processingg part 1: General concepts, process and requirements. This version was

reviewed and conformed in 2023.
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T

ISO 88872: 2023 - Design for manufacture, assembly, disassembly andodife
processing; part 2: Vocabulary.

ISO /Approved Work Item (AWI) 888 {under development) Design for manufacture,
assembly, disassembly and eafilife processing; part 3: Selection of an appropriate
end-of-life design strategy

ISO 8887l specifies the requirements for the preparation, content and structur@eahnical
Product Documentation (TPD) of design output for the cycles of manufacturing, assembling,
disassembling anBoLprocessing of products. It describes the TPD needed at the critical stages
of a design process.

It also identifies and describes methods and conventions appropriate to the preparation of
documentation, in whatever form, necessary to reala design including the application to
multiple life cycles. It extends beyond specification for the manufacturing and assembling of
products to incorporate guidance on the ultimate reusing, recovering, recycling and disposing of
the components and materials used.

ISO 8887 is currently in the preparatory phase. It was registered in the TC work programme
on 3T October 2024

3.3.8.3. British Standard Kitemark for remanufactured products

BSI (British Standards Institute) launched the Kitemark Certified Remanufacturer and Kitemark
Certified Reconditioner schemes based on BS 8887 (Design for manufacture, assembly,
disassembly and enraf-life processing (MADE) standardirroring 1ISO 8887 at British national
level)and best practice principles of ISO 9001 (Quality Management Systems). The goal is to
provide independent assurance to buyers that products have been remanufactured or
reconditioned using established, best practice processes. Relevant standards include:

T

BS 8887220:2010 (Remanufacture): the product is returned to at least its original
performance with a warranty that is equivalent or better than that of a newly
manufactured product

BS 8887204:2011 (Reconditioning): the product is returned to a satisfactory working
condition. The warranty may be less than for a nenduct butshould still cover the
whole product (unlike repair).

The Kitemark Certified Remanufacturer and Reconditioner schemes provide the following
outline of the process to be audited:

A = 4 -4 =

Collection
Inspection
Disassembly
Remediation

Reassembly
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1 Testing
1 Finishing
3.4. Legislation and environmental labelling

The aim ofTask 1lis toidentify and screenrelevant legislation for the product group. The task
can be subdivided into three parts (European legislation, Member State legislation and third
country legislation) and is structured accordindly.addition, environmental labels are also

considered.

3.4.1. European legislation

3.4.1.1. Machinery Directive (MD) 2006/42/H®Regulation (EU)

2023/1230

The Machinery Directive 2006/42/EMachine Directive, 2006/9.6.2008) a revised version of
Directive 98/37/EC anMember Statesshall apply the provisions necessary to comply with it
from 29th December 2009. The Directigans atharmonising health and safety requirements
applicable to machinerygand atensuring the free circulation of machinery on the Community
market. Machinery is defined @an assembly, fitted with or intended to be fitted with a drive
system other than directly applied human or animal effort, consisting of linked parts or
components, at least one of which moves, and which are joined together for a specific

applicatiorg®,

Prior toplacing machinery on the market and/or putting it into servide manufactureor his
authorised representative shall ensure thé risk assessment is carried out in order to
determine the health and safety requirements which apply to the machinery. The machinery
must then be designed and constructed taking into account the results of the risk assegsment.
In addition, obligations regarding the provision of technical documentation and of necessary
information such as instructions as well as obligations regarding the processes of the declaration
of conformity are definedConformity with the requirementsf the Directiveis guaranteed by

the official CE marking whichshall be affixed to the machinetyisibly, legibly and indelibly in
accordance with Annex 8lICther markings which are likely tmislead third parties as to the
meaning or the form of the CE marking, or bathallbe prohibited.

13 There are some additions to this definition, but these are not relevant for the device group under
consideration here, as this is covered by the first definition.

14 Conformité EuropéennéEuropean Conformily
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1846  One objective of th review of the Machinery Directive was to clarify the borderline between

1847 the scope of the Machinery Directive (MD) and tfermer Low Voltage Directive (LVD)

1848 2006/95/EC2, now recast as Directiv@g014/35/EYin order to provide greater legal certainty

1849 (EC, 2024bYategories of low voltage electrical and electronic machinery that are excluded from

1850 the scopeof the Machinery Directive are listed in Article 1 (2)gRjitheyincludeWK 2 dza SK2 f R
1851 | LJLI Al yOSa& Ay Sy Rér&forethausshdii@aghing ihachinesdaid$heudehold

1852 washerdryers are considered to be outside the scope of the directive.

1853 Due to inadequacies and inconsistencies in the product coverage and conformity assessment
1854  procedures, the provisions of tidachineryDirective were improved and adaptauthe revised

1855 Regulation (EU) 2023/1230 on machinery, whigh repeal Directive 2006/42/EC with effect
1856 from 20January 2027. Since rules setting out requirements for products within the scope of the
1857 Directive should be of uniform application for all operators across the Union, and not give room
1858 for divergent implementation by Member States, the Directive was replaced fegulation

1859 (Regulation(EU) 2023/1230Corrigendum to Regulation (EU) 2023/1230 of the European
1860 Parliament and of the Council of 14 June 2023 on machinery and repealing Directive 2006/42/EC
1861 of the European Parliament and of the Council and Council Directive 73/361/EEC,
1862 2023/04.07.2023; Regulation (EU) 2023/1230 of the European Parliament and of the Council of
1863 14 June 2023 on machinery and repealing Directive 2006/42/EC of the European Parliament and
1864  of the Council and Council Directive 73/361/EEC (Text with EEA relevance), 2023/29)06.2023
1865 Household appliances intended for domestic use that fall under the scope of the Low Voltage
1866 Directive (2014/35/EU) are excluded from the new regulatimhich means that thenew

1867 regulation¢ like the current Machinery Directive does not apply to washing machines

1868 washerdryers intended for domestic use.

1869 To summarise, Article 1 (2) (a) of Regulation (EU) 20149/a8d@ Regulation (EU) 2019/282
1870 specifythat the Regulations do not apply tawashing machinesn the scope of Directive
1871 2006/42/EC (i.enon-household appliancgs This reference will need to be updated to the
1872 Machinery Regulation (EU) 2023/1230.

1873 3.4.1.2. Low Voltage Directive (LVD) 2014/35/EU

1874 The initial Low Voltage Directive (LVBQO6/95/ECwas revised and recast as Directive

1875 2014/35/EU(LVD, 2014/29.3.2014CompA | YOS gA 0K A& LINRP@GAaAA2ya akl
1876  protection of public interests, such as health and safety of persons, of domestic animals and

1877 LINBLISNI &> FyR (2 3dzZ NI yiGSS ¥FiorctkhinGte¥led8idah G A 2y 2y
1878  equipment within certain voltage limits

1879 The directive requires suaguipment to be protected againkbzards arising from the electrical

1880 equipment itself as well as against hazacdsised by external influenceBhe directive covers

1881 call risks arising from the use of electrical equipment, not just electrical ones, but also
1882 mechanical, chemical (such as, in particular, emission of aggressive substances) and all other

15 Formerly Directive 73/23/EEC as amended
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risks.The LVD also covers health aspects of noise and vibrations, and ergonomic aspects as far

as ergonomic requirements are necessary to protect against hazards in the sense of ¢he LVD

(EC, 2018)

The LVD covers electrical equipment designed for use with a voltage rating of between 50 V and

1000 V for alternating current and between 75 V and 1500 V for direct cufiferdt excluded
in Annex Il)As explained ife((2018) thesevoltage ratings refer to the voltage of the electrical
input or output, not to voltages that may appear inside the equipm&®, 2018The LVD covers

electrical equipment designed for use with a voltage rating of between 50 V and 1000 V for

alternating current and between 75 V and 1500 V for direct curfiémiot excluded in Annex Il)

As explained irEC(2018) thesevoltage ratings refer to the voltage of the electrical input or

output, not to voltages that may appear inside the equipm@s€, 2018)

Therefore dl washing machines anglasherdryerswithin the scope of this studgre within the
corresponding voltage rating of the directisadarethus subject to its requirements.

3.4.1.3. Radio Equipment Directive (RED) 2014/53/EU

The former Radio and Telecommunications Terminal Equipment Directive 1999/5/EC was

repealed bythe Radio Equipment DirectivRED)2014/53/EU(Directive 2014/53/EU of the

European Parliament and of the Council of 16 April 2014 on the harmonisation of the laws of
the Member States relating to the making available on the market of radio equipment and

repealing Directive 1999/5/EC (Text with EEA relevance), 2014/22.05.2Z084REBstablishes
a regulatory framework for the making available on the market and putting into servite in

Union of radio equipmentPw I RA 2 S |j dzA LIY Sayf éle@trical &r elBcBohia pfdslit, |
which intentionally emits and/or receives radio waves for the purpose of radio communication

and/or radiodetermination, or an electrical or electronic product which must be completed with

an accessory, such as antenna, so as to intentionally emit and/or receive radio waves for the

purpose of radio communication and/or radiodeterminatéorp

A guidance document provided by the Commiss{&@uropean Commission, 2018&)akes
a0 G SYS gniratlio @eftrics yroducts functioning with radio equipm@nElecdrical or
electronic products whose function is not to intentionally emit or recea@io waves for the
purpose of radio communication and/or radiodetermination (in théstion referred to a¥on-

radio producfp may function with radio equipmeét® ! OO2 NRAyYy 3 (2 GKS
I NE 6AGKAY (K She3adi@ éd@ipment ifapircdrgoratddfinto dhe norradio

product; and(b) permanently affixed to the nomadio product.

This can be the case with & Y I wddhihg machines andiasherdryers if they have WLAN
Bluetooth or other NF@terfaces for control via a smartphone, for example. this case, they
must comply with the rquirementsof the Directive, for example they must be manufactured
in such a way that they fulfil the essential requirements in Article 3.
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3.4.1.4. Electromagnetic Compatibility (EMC) 2014/30/EU

The initial Directive 2004/108/EC has been revised and recast as Directive 2014(BMEL)
2014/29.3.2014)on the harmonisation of the laws of the Member States relating to
electromagnetic compatibilitylt regulates the electromagnetic compatibility (EMC) of both

I LI NI Gdza YR TFAESR Ay &S tyky (fidished Sappliae& SrINE Wi LJL
combination thereof made available on the market as a single functional unit, intended for the

enduser and liable to generate electromagnetic disturbance, or the performance of which is

liable to be affected by such disturbaricélouseholdwashing machines anslasherdryersare

finished products and systems that include electrical and electronic equipment that may

generate or be affected by electromagnetic disturbange theyare not listed among the

defined exceptionghey fall within the scope of the directive.

According to the directive, equipment must be designed and manufactured in such a way that
electromagneticompatibility is ensured, i.e. that
a) GKS St SOGNRBYIF3IYySGAO RA&AGAzZNDF yOS 3ISYSNI GSR
radio and telecommunications equipment or other equipment cannot operate as
AYiSYRSR¢ | yR
b) dit has a level of immunity to the electromagnetic disturbance to be expected in its

intended use which allows it to operate without unacceptable degradation of its
intended usé.

3.4.1.5. Restriction of Hazardous Substances Directive (RoHS)
2011/65/EU

Directive 2011/65/EURoHS, 2011/1.7.201Xpncerrs the restriction of the use of certain
hazardous substances in electrical and electronic equipment (commonly referred to as the
Restriction of Hazardous Substances Directive or RoHS). The Directive restricts the presence of
the hazardous substances specified in its annex Il in various tyfdgsectrionic andEkctrical
Equipment (EEE). It currently restricts 10 substances while a few additional substances are under
consideration for future restriction.

The restrictions apply to EEE belonging to the categories set out in RoHS Annex |, which differ
somewhat from those covered by the related Directive 2012/19/EU (WEEE). One of the
OFiS3a2NASa 2F ' yySE L Ay a02L) 2F (GKS w2l { 5ANE
covering inter alia washing machines amasherdryers.

According to Article 4(6) of the Directive, the Article 4(1) substance restrictions do not apply to
the applications listed in Annexes Ill and Awticle 5(1)(a)and (b)ensurethat materials and
components can bencluded in thee lists of applicaions under certain conditionsf the
inclusiondoes not weaken the environmental and health protection afforded by Regulation (EC)
No 1907/2006nd if one of the followingonditions is fulfilled:

puli
w»
"N\s

@GGKSANI SEAYAYFGA2Y 2N adzoadAdGdziazy QAL
which do not require any of the materials or substances listed in Annex Il is scientifically
2NJ 0 SOKYyAOFf,f& AYLINI OGAOlIof S¢
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(c) cthe total negative environmental, health and consumer safety impacts caused by
substitution are likely to outweigh the total environmental, health and consumer safety
benefits thereoé.

Currently, there are close to 100 exemptions listed in Annex Ill and IV of the RoHS Bfrective

The Directive was recently subjected to a review process; however the process has not
concluded (status April 2024) and it cannot yet be estimated whether changes shall be
introduced to ROHS or not.

3.4.1.6. Waste Framework Directive (WFD)

The European Waste Framework Direct{fV¢FD)2008/98/EC(WFD, 2008/18.02.2024prms
the basis for waste management in the EU. Its aim is to minimise waste, conserve resources and
protect the environment. It establishes a hierarchical waste management system prioritising
waste prevention over other options:

a) Prevention;

b) Preparindgor re-use;

¢) Recycling;

d) Otherrecovery, e.gEnergyrecovery; and

e) Disposal.

The directive calls odMember Sates to improve waste management and monitoring and
provides for measures to promote the circular economy. Important aspects include schemes for
extended producer responsibility, promoting waste separation, improving the recycling rate and
ensuring that waste is treated in an environmentally friendly and healthy manner.

Article 6 (1) and 22 F (GKS 2C5 -afbISEQLEBADNRAGEGESNREI ¢ FKAOK | NB
remanufacturing, refurbishment and reuse operations of waste. The criteria specify when

certain endof-life products or components ceases to be waste and becomes a product, or a
secondary raw material. This is the case when certain specified waste has undergone a recovery
operation (including recycling) and complies with specific criteria:

{ dThesubstance or object is to be used for specific purposes;

1 Amarket or demand exists for such a substance or object

16 Exemptions listed under Annex IV only apply to medical devices and/or monitoring and control
equipment (Category 8 and 9 respectively) whereas exemptions listed under Annex Ill can apply to
all EEE. In both cases, the scope of an exemption can be fuestected to specific EEE categories,
devices or components
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1 The substance or object fulfils the technical requirements for the specific purposes and
meets the existing legislation and standards applicable to products; and

1 Theuse of the substance or object will not lead to overall adverse environmental or

human health impact® ¢

{ 2dz2NDOSY WEB,202001i A Of S comO

These criteria were not initially included in the WFD but were added to remove obstacles for
reuse of components and secondary materials from products that had been sent to waste
YIEYylF3aSYSyd FyR (KFG KIFIR (GKdza NBFOKSR GKS da¢l ai
importance to promote reuse, refurbishment and remanufacture operations which are at a high
level of the waste hierarchypart from that, he WFD regulates waste management in the EU

in general and is not very focussed on specific product groups. More detailed specifications on
electrical appliances, which include washing machines and waliiers, are contained in the
WEEE Directive, which is described in the following chapter.

3.4.1.7. Waste Electrical and Electronic Equipment Directive (WEEE)
2012/19/EU

The Waste Electrical and Electronic Equipment Directive (WEEE Directive) 201 2[i¢¢Etive
2012/19/EU, 2012pims to dprotect the environment and human health by preventing or
reducing the adverse impacts of tigeneration and management of waste from electrical and
electronic equipment (WEEEXD cohtdins provisionon the design, collection, treatment,
recycling and disposal of WEBE well ason financial aspectsThe responsibility for the
management of waste electrical and electronic equipmsrassignetb the manufacturers and

partly also to the distributors.

Since 15 August 2018, the Directive has applied to all electrical and electronic equipment with
the exception of the appliances listed in Article 2(3) &td). All electrical and electronic
appliances concerned are assigned to different categories in Annex lll, including the category
"Large equipment (any external dimension more than 50 cm)". According to Annex |V, this
category includes washing machines atmthesdryers. These are therefore within the scope of

the directive.In case that soméaundry applianceshouldfall below these dimensions, it is

08 GKS OFGS3I2NE
GKFY pn OY0éZ Ay Of dzRA yhdreford wduddbeSsHl i thR scopedifdhel | y OS & ¢

' aadzYSR GKI @
directive.

I'NOAOES n ada

GKSe N8B O02dSNBR

Lidzt + 6Sa UGKFG aSYOSNI {GlFdSa

recyclers and measures to promote the design and production of EEE, notably in view of
facilitating redzZa S RAA&AYFYyUGfAy3d FyR NBO2OSNER 2F 2999%>

CdzNJ K SN2 NB =

(KSe akltt adk1$

F LILINR LINR | G S

facilitating reuse and treatment of WEEE established in the framework of Directive
2009/125/EC are applied and producers do not prevent, through specific design features or
manufacturing processes, WEEE from beingised, unless such specific design features or
manufacturing processes present overriding advantages, for example, with regard to the

LINE G SOGA2Y 277

iKS SY@ANRYyYSyl

I YRK2NJ al FSae

specific, but this could change as a result of the coming review of the WEEE Directive to be

launched shortly.
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Article 8 of the Directive requires Member States to ensure that proper treatment of all
separately collected WEEE takes place. This includes, among other things, the removal of all
liquids and a selective treatment in accordance with Annex Aflhex VII lists substances,
mixtures and components that must be removed from the collected WEEE (e.g. batteries,
mercury containing components and external electric cables). The design of the appliances
should ideally take this into account, but the directive does not make any direct statements on
thisthough in some cases it is under the regime of other legislation (e.g. RoHS regarding mercury
or the Batteries Regulation for batteriesMinimum recovery targets to be achieved by
producers in accordance with Article 11 are listed in Ariiex

Articles 12 and 13 refer to the financing of waste management of equipment in scope of the
directive. At present this however does not include-faedulation which could have a more
substantial impact on design. It is thus not further detailed here.

Stakeholder feedback from a recycling entity stated that the implementation of the WEEE
Directive differs across Member States. According to a recycling stakeholder, this creates an
unlevel playing field in the Large Domestic Appliances (LDA) recycling sector. A particular
difference between countries is how recyclates may be used. For example, stones coming from
LDAs must be landfilled in sonm®untries butcan be used in other applications in other
countries. Some recycling stakeholdeyamost notably the European Electronics Recyclers
Association (EERAJre therefore lobbying for a Europeavide WEEE Regulation.

The Commission is currently evaluating the WEEE Directive. The final report of this evaluation is
expected to be made publicly available in Q1 of 2025.

3.4.1.8. CriticalRaw MaterialsAct

The Critical Raw MaterahAct (CRM Act)s a regulatioraimed”to improve the functioning of

GKS AYOUSNYyrt YINJSG o0& SadlotAakKAy3d | FNIXYSg21
resilient and sustainable supply of critical raw materials, including by fostering efficiency and

circularity throughout the value chaifCRM Act, 2024/3.5.2024)

To achieve this goal, the regulation sets out measures to

a) & f 2 ek of supply disruptions related to critical raw materials likely to distort
competition and fragment the internal market,

b) AYLINRPGS (KS ! yA2yQa lFoAftAGe (2 Y2yAG2NI IyR
raw materials, and

c) ensure the free movement of critical raw materials and products containing critical
raw materials placed on the Union market while ensuring a high level of
environmental protection and sustainability, including by improving their
OANDdzft I NA (& d¢

Washing machineandwasherdryers are affected by the regulation as they may contaiiical
raw materials and in particulgpermanent magnetsvhich are specifically addressed by the
regulation According to Article 28, a conspicuous, clearly legible and indelible label shall indicate
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whether the products contain one or more permanent magnets and whether the magnets
contained belong to one of the following types:

a) neodymiumiron-boron;
b) samariumcobalt;
c) aluminiumnicketcobalt;
d) ferrite.
In caseone or moresuchare included, additional information must be provided on a data carrier

present on or in the produc¢providing data on the responsible legal party, data on the magnet
weight, type and location and instructions for its dismantfihg.

The requirements set out in Article 28 shall apply from two years after the entry into force of
the implementing act referred to in paragraphlfa product passport is required for a product
in accordance with another Union legal act, the relevant information should be recorded
therein. The information needs to beomplete, upto-date, and accurate and remain available

F2NJ I LISNA2R 4 tSrad Sldzat (2 GKS LINRPRdzOGQa

Article 29 contains provisions on the recycled content of permanent maghegequirements

shall apply from 24 May 2027 or two years after thidl pendingentry into force of the
delegated act referred to in paragraph 2, whichever is the |#tgicle 29 obliges operators who
place on the market products containing one or more permanent magnets in accordance with
Article 28 (1) to publisbn a on dree-access website the content of neodymium, dysprosium,
praseodymium, terbium, boron, samarium, nickel and cobalt recovered fromquostumer
waste that is present in the incorporatechbermanent magnets. e information obligation
applies from a total weight of all permanent magnets contained of 0.Bk@®4 May 2026, the
Commission shall adopt rules for the calculation and verification of the share of corresponding
raw materials Furthermore the Commission shall adoptles as taninimum shares of theaw
materials neodymium, dysprosium, praseodymium, terbium, boron, samarium, nickel and
cobalt recovered from postonsumer waste that must be present in the permanent magnet
incorporated inrelevantproducts referred.

According to Article 33, the requirements of Articles 28 and 29 must be taken into account in
the conformity assessment procedure and the associated required technical documentation.

According to Article 24by 24 May 2025, Member States are to identify large companies
operating on their territory that use strategic raw materials to manufacture various products,
including heat pumpsThe companies identified in this way are obliged to carry oapecific

risk assessment of their raw material supply chain for strategic raw materials at least every three
years.Depending on the result, companies may be obliged to take mitigation meaduresg.

can also be obliged by thdemberSates to submitareport to their board of direairs. As there

17 If the incorporated permanent magnets are exclusively contained in one or more electric motors
incorporated in the product, the information referred to may be replaced by information on the
location of those electric motors.
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is a trend to include heat pumps in laundry appliances, this requirement could epgpdyne
cases.

3.4.1.9. Regulation (EU) 2025/4th Packaging andPackagingNVaste

The purpose of the Packaging Direciizaropean Parliament and Council Directive 94/62/EC of
20 December 1994 on packaging and packaging waste, 1994/31.12vi&84) harmonise the

rules on packaging and packaging waste management in order to prevent or reduce the
environmental impact of such waste, thereby ensuring a high level of environmental protection
and the functioning of the internal market.

In November 2022, the Commission proposed to revisefthmer Packaging and Packaging
Waste Directiv®4/62/ECand published a proposal for a Regulation on packaging and packaging
waste (PPWR)A new Regulation waghen approvedin December2024 (Regulation (EU)
2025/40 of the European Parliament and of the Council of 19 December 2024 on packaging and
packaging waste, amending Regulation (EU) 2019/1020 and Directive (EU) 2019/904, and
repealing Directive 94/62/EC (Text with EEA relevance), 2024/19.12.20%)shift from a
Directive to a Regulation means among others that manufacturers are directly obligated by the
legislation, as opposed to a Directive which needs to be transferred to National Legislation, thus
obliging Member States to ensure that e.g., manufacturers adhere to specific requirermbats.

new Regulation contains requirementsfor the entire life cycle of packagingegarding
environmental sustainability and labellingcludingrequirements forsubstances of concern,
extended producer responsibility, packaging waste prevention, the reduction of unnecessary
packaging and the rase or refill of packaging, as wiglt the collection and treatment, including
recycling, of packaging wast@s the Regulation applies tgall packaging, regardless of the
material used, and to all packaging waste, whether such packaging is used in or such packaging
waste originates from industry, other manufacturing, retail or distribution, offices, services or
households E is concluded that packaging of laundry appliances would be in scope of this
legislation.

The Regulatiomequires all packaging to be recyclalArticle 6) setrecycled content targets
for packaging relevant for the use of plastjésticle 7) requiresthe amount of packaging to be
reduced (Article 10) and specifies requirements for reusable, compostable and biobased
packaging.Severaldelegated actswill further specify details, e.g. on concrete design for
recycling criteria or on how to perform recyclability assessmafPLIA points out that, in
addition to the EU regulation, some countri€Spain, Italy, and Franca)so have their own
national regulations on packagimghich affectappliancedike washing machines and washer
dryers TheRegulation (EU) 2025/40 on PackagingRadkaging Wastéuropean Union, 2024)
allows this under certain conditior{@&rticle 4 (3) Article 29(15), Articl®&1 (2c)).APPLIA also
points out that the Commissiolas initiated infringement procedures against both France and
Spain in November 2024 as theational requirements might have the potential to impede the
harmonization and effectiveness of the single markeis therefore currently unclear whether
thesenational requirementswvill continue to exist in the future.
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2140 3.4.1.10. Regulation (EU§28/2012¢ Biocidal Products

2141 The Biocide Directive 98/8/EC was reviewed and recast as Regulation (EU) No 5gBi€id2,
2142  2012/27.6.2012foncerning the making available on the market and use of biocidal products.
2143  This Directive concerns:

2144 a) the establishment at Community level of a positive list of active substances which
2145 may be used in biocidal products;

2146 b) the authorisation of biocidal products;

2147 c) the mutual recognition of authorisations within the Community;

2148 d) the placing on the market for use of biocidal products within one or more Member
2149 States; and

2150 e) the placing on the market of treated articles.

2151 As detergents are a separapriority product group under ESPR, these aspects are considered
2152 out of scope of this study, however for the case that biocidal products are used in wood
2153 materials used in the packaging of appliances, a short summary has been included.

2154 | 0 A2 O0ARI f LINIZRdzdsiance ar mRtSrd&, k yh&Brm In dvhich it is supplied to
2155 the user, consisting of, containing or generating one or more active substances, with the
2156 intention of destroying, deterring, rendering harmless, preventing the action of, or otherwise
2157 exerting a controlling effect on, any harmful organism by any means other than mere physical
2158 or mechanical actioh  ZAMJsubstance or mixture, generated from substances or mixtures
2159  which do not themselves fall under the first indent, to be used with the intention of destroying,
2160 deterring, rendering harmless, preventing the action of, or otherwise exerting a controlling
2161 effect on, any harmful organism by any means other than mere physical or mechanicaléaction.
2162 Treated articles that have a primary biocidal function shall be considered biocidal products as
2163  well.

2164 3.4.1.11.  Gas Appliances Directive (GAD) Directive 2016/426/EC

2165 The former Gas Appliance Directive 2009/142/EC (GAD) was repealB@dwjation (EU)
2166 2016/426 on appliances burning gaseous fuéRegulation (EU) 2016/426 of the European
2167 Parliament and of the Council of 9 March 2016 on appliances burning gaseous fuels and
2168 repealing Directive 2009/142/EC (Text with EEA relevance), 2016/31.3.20T&pulates
2169 appliances burning gaseous fuated for cooking, refrigeration, ailonditioning, space heating,
2170 hot water production, lighting or washing, and also forced draught burners and heating bodies
2171 to be equipped with such burner§he Regulation applies &ppliancesas well adittings and

2172  according to the Commission's guidance documerif thcludesvashing machineandtumble

2173 dryers(EC, 2024a)he Regulation applies tppliancesas well adittings and acording to the

2174 Commission's guidance document,ghincludeswashing machinegand tumble dryers(EC,
2175 2024a)

2176 The Regulation obliges manufacturers to ensure that appliances or fittings that they place on
2177 the market or appliances that they use for their own purposes are designed and manufactured
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in accordance with the essential requirements set out in Annex I. This includes, among other
things, safety requirements including a risk analysis and corresponding risk minimisation
measures as well as information obligations. In addition, there are requirements regarding
technical documentation and processes for the declaration of conformity, as well as for the
provision of information (e.g. the affixing of a type, batch or serial number or other identification
mark, manufacturer's details, instructions for use and safety information).

3.4.1.12. Water Framework Directive (WFD) 2000/60/EC

Thepurpose of thewater Framework Directive (WFRIWFD, 2020js to provide a framework

for the protection of inland surface waters, transitional waters, coastal waters and groundwater.
More concretely, thiframework is intended tgrevent further deterioration and protect the
status of aquatic ecosystenas well aother related ecosystemsto promote the sustainable

use of water resource$p reducedischarges, emissions and losses of priority substagiog$o
contribute to the mitigation of floods and drought§he water management is based on so

Ol f f SR WYWNIKADN & INSrayRIBEINayidSiRM Which all surface ruoff flows
through a sequence of streams, rivers and, possibly, lakes into the sea at a single river mouth,
estuary or delta.

In addition todirect protective measures, the Member States are obliged to take into account
the principle of recovery of the costs of water servicegluding environmental and resource
related costshaving regard tan economic analysis arid accordance with th@olluter-pays
principle.This means that the Water Framework Directive introduces two important economic
principles. On the one hand, Member States should ensure that water pricing policies provide
adequate incentives for users to use water resources efficiently and that the various sectors (e.g.
industry, households, agriculture) make an appropriate contribution to covering the costs of
water services, taking into account the pollu{eays principleOn the other hand, the Member
States themselves are obliged to draw up an economic analysis of watir asgordance with
Annexill.

Articles 4, 10, 11 and 16 and Annexes V, VIII, IX and X address chemical pBijutientifying
priority substances, the Water Framework Directive focusesadintantsthat pose a significant

risk to or through the aquatic environment. The substances are identified through risk
assessments that examine scientific evidence of the substances' hazardous properties, their
contamination of European waters and other fact¢@sy.quantities usefl Of the 45 chemicals
identified as priority substances, 21 are designated as priority hazardous substances due to their
persistence, bioaccumulation and toxicifyjhe list of priority substances reviewed by the
European Commission at least every six years to enable the inclusion of further substances of
concern.Emissions, discharges and losses of priority substances into water bodies are to be
gradually reduced and priority hazardous substances are to be completely phased out within 20
years.

It is assumed that theriority substances would only be contained in the discharges of laundry
and dishwashing appliances if used in the detergents applied during washing processes. As
explained above, it is assumed that detergents are out of scope of this review, thus the priority
substances have not been checked to establish their use in detergents.
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3.4.1.13. Commission Regulation (EC) No. 648/2Q@ktergents

Regulation (EC) 648/20@Regulation (EC) No 648/2004 of the European Parliament and of the
Council of 31 March 2004 on detergents (Text with EEA relevance),, 2804mended
harmonises the following rules for the placing on the market of detergents and of surfactants
for detergents:

G¢KS O0A2RSANIRIFIOGATAGE 2F adaNFFOGFyGa Ay RSO
Restrictions or bans on surfactaris groundsof biodegradability;

Theadditional labelling of detergents, including fragraradergens

= =/ =a =

The information that manufacturers musibld at the disposabf the member states
competent authorities and medical personnel

1 Limitations on the content of phosphates and other phosphorus compounds in
consumer laundry detergents and consumer automatic dishwasher deteigahts

Surfactants and detergents containing surfactants that meet the criteria for ultimate aerobic
biodegradation (as specified in Annex Ill) can be placed on the market without further limitations
relating to biodegradability. In case that the criteria are not met, manufacturers of industrial or
institutional detergents containing surfactants, and/or of surfactants for industrial or
institutional detergents, may ask for derogations. For all surfactants in detergents failing
ultimate aerobic biodegradation tests, the level of primary biodegradability shall be measured.
If the level of primary biodegradability is lower than that stipulated in Annex Il, no derogation
shall be granted fothese surfactants

Furthermore, the Directive also sets limits on the content of phosphates and other phosphorus
compounds (as specified in AnnexXayjl and contains obligations concerning information and
labelling as well as specifications concerning testing methods.

Detergents are a separate priority product group under ESPR. While the Detergents Regulation
does not directly impact householdvashing machines and washéryers regulatory
requirements placed upon detergents could have technical implicationsuthh machinesas
conceptualised by the Sinner CirqlgeeSection6.2.2.1) and vice versa

3.4.1.14. Commission Regulation (EC) No. 517/2Q@Huorinated GHG

The former Regulation (EC) No. 842/2006 was repealed by Regulation (EU) No. 517/2014
(Regulation (EU) No 517/2014 of the European Parliament and of the Council of 16 April 2014
on fluorinated greenhouse gases and repealing Regulation (EC) No 842/2006 Text with EEA
relevance, 2014/20.05.2014F he objective of this Regulation is to protect the environment by
reducing emissions of fluorinated greenhouse gases. To achieve this objective, it

T &9 adl ordles 2K Soaitainment, use, recovery and destruction of fluorinated
greenhouse gases, and on related ancillary measures;
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1 Imposes conditions on the placing on the market of specific products and equipment
that contain, or whose functioning relies upon, fluorinated greenhouse gases;

1 Imposes conditions on specific uses of fluorinated greenhouse gases; and

T 9adlofAaKSa ljdzZ ydAdlrGAGS tAYAGA F2NJ GKS LX) I

This includes provisions concerning the labelling and disposal of products and equipment
containing those gases; the reporting of information on those gases; the control of uses and the
placing on the market prohibitions of the products and equipment; and the training and
certification of personnel and companies involved in activities provided for by this Regulation.
Annex | to this Regulation contains a list of the fluorinated greenhouse gases currently covered
by this Regulation, together with their global warming potentials.

Requirements that are particularly relevant with regard to the design of devices are provisions

2y ftFoStfAyadd I NIAOES wmMu &LISOAFASE GKFEG GLINEF
functioning relies upon, fluorinated greenhouse gases shall not be placed on the market unless

GKSe IINB f106StfSRPE ¢KAA 2yfeé& |LILIXASa G2 OSNIL
labelling must contain specific information detailed in article 12. Rousehold washing

machines andvasherdryers, this Regulation applies in those cases when the appliances are

equipped with heat pumps containing refrigerants.

/| 2y OSNYyAy3d NBOtFAYSR 2NJ NBOeOf SR Ffd2NAYIl SR 3l
indication that the substance has been reclaimed or recycled, information on the batch number
YR GKS yIFYS YR FRRNBaa 2F GKS NBOfIFYlIOGAz2Yy 2N

Producers of fluorinated compound®e obliged totake all necessary precautions to limit
emissions of fluorinated greenhouse gases to the greatest extent posdibis concerns
production transport andstorage.

Article 11 prohibits the placing on the market of the products and equipment listed in Annex .

These include, inter alia b 2Zrgfillable containers for fluorinated greenhouse gases used to

service, maintain or fill refrigeration, asonditioning or heappump equipment, fire protection

aeaidsSya 2N agAGOKISIENE 2NJ F2NJ dzaS®Thasame ft Sy (1 a¢
I NI A Of S & LaShernatisaflySsealéd<ehuipment/charged with fluorinated greenhouse

gases shall only be sold to the end user where evidence is provided that the installation is to be

carried out by an undertaking certified in accordance with Artici& ©@nversely, fluorinated

greenhouse gases in heat pumps must be contained in hermetically sealed components if they

are contained in appliances that are not installed by specialised persotimelapplies to

household appliances, for example

18 The prohibition does not apply ¢to equipment for which it has been established in ecodesign
requirements adopted under Directive 2009/125/EC that due to higher energy efficiency during its
operation, its lifecycle CO2 equivalent emissions would be lower than those of equivalent equipment
which meets relevant ecodesign requirements and does not contain hydrofluorocaébons.
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Article 12 lays down provisions tabellingas well as oproduct and equipment informationit

& LIS OA T A $oductsiéad équiptnédt that contain, or whose functioning relies upon,
fluorinated greenhouse gases shall not be placed on the market unless they are labEtisd.
applies to certain products, including heat pum@$he mandatory labelling must include
information on the presence of fluorinated greenhouse gases, the accepted industry designation
or chemical name, quantities used or intended to be used, associateddi@alents and the
global warming potentialWhere applicable, it must also contameference that the fluorinated
greenhouse gases are contained in hermetically sealed equipmetitinformation on the
tested leakage rate of electrical switchgears aonthpliance with limit values his information

must alsobe included in instruction manuals for the products and equipment concerifed.
products and equipment contain fluorinated greenhouse gases with a global warming potential
of 150 or more this informatiomustalso be included in descriptions used for advertisirtgere

are also specifications as to where and how the labelling must be affixed.

Article 14 sets out requirements for the prefilling of equipment (e.g. heat pumps) with
hydrofluorocarbons that are related to the quota systérRrom 1 January 2017 refrigeration,

air conditioning and heat pump equipment charged with hydrofluorocarbons shall not be placed
on the market unless hydrofluorocarbons charged into the equipment are accounted for within
the quota system referred to in Chapter d\éThis results in documentation ancontrol
obligations for the manufacturers and importers of such equipment. By issuing the declaration
of conformity, manufacturers and importers are responsible for compliance with the relevant
regulations.

Chapter5 contains provisions on reporting obligations regarding production, import, export,
feedstock use and destruction of the substances listed in Annexes | or Il

3.4.1.15. REACH Regulation (EC) No 1907/2006

The REACH Regulation (EC1L80/7/2006(REACH, 2006pncerns the registration, evaluation,
authorisation and restriction of chemical substances. Its purpose is to ensure a high level of
protection of human health and the environment, as well as the free circulation of substances
on the internal market while enhancing competitiveness and innovation. It lays down provisions
2y OSNIFAYy adomaidlyoSa Fa gStf a4 YAEGdzZNBaD
placing on the market or use of such substances on their own, in mixtures or in articles and to
GKS LXFOAYy3 2y (GKS YINJ SO 2F YAEGdzNBaé o

3.4.1.16. Right to repaiDirective

Directive (EU) 2024/179@irective (EU) 2024/1799 of the European Parliament and of the
Council of 13 June 2024 on commaules promoting the repair of goods and amending
Regulation (EU) 2017/2394 and Directives (EU) 2019/771 and (EU) 2020/1828 (Text with EEA
relevance), 2024/13.06.2024kts out obligations in the context of the repair of appliandes.

I LILIX A Sa {2 gabds PurchaSddibyicdidsutndrs irfithe event of a defect of the goods
that occurs or becomes apparent outside the liability of the seller pursuant to Article 10 of
Directive (EU) 2019/7°1 Among other thingsthe Directive contains provisions on the
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EuropeanRepair Information Form, the European online platform for repair to be set up, the
establishment of an expert advisory group as well as national contact points, consumer
information and measures to promote repairs at Member State level.

For products listed in Annexdfor which there are legal requirements for repairabilitgpecial
obligations apply. These produdtelude householdvashing machines and household washer
dryers.

According to Article 5, such products must be repaired by the manufacturer at the consumer's
request, where possible (to the extent specified in the documents listed in Annex Il). The repair
shall be carried out either free of charge or foremsonable price and within r@easonable
period. A number of measures are also laid down to prevent manufacturers from hindering the
repair of appliances, e.g. laharging picesthat are deemedunreasonabldor spare parts oby
refusing to repair appliances that have already been repaired by other repairers or by other
persons.

According to Article 6, manufactureo such productsor, where applicable, the authorised
representativesimporters,or distributors,are obliged to provide information about their repair
ASNIBAOSAE Ay WLy Stairte | OOS amisistheécase atiesstfnd I Yy R
the entire duration of their obligations pursuant Article 5.

3.4.1.17. Green Claims Directive

A proposalfor the Green Claims Directi&CD)vas published by the European Commission in
March 2023COM/2023/166 final, 2023 he directive is currentstill in the legislative process
(EPRS, 2024The Parliament adopted the firstading position in March 2024, the Council
approved a general approach in June 2024 and interinstitutional negotiations are now about to
begin.

The Green Claims Directive aims to complement Directive (EU) 2024/825 on the empowerment
of consumers for the green transitio(ECGT, 2024/28.02.2024yvhich addresses unfair
commercial practices that mislead consumers away from sustainable consur(lpB&S, 2024)

The proposal for the Green Claims Directive would regulate the substantiating and
communicating of explicit environmental claims about products, in busittessnsumer
commercial practicefEPRS, 2024Mccording to the proposal, companies would be obliged to
carry out assessments to substantiate their explicit environmental cleBueh requirements
would include(EPRS, 2024)

f &Specifyingf the claim concerns the whole product or part of it, or if the claim concerns
all activities of a company or only some of them;

1 Basingclaims on widely recognised scientific evidence, using accurate information and
international standards;

1 Takinga life-cycle perspective;
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1 Takingall the significant environmental aspects and impacts into account to assess the
environmental performance;

1 Demonstrating that the claim is not equivalent to requirements imposed by law;

1 Providinginformation whether the product or company subject to the claim performs
significantly better than in common practice;

1 Checkingthat a positive achievement has no harmful impacts on climate change,
resource consumption and circularity, sustainable use and protection of water and
marine resources, pollution, biodiversity, animal welfare and ecosystems;

1 Reportinggreenhouse gas offsets in a transparent way: separating greenhouse gas
emissions offsets from greenhouse gas emissions, specifying whether the offsets
concern emission reductions or removals, and providing information on the quality of
the offsets;

1 Includingprimary information (directly measured or collected by the company);

1 Includingsecondary information (based on other sources than primary information,
such as literature studies, engineering studies and patents), when no primary
AYTF2NXYIEGA2Y Ada | OFAfLFof Soe

Other requirements relate, for example, to comparative environmental claims and
environmental labelling schemeShe directive is relevant for manufacturers of household
washing machines and washéryers if they make explicit environmental claims about
appliances.

3.4.1.18.  Drinking WatemDirective(DWD)

The Drinking Water Directive (EU) 2020/2 84RECTIVE (EU) 2020/2184 OF THE EUROPEAN
PARLIAMENT AND OF THE COUNCIL of 16 December 2020 on the quality of water intended for
human consumption (recast) (Text with EEA relevance), 2020/23.12.20263rns the quality

of water intended for human consumption in the European Union. Its aim is to protect human
health from the adverse effects of contamination of water intended for human consumption by
ensuringthat it is wholesome and pu, and to improve access to water intended for human
consumption.

According to stakeholder feedback, natiomaplementation of the Drinking Water Directive
varies, resulting in different implications for washing machines. Stakeholders report that
washing machines in some countries (e.g., Germany) fall within the scope of the Directive and
are subject to specific requirements.

Although washing machines are not directly covered by the national implementation of the
Directive, e.g. in Germany, the German implementation does contain references to appliances
connected to the drinking water installatidsut which, in accordance with generally accepted
technical rules, are not part of the drinking water installatidhfurther mentions necessary
safety devices in accordance with generally accepted technical rules. This may concern, for
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example, backflow prevention devices, meaning that the Directive may be indirectly relevant for
washing machines.

3.4.2. Europearecdabelling

There is n@EU Ecolabélfor householdvashing machines or washdryersthemselvesbut for

industrial and institutionalaundry detergent§European Commission, n@.) ¢ KS f I 6 Sf Q&
for this product group relate to dosage requirements, toxicity to aquatic life, biodegradability

and the sustainable sourcing of palm oil components. Furthermore, they include restricted or
banned substances, packaging requirements and requirements for the fitness for use, automatic
dosing systems, user information and information appearing on the EU(Ebdtcolabel, 2024)

3.4.3. Legislation at Member State level

This section deals with the subjects as above, but for legislation that has been indicated as being
relevant at the Member State level

3.4.3.1. France Availability of spare parts

1 FrenchCode de la Consommati¢@onsumption Law), Alt.1124 oninformationabout
the availabilityof spare partqversionin force sincel Januar2022)

In France, manufacturers or importers are obliged by Article 4411 bf the dCode dela
Consommatioato provide information on thevailabilityof spare partgo the seller The seller

in turn must inform the consumer of the availability of spare parts when the goods are
purchased(Ministére de I'Economie, des Finances et de I'Industrie et Ministére chargé du
Budget et des Comptes publics, 202Ihese information obligations concern contracts other
than distance and offfremises contractsThe corresponding articles were later modified by
further laws, whichreduce the time limit for the supply of spare parts by the manufacturer or
importer from two months to fifteen days, and introduce a period of availability that may not
be less than five years from the time the spare parts for a certain category of electronic and
electrical equipment are placed on the markgMinistére de I'Economie, des Finances et de
I'ilndustrie et Ministere chargé du Budget et des Comptes publics, 2021)

3.4.3.2. France Planned obsolescee

1 French Code de la ConsommatiofConsumption Law), Artl441-2 on planned
obsokscence(version in force since 17 November 2021)

19 https://www.legifrance.gouv.fr/codes/article_Ic/LEGIARTI000032227346/
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In France, planned obsolescence is prohibited under Article -2%42 ¥  (CKde dedla
Consommatiofi Planned obsolescence is defined there as the use of techniqimeduding
software ¢ by which the person responsible fptacing a product on the market deliberately
seeks to shorten its lifespan. Articles L@tand L444%! lay down prohibitions on the use of
techniques that prevent the repair of devices or that restrict the access of specialised personnel
(for repair, reuse or repurpose) to spare parts, instructions, technical information or other tools
necessary for the repair of products.

3.4.3.3. France Microplastics

1 The French.Ol n° 202105 du 10 février 2020 relative a la lutte contre le gaspillage et
a I'économie circulairéCircular Economy Law)

According to Article 7282 ¥ {1 6° 2@2A05 du 10 février 2020 relative a la lutte contre le
gaspillage et a I'‘économie circulsreé yS¢ ¢ KAy 3 YI OKAySa Ydzaid oS
microplastics from January 1, 2023etailed requirements are to be set out in a decree yet to

be issued.There are discussions about applying such a regulation at EU (Ewepean

Parliament, 2020; Microplasticsolutions.org, 2023)

3.4.3.4. France Repairindex& Durability Index

1 The French.Ol n° 202405 du 10 février 2020 relative a la lutte contre le gaspillage et
a I'économie circulairéCircular Economy Law)

Article 163 of this samelaw imposes an obligation on manufacturers, importers, distributors or

other marketerof electrical equipment to provide a reparability ind@k y RA OS R S), NS LJ NJ 6
including the parameters that made it possible to create this index. Sellers are obligedito use

to inform customers about the repairability of products.

1 France introduced thandex on % January 2021 for five categories of electronic devices:
smartphones, laptops, televisionsyashing machinesind lawnmowers. On the ™%
November 2022further four product categories were includetbp-loading washing
machines dishwashers, vacuum cleaners and high pressure cleaners.

20 https://www.legifrance.gouv.fr/codes/article_Ic/LEGIARTI0O00044330817/20R17/ (version in
force since 17 November 2021)

2 https://www.legifrance.gouv.fr/codes/article_Ic/LEGIARTI000044330859/20R17 and
https://lwww.legifrance.gouv.fr/codes/article_|Ic/LEGIARTI0O00044330822/20R17 (versiors in
force since 17 November 2021)

22 https://www.legifrance.gouv.fr/jorf/article jo/JORFARTI000041553844

2 https://www.legifrance.gouv.fr/jorf/article_jo/JORFARTI000041553781
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2455 I The French Repairability Index provides appliances with a score out(sédBigure),
2456 which is based on five criteria:
2457 0 520dzYSydl dA2yyY &a02N5 RSGSN¥YAYSR o0& GKS
2458 technical documents available free of charge to repairers and consumers
2459 o Disassembly and access, tools, fasteners: core determined by the ease of
2460 disassembly of the product, the type of tools needed and the characteristics of
2461 the fasteners.
2462 0 Spare parts availability: score determined by the producer's commitment to the
2463 duration of spare parts availability and the delivery time.
2464 0 Spare parts price: score determined by the ratio between the selling price of
2465 spare parts and the price of the product.
2466 0 Specific: Score determined by sabiteria specific to the product category
2467 concerned. In the case &bnt-loading and togoading washing machésthese
2468 are?*:
2469 A Accessibility of the usage meter (a display device for the consumer that
2470 cumulatively records the wear and tear of the product in number of units)
2471 A Free remote support (from information, through to remote diagnostic
2472 support and remote repair assistance).
2473 A Soft reset capability (i.e. resetting the electronic power board and
2474 firmware).

1' $w 3»'10 5'%

INDICE DE REPARABILITE INDICE DE REPARABILITE INDICE DE REPARABILITE

INDICE DE REPARABILITE INDICE DE REPARABILITE
2475
2476 Figure3-4: The French Repairability Index
2477 Source: Ministéres Territoires, Ecologie, Logement (2024).
24 https://www.legifrance.gouv.fr/jorf/id/JJORFTEXT000042838115

https://www.legifrance.gouv.fr/loda/id/JJORFTEXT000045742683
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From F'January 2024, a more general durability index should be used for certain products. It
will replace the reparability index for these products and also evaluate other indicators such as
the reliability and robustness of the produ¢tsWashing machines are one of two product
groups for which the index was introduced first and will be mandatory from January 2025
(Ministére de la Transition écologique et de la Cohésion des territoires, .2024)

On the European level, there is a dféfiroposing an amendment of Regulati(iiU) 2023/2534
(on Energy Labelling of household tumble dryassegardsthe inclusion of repairability index
on the energy labeHowever, so far only a draft available and itconcerns onlyumble driers
which are not in the scope of the present stuttyis currently not clear whether repair indexes
are also planned for other products.

3.4.3.5. Belgium Repair Index

Belgium is in the process of introducing a durability index based on the French model. Household
washing machines are one of the product groups affected, and the obligatmanned tapply
from 2 May 2025Agoria, 2024)

3.4.4. Labelling at Member State level

3.4.4.1. Nordic Swan (Scandinayia

Nordic Swan (Scandinavia) has a few schemes related to lauRdeNordic Ecolabelling for
Textile services specifies various criteria that laundries applying for the label need to comply
with. Some of the criteria require a minimum level of performance, e.g., in relation to
consumption of energy, water etc., however these are referenced to complete launds@®sat
establishmens and not specified at the level of the single machine. In so far, the label is
consideredhot relevant for this studyThe Nordic Ecolabelling for Laundry detergents and stain
remover£refers to the detergent itself and not to washing appliances. As these are considered
not to be in the realm of control of laundry machine manufacturettss label is also not
considered to be relevant for this study.

25 https://www.legifrance.gouv.fr/jorf/article jo/JORFARTI000041553781

26 https://eur-lex.europa.eu/legatontent/PT/TXT/?uri=P|_COM:Ares(2024)7850803
27 For further details seeéNordic Ecolabelling (2024djor further details seélordic Ecolabelling (2024a)

28 For further details sediordic Ecolabelling (2024Bpr further details sea\ordic Ecolabelling (2024b)
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2503 3.4.4.2. Blue Angel (Germany) Ecolabel Schemes

2504 The German Blue Angel addresses the same products (textile sétvaed laundry
2505 detergents©), but again fails to specify criteria directly related to laundry machines (neither
2506 domestic nor nordomestic).

2507 3.4.4.3. European consumer association tests and consumer
2508 information portals

2509 There are organisations in various countries that publish test reports for household appliances

2510 like washing machines and waskdnyerso S dsfifiong fvVarentest Ay D NChos@ = &

2511 AY CNAltypdBsIméd Ay LOCY t & y 2 Atk Arganishtions are often in close

2512 contact with consumers and as their test criteria reflect aspects particularly relevant to them,

2513 these associations can provide helpful information. The teatsed out byStiftung Warentest

2514 | yR (GKS . NARGAAK GSad ladaaz20AlldAz2y a2 KAOKKE | NB
2515 similar concepts, but they differ in the weighting of the test factors as well as in which factors

2516 are included in the calculation and which are only given as additional information.

2517 1 Stiftung Warentes{Germany)

2518 Stiftung Warentestsually carries out tests afashing machinesnce a yearsometimes also
2519 washerdryers are testd. The results are published in their magazine and on the website (fee
2520 based). In addition to the test results, the articles also contain various information on the general
2521 use ofwashing machines and washéryers e.g. onthe different programmes, current trends
2522  or environmental aspects.

2523 Washing machines

2524  The test criteridor washing machineare weighted as follow$Stiftung Warentest, 2024a)

2525 1 Washing: 40%(laundry cleanliness, rinsing and spinnipghgramme durationlaundry

2526 protection’?, temperature in the standard 60°C programme

2527 1 Endurance test: 286

2528 1 Ease of usel5 % (Instructions for use; filling of detergent, operating elements (e.qg.
2529 programmeselecton, setting spin speeds or special functions), loading @aridading

2530 cleaning and care (maintenance) of the machine, looseness of the laundry (after-the 40
2531 degree coloured programmegoprrect display of the remaining running time

2 For further details seeBLUE ANGEL (202Epr further details sedBLUE ANGEL (2021)
30 For further details seeBLUE ANGEL (202R9r further details seeBLUE ANGEL (2022)

31 To testthis, loosely woven nylon clotlese sew into towels and waséd withthem. Then, it iscounted,
how many threads have come loose.
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1 Environmental aspects: 1% (electricity and water consumption in all tested
programmes as well as power consumption in stbydand off mode; noise during
washing in two different cycléd

1 Protection against water damage: 1% (water stop system and leakage protectjon

Certain shortcomings have a greater influence on the overall test judgenmeaddition to the
evaluation criteria, other aspects that may be relevant for consumers are also given, e.g. the
average online price (in euros), the operating costs on ay&r basisndtechnical details such

as the size of the appliancé€Stiftung Warentest, 2024a)

Washerdryers
The test criteridor washerdryersare weighted as follog/(Stiftung Warentest, 2023a)

1 Washing: 25% (laundry cleanliness, rinsing and spinning, programme duration,
temperature in the standard 60°C programpfer different programmes and loadings
IEC 60456 Ed. 5.0 and EN 60456:2016:/A11:2020 served as orientationtistghe

1 Washing and dryingdrying: 15 % (For washing and drying: cleanliness of the laundry
and the degree of drying; for dryingegree of drying angévennessof drying;EN IEC
62512:2020/A11:202@nd DIN EN51121:2013served as an orientation for the test of
washing and drying and of drying

1 Endurance test20%

1 Ease of usel5 % (Instructions for usefilling of detergent Operating elements (e.g.
programme seledbn, setting spin speeds or special functigrisading andunloading
cleaning and care (maintenance) of the machileeseness of the laundry (after the 40
degree coloured programmegorrect display of the remaining running time

1 Environmental aspect§washing): 10 (electricity and wateconsumption in all tested
programmes as well as power consumption in sthydand off mode; noise during
washing in two different cycléd

1 Environmental aspects washing and drying/drying): 5% (Electricity and water
consumption in various programmes. For wastegyers with a heat pumptype and
quantity of refrigerant usegd

91 Protection against water damage: 1% (water stop system and leakage protectjon

{1 Certain shortcomings have a greater influence on the overall test judgemmesddition
to the evaluation criteria, other aspects that may be relevant for consumers are also
given, e.g. the average online price (in euros), the operating costs onyeserbasis
andtechnical details such as the size of the appliari&istung Warentest, 2023a)

32The EN 607042-4 standardservedas an orientation for thaoise tests

33 The EN 60704-4 standardserved as an orientation for theoise tests
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2565  Which? (UK)

2566 i The British consumer association Which? abssts washing machines and washer
2567 dryers. ThdJK is no longer a member of tliJ,but the association is also included in
2568 this chapter for direct comparison with Stiftung Warentebhe overall test results are
2569 given as a score (i) and the most important individual categories with a -fivar
2570 system.

2571 Washing machines

2572  The overall resudt for washing machines aneade up as followéWNhich?, 2024b)

2573 1 40 % cleaning(how well are stains removee testof two different programmes:
2574 cottons programme at 8@ capacity and synthetic programme at full capagity

2575 1 15%rinsing (how effective is the rinse function?)

2576 1 15 %spin drying(how effective is the spin function?)

2577 1 10%energy and water us€of the two programmes tested)

2578 1 7.5%progranmetime

2579 1 7.5 % how easy it is to usé@nstructions in the manual, loading and unloading the
2580 machine, use of detergent drawerclear control panel and display, selection of
2581 programmes and operating the machjne

2582 i 5%noise

2583 Thecleaningperformance is tested with different types o$tains, including tougko-shift
2584  blood, grease, ink, milk, oil and ragWhich?, 2024h)

2585 1 There are various test categories that appliances can ackigheh?, 2024b. Sad . dz2 Q
2586 (scoreofatleast72’2 0 X W52y Ui o0d22 X HZOXNMBIB2H & 64 WzSOKI6Y
2587 least 65% and four out of five stars for overall cleaning, energy efficiency and water

2588 use; significany OK S LISNJ G4 Ky 20GKSNJ Y2RSfaouox |yR W90z
2589 appliances must hav@Vhich?, 2024b)

2590 1 A test score of at least 6%

2591 1 Three stars or more for energy efficiency on both cottons and synthetics washes

2592 i Three stars or more for water on both cottons and synthetics washes

2593 91 Four stars or more for cleaning on both cottons and synthetics washes

2594 1 A good brand reliability record in our annual washing machine owner survey

2595  Washerdryers

2596 The resuls forwasherdryersare made up as followéNhich?, 2024a)

2597 1 40% Washing, rinsing and spin dryitigcludes energy and water efficiency)
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1 25%Wash and Dry programm@ncl. energy/water efficiency)
1 15% Drying speed, evenness and accufawy}. energy/water efficiency)

1 15% Ease of us@ndicator lights loading and unloadingletergent dispenser, buttons
and dials)

1 5%Quietness

 Also for washedryers, differentest categoriesan be achieve(Which?, 2024a) W. Sa i

. dz2 Q afat@asNg: 0> W52y Ui 06 dz Q00550 2INYSR 29 (G 2S &. Adz_i
jdz £t AF& F2NJ w902 . (Michz2024a)L) Al yOSa Ydzaid KI @S
A test score of at least 8%

Four stars or more for water use

Four stars or more for energy use during washing

Three stars or more for drying performance on both cottons and synthetics

A = =/ A =

A good brand reliability record in our annual waskeyer owner survey

3.4.4.4. Austrian quality mark ONR 192102:2014 on durable, repair
friendly designed electrical and electronic appliances

Austrian quality mark ONR 192102:2014 on durable, refpaindly designed electrical and
electronic appliances ONR 192102:2A1401 with regard to a label of excellence for durable,
repair-friendly designed electrical and electronic appliances replaces ONR 192102 from 20086. It
is not a standard, but a rule that can be developed into a standard if req(R#ithodd et al.,

2022)

This standard describes a label for redaiendly designed appliances. Manufacturers of
electrical and electronic equipment who intend to label their products have to test their
products according to the requirements of ONR 192102 verifying compliance with a test report.

The standard includes ca. 40 criteria for white goods (such as dishwashers or washing machines),
and 53 criteria for small electronics (brown goods). The aim is to consider reparability to ensure
products are not discarded sooner than is necessary as the result of a fault or inability to repair
a fault.

¢KS nn ONRGSNALF F2NJ gKAGS 3I22Ra FNB aLX Al Ayid?2
for which a certain scoring can be achieved. To comply, products have to fulfil all mandatory
requirements and achieve a minimum number of scores for common criteria and for service
documentation.

The types of requirements include criteria such as accessibility of components, ease of
disassembly, use of standard components, achievable service life (at least 10 years for white
goods), availability of spare parts (at least 10 years after the last production batch), facilitation

59



Review study and support to evaluation and impact assessment for ecodesign and EU energy
|l abelling for the product group fAhousedryar svashing

2632 of regular maintenance, and further service information (inter alia free access for all repair
2633 facilities (not only authorized repairers) to repapecific information).

2634 W{ KZBISKIQ ONRGSNAI I NB I 410 paRtS ahd asssmediSsynade byy | E A Y dz
2635 atester. As an example, if the essential parts of the device can be dismantled without special

2636 (22fax (GKA&a Oly 0SS aaSaaSR 6AGKSSIOI DNX @8 N2 F
2637 then added up and converted into a score for Quality LENa&ble3-6) (Ritthodd et al., 2022)

2638 Table3-6: Conversion table for quality levels and scoring of ONR 192102:2014

45 to 69 5 Good

70 to 94 6 Good

95 to 119 7 Very good
120 to 144 8 Very good
145 to 175 9 Excellent
175 to 205 10 Excellent

2639  SourceRitthodd et al(2022)
2640  Third country legislatioand labelling

2641 This section deals with the subjects as above, but for legislation and measures in Third Countries
2642 (extraEU) that have been indicated by stakeholders (NGOs, industry, consumers) as being
2643 relevant for the product group.

2644 3.4.45. Australia

2645 Concerning energy efficiencywade range of products aralreadyregulated in AustraliaNew
2646  products araegularlybeing considered for regulation or othprograms as well.t&ndards exist
2647 for household clothesvashers and dryer§egistered in October 2024ustralian Government,
2648 20153 Australian Government, 201%dn contrast to tumble dryers, there were previously no
2649 minimum energy performance standards for washing machimes. both product groups,
2650 requirements concerning Energy Rating Labels éxisttralian Government, 2015a, 2015b)

2651 3.4.4.6. USA
2652 1 Appliance and Equipment StandarBsogram (USAjFormerlyknown as the Energy
2653 conservation standards)

2654  The Building Technologies Office (Biigplements minimum energy conservation standards for
2655 more than 60 categories of appliances and equipm@&he program provides a resource to help
2656 consumers make informed decisions in product selection aimed at saving them energy and
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money. Documens exist forconsumerclothes washerand consumerclothes dryer{US DOE,
2022)and manufacturers are required to comply witiem for appliances in scopgince 1988

Thedefinition for residentialclothes washerss based on the Code of Federal Regulations (CFR)
and defines the scope as follows.S. Department of Energy [US DOE],cb)d. &®lothes
washefineans a consumer product designed to clean clothes, utilizing a water solution of soap
and/or detergent and mechanical agitation or other movement, and must be one of the
following classes: automatic clothes washers, santomatic clothes washers, and other

clothes washers.

The standard contains energy and water consumption requirements which are specified
differently depending on the year of manufacture of the specific model and its (das$able

3-7 and Table 3-8). In each case a factor is referredwdich is the ratio of drum volume or
capacity by weighto consumptionper cycleor vice versa

Table3-7: Minimum energy and water factors for appliances manufactured on or after January

1, 2018, and before March 1, 2028

Product class

(cu.ft./kWh/cycle)

(i) Toploading, Compact (less

than 1.6 fé capacity) 115
(i) Toploading, Standard (1.6 #

. 1.57
or greater capacity)
(iii) Front-loading, Compact (less 113
than 1.6 fé capacity) ’
(iv) Frontloading, Standard (1.6 184

ft3 or greater capacity)
SourceNational Archives and Records Administratjord.¢a)

Integrated modified energy factor

12.0

6.5

8.3

4.7

Integrated water factor
(gal/cycle/cu.ft.)

Table3-8: Minimum energy and water factors foappliances manufactured on or after March

1, 2028

Product class

(A) Automatic Clothes Washers
(1) Toploading UltraCompact(less than 1.6 #t
capacity)
(2) Toploading, StandareSize(1.6 f€ or greater
capacity))
(3) Frontloading Compacfless than 3 ftcapacityy
(4) Frontloading StandareSize(3 ft3 or greater
capacityy

(B) SemAutomatic Clothes Washers

Energy efficiency
ratio
(Ib/kWh/cycle)

3.79
4.27
5.02
5.52

2.12

Water efficiency ratio
(Ib/gal/cycle)

0.29
0.57
0.71
0.77

0.27

SourceNational Archives and Records Administratford.ca); 1) The energy conservation standards in this table do
not apply totop-loading standaresize clothes washers with an average cycle time less than 30 miufHse energy
conservation standards in this table do not apply to frmading clothes washers with a capacity greater than or
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2677 equal to 1.6 ft and less thar8.0 f with an average cycle time of less than 45 minutest8 energy conservation
2678  standards in this table do not apply to freltading standaresize clothes washers with an average cycle time less
2679  than 45 minutes.

2680 Thereare standard for clothes dryersas wel] with one categonfor washerdryers Clothes
2681 dryers are defined a®llows:aEkectric Clothes Dryefmeans a cabinelike appliance designed
2682  to dry fabrics in a tumbl#gype drum with forced air circulation. The heat source is electricity and
2683 the drum and blower(s) are driven by an electric motar(s) | ¢§5&s Clothes Drye@ieans a
2684 cabinetlike appliance designed to dry fabrics in a tumtylee drum with forced air circulation.
2685 The heat source is gas and the drum and blower(s) are driven be an electric nifid§<)OE,
2686 n.d.ca). The standard contains energgquirements which are specified differently depending
2687 on the year of manufacture of the specific model and its clsssTable3-9 and Table3-10).

2688 Table 3-9: Minimum combined energy factors for clothes dryemmanufactured on or after
2689 January 1, 2015

Combined energy
ot e

(i) Vented Electric, Standard (4.4 dr greater capacity) 3.73
(i) Vented Electric, Compact (120V) (less than 4 dafiacity) 3.61
(iii) VentedElectric, Compact (240V) (less than 43&épacity) 3.27
(iv) Vented Gas 3.30
(v) Ventless Electric, Compact (240V) (less than dcéiacity) 255
(vi) Ventless Electric, Combination Wasbeyer 2.08

2690  SourceNational Archives and Records Administratjord ¢b)

2691 Table3-10: Minimum combined energy factors for clothes dryers manufactured on or after
2692 March 1, 2028

(i) Electric, Standard (4.£1r greater capacity)*

(i) Electric, Compact (120V) (l¢kan 4.4 {8 capacity) 4.33
(iii) Vented Electric, Compact (240V) (less than 4 éafpacity) 3.57
(iv) Vented Gas, Standard (4.2dt greater capacity)** 3.48
(v) Vented Gas, Compact (less than £4dpacity) 2.02
(vi) VentlesElectric, Compact (240V) (less than 43&épacity) 2.68
(vii) Ventless Electric, Combination Wasbeyer 2.33

2693  SourceNational Archives and Records Administratjardcb) * The energy conservation standards in this product
2694  class do not apply to Vented Electric, Standard clothes dryers with a cycle time of less than 30 minutes, when tested
2695  according to appendix D2 in subpart B of this pariThe energy conservation standards in this product class do not
2696  apply to Vented Gas, Standard clothes dryers with a cycle time of less than 30 minutes, when tested according to
2697  appendix D2 in subpart B of this pafor the determination methods see appendix &2he cited document.
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2698 I USA Energy STAR Label

2699 ENERGY STAR® is a US goverdyaekéd symbol for energy efficiency. The label provides
2700 information to help consumes and businesses make-imdrmed decisions. The US EPA Energy
2701  Star Program hasm@oduct specification for clothes washers which is currently in'itsegsion
2702 (USEPA, 2018Fertifi@tion to this label requires the manufacturer of a laundry appliance to
2703 comply with the eligibility criteria, which define the minimum performance requirements and
2704 test procedures for verifying a minimum level. The requirements applsettain household
2705 washers(see following definitionpnd some washedryersas well ago certain commercial
2706  washers

2707 Aresidential clothes washer is definedsin the Appliance and Equipment Standards Program
2708 (see previous sectioniHowever, he following appliances are excluded from $wope andare
2709 not eligible for ENERGY STAR certification

2710 (1) Products with a primary clothes washer drum volume of less than 1.6 cubic feet
2711 (2) Products configured in any way other than a framttop-loading design

2712 (3) Combination Alin-One WasheDryers with WatetCooled Drying

2713 (4) Residential Clothes Washers with Heated Drying Functionality

2714  Theexplicitexclusion ofvater-cooledwasherdryersis understood to mean thavasherdryers

2715 6St2y3Ay3a (2 GKS Ol in®aEcABheDRyEr with/ ABNYYOIARY | SR AYY T & f
2716 differentiated in the definitions iIflUSEPA, 2018Ye considered to fall withirthe category of

2717 residential clothes washers and afeiswithin the scopeof the label

2718 Energy and water factoqgrovide a minimum level of performance that needs to be achieved,
2719 (with allowances given for connected devitesd are specifiedn Table 3-11: IMEFis the
2720 energy factor quotient of the cubic fodflitre capacity of the clothes container divided by the
2721 total clothes washer energy consumption per cyolehereaslWFis thewater factor guotient
2722  of the total weighted peicycle water consumption for all wash cycles in gallons divided by the
2723  cubic footlitre capacity of the clothes washer)

2724 Table3-11: Energy and water factors for residential clothes washers

Product type IMEFRsase Maximum IWF

Residential Clothes Washers,

. 2.76 3.2
Frontloading (> 2.5 cit)
Residential Clothes Washers,
. 2.06 4.3
Toploading (> 2.5 cift)
Residential Clothes Washers 207 49

0X wnipp Odz
2725  SourceUSEPA2018)
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Requirements are also specified for connected devices, such as the location of the related
components, the protocols for use in communication to allow interoperability, remote
management requirements

There are also Energy Star requirements for clothes dij#8&PA, 201 Hlowever,as washer
dryers are clearly excluded frotheir scope, they are not considered relevant here.

3.5. Conclusions

Stakeholder feedback was provided on several issues identified in the MEErP tremk 1
required further exchange witlstakeholdersThistook place at the Stakeholder Meeting on the
30 January 2025, as well as via written foHlop These are Some of the main issues are
summarised below.

The scope ofommission Regulation (EU) 2019/2(&3desighand of CommissioRegulation
(EU)2019/2014(Energy labellingis defined for the placing on the market or putting into service
of:

¢electric mainsoperated household washing machines and household wadhgans,
including builtin household washing machines and household waslngers and electric
mainsoperated household washing machines and household waghgars that can also
be powered by batteries.

As explained abov@seeSection3.2.2.1)), legally it seems thainly appliances that are designed
for the electric maindut that canalsobe operated byexternalbatterieswould be in scopeThe
current formulation of scope is a bit confusifay somestakeholdersn this respect. This is
part due to the placing of the reference ébattery operated at the end of the formulation but
also due to the lacking specification as to what type of batteries.

A fewrevised @finitions of scopewere considered tdelp alleviate this confusion:

Alternative 1:¢electric mainsoperated household washing machines and household washer
dryersthat can also be powered bgxternal batteries including buikin household washing
machines and household washéryers.

A further alternative could be the following:

Alternative 2:c¢electric mainsoperated household washing machines and househedgher
dryers, including bu#in household washing machines and household waslngers Such
equipmentplaced on the market thatan also be powered by external batteriehall also be
includec @

However, most stakeholderggard theformulation as clear, explaining that the key aspect is to
clarify that the appliance is designed for the mains, whereas it could also be powered by a
battery. It was further stated that the formulation should not be changed to ensure that the
appliance would still need to comply, regardless of whether it can also be operated on an
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internal or external battery.tlwas thusconcluded that no change in the scope is required.
Article 2 (definitions) of theEcodesign and Energy Lalb&dgulations, specify the following
definitions for washing machines and wastugyers in scope of the Regulations:

600 WK2dzaSK2fR ¢ aKAY3 YIOKAYSQ YSIya |y | dz

rinses household laundry by using water, chemical, mechanical and thermal means, which
also has a spin extraction function, and which is declared by the manufacturer in the
Declaration of Conformity as complying with Directive 2014/35/©¢ the European
Parliament and of the Council or with Directive 2014/53®fthe European Parliament

and of the Council;

ony WK2dza RINBISRNG IYSKYN | K2dzaSK2f R ¢l aKAy3
the functions of an automatic washing machine, in the same drum includes a means for
drying the textiles by heating and tumbling, and which is declared by the manufacturer in

the Declaration of Conformity as complying with Directive 2014/35/EU or with Directive
2014/53/EU;

The reference in the definitions to compliance with tb@wv Voltage Directive or with the Radio
Equipment Directive is n@ompletelyclear. Seeing der washing machines and washdtyers

the RED refers only tmaseswith a network connection such as Smart appliances and those with
a Wifi or Bluetooth connection it is assumed that any safety requirements would be more in
focus of such components and possibly not to the entire applidhisethus questioned whether

the reference should not be rather to conformity with the LVD or to both the LVD and the RED
(where both apply).Stakeholders provided feedback, explaining that connected appliances
would indeed need to be compliant with the RED rather than the. IMB thus recommended

not to revise the formulation.

The definitions make a clear link to the LVD and RED and clarify that only applications in the
scope of these Dirgiwes (i.e., household washing machines and household wadtyers)

would be in scope of the current Regulatidtiowever, sometakeholdersstill see a need to
clearly specify in the Regulations that they do not applyaimmercial and industrial appliances.

This could be addressed through the addition of a recital in Dhiective 2014/35/EUand
Directive2014/53/EU(excluding norhousehold washing machines and Aoousehold washer
dryers),or through the listingdf such appliances as further exclusions from scope under Article
1(2) of theEcodesigiRegulations.

However, most stakeholders did not see a need for this change but rather support that the
specification to the LVD and RED are sufficient in this respect.

Looking at thedefinitions of washing cycles ancklated requirements it is observed that there
are variousinterpretations to how manufacturers should comply with threquirements to
provide aW H n washin@cycle. Looking at the potential for savingtheftwo interpretations

34The Low Voltage Directive (LVD), see se@idril.2for details.

35The Radio equipment Directive (RED), see se6tibr.3for details.
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(inclusion as a programme or inclusion as a temperature option availabieost or all
programmes) the latter has a highepotential for energy saving®onetheless, stakeholders

argued that requiring a specific prograemsures that the program does not only reduce energy
consumption but rather does this while also ensuring a minimum cleaning performance. This

would not be ensured i H n can justbe added as an option under temperature selection
beingapplicable to the majority if not to all programmeswas further explained that this could

alAatt 0SS R2yS o0& YIlIydzZFlFOGdzZNENAR +a f2y3 a4 GKSe
gla Of FNAFTASR GKIFIG AyOfdzRAY3I || GO2t Ré¢ LINPINIY
countries the mains water is significantly cooler than 20°C and:thikl have a negativeffect

on the cleaning function. It is thus recommended to leave the Regulations as is in this respect

and to consider adding @arification through a FAQ document.
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4. a9 96k adaluNJ Si a

Please note; some parts othis sectionare still not finalised where some sections remain to

be added, some to be completexlibject to the provision o&dditional information Topics
where stakeholders are invited to supply informatiare indicated in text in square brackets
(INOTE FOR STAKEHOLDgR&Nd highlighted in yellow for easyisualisation Stakeholders

are welcome to comment on the other text (especially on values presented therein) and to
provide additional input they believe would be germane to this section.

4.1. Objectives of MEErP Task 2

The purpose offask 2 of theMEErP is to provide market and cost inputs for thevidke
environmental impact of the household wéaslj machines and washelryer product group, to

provide insight in the latest market trends, to provide a practical dataset of prices and rates to
be used in a Life Cycle Cost (LCC) calculation and to make recommendations on the refined
product scope in MEErP Task 1, as well as providing indications for the development on Base
Cases in MEErP Task 5, for example, by assessing the most relevant product categories from the

economic / commercial perspective.

Task 2 of the MEErP addresses the following broad areas:

Generic economic data;
Market and stock data;

Market trends;

A =| A =

Consumer expenditure base data (prices and taiéffs.).

A priori, MEErP Task 2 includes a description of the market trends including for example channels
to market, general trends in product design and product features, major players and the market
share, business models, geographical distribution of production, distribution channels (retail
versus wholesale), the number of employees, role of installation services, role of repair and
maintenance (service models), share of SMEs in production and indication of the segments of
the markets that SMEs are operating in, supplemented by information on market and logistical
support of recyclability and availability of amounts of recycled materials related to the market

size.

In addition, to facilitate the potential Impact Assessment support study efforts will also be made
to collect data on public markets (relevant for GPP), international markets, competition issues
and competitiveness of relevant EU sectors.

The report is structured as follows:

MEErP Task 24 Generic economic data
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Generic economic data (EU Production Sold, Extra and Intfadeld, and EU sales and trade of

the relevant product categories) are typically derived from official EU statistics (PRODCOM for
production volumes and value, COMEXT for external trade) and to be coherent with official data
used in EU industry and trade policy. Data are in physical and monetary units and split up per
Member State.

MEErP Task 2@2Market and stock data

This section seeks to compile sales and stock data from sources other than the official EU
statistics as well as information on new market trends, product categories, technology etc. The
study team will also seek to gather information through requests from stakeholders. In addition,
to the extent it is available and accessible, information will be collected on the life cycle of
household wasting machines and washeryer replacement sales and the repair,
refurbishment and secontiand practices that are common in this this sector and how these
affect: service lifetime, life cycle costs and material usage.

MEErP Task 28Market trends

Besides analysing the general market, consumer and technological trends, efforts will also be
made to compile information on circular economy related trends like recycled materials, circular
design, emerging circular business models, as well as technological or consumer trends that
support or counteract the principle of a Circular Economy.

MEErP Task 2dConsumer expenditure base data

The following datareto be collected via literature review and stakeholder consultation among
customer organisations and market actors specific to houselakting machines and washer
dryers

Purchase price (new and refurbished products) and manufacturing costs
Maintenance and repair costs

Costs for consumables, e.g. electric energy, heat, water, detergents
Costs of refurbishment

Endof-life costs

A = 4 a4 -4 -

Other economic parameters: Discount / inflation / escalation rates to be applied; Present
Worth Factor PWF; unitary rates for energy, water, detergents and/or other relevant
production parameters.

MEErP Task 2&6Recommendations

In an iterative process, the market data collected in Task 2 will be used to refine the scope (Task
1) and build a basis for developing Base Cases in Task 5 depending on the market relevance of
subcategories and to model the impacts to EU totals in Tagks 5
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4.2. Generic economic data

This section presents relevant data washing machines and washeryersand census data
from Eurostat. In particular, it reports the official European statistics provided by Eurostat
concerning production and trade data and drawing upon these calculates the appar&# EU
consumption of household washing machines and waslngers as presented igection 0.

It should be noted, that the Eurostat data has some gaps, especially for domestic production and
hence the apparent market analysis needs to be interpreted with care. However, the analysis
complements the general market analysis presented in subsequent sections as it is based on
official EU data sources.

1 Classification of householashing machines and washeéryersin Eurostat statistics

The following classifications of household washing machines and wesjers are applied in
the Prodcom database and European trade statistics. In th@/Hithde statistics, the soalled
Combined Nomenclature codes (CN8) are used.

1 Cloth washing and drying machines, of timisehold type [27511300]

1 Trade database: Household or laundype washing machines, including machines
which both wash and dry: (CN code 84501190)

Note, that these classifications do not provide further differentiation with regards to factors
such as the installation (standalone or bil}, capacity (kg of wash load), principalbroad
washing machine types (front loader, top loader, wastisrer) and data at this level is not
provided in the European statistics.

4.2.1. Prodcom statistics

The Prodcom statistics for washing machines appears to include clothes dryers and-washer
dryers in a single product code which makes differentiation by washing machines and washer
dryers problematic. Thus, the aggregate values are reported here. Furthermore, while ordinarily
the Prodcom data is intended to include information on both the quantities and values of
products imported, exported and produced within the EU27 the fields are not always complete.
In consequence, the apparent market (production, minus exports plus imports) is only partly
insightful as it includes products which are not of direct interest (household clothes dryers) and
may have incomplete entries.

1 Volume of EU production of household wagihmachines

Table 4-1 showsthe unit volume of 6Cloth washing and drying machines, of the household type
[27511300% producedin EUMember Statesand EUZ totalsin the years2017to 2023accordingo
Eurostat(2024).

TheProdcomdataindicatesthat production hasscillated somewhabver this period, with a peab
19.2 million unitsn 2021 and a trough of 16.1m units in 2043e data on production by Member State
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2910 s quite incomplete. Of those that have reported d&@alanddominates, followed by Italy and then
2911 Slovakiaalthough the EU27 total values imply tisgnificant production occurred within some part of
2912  the nonreported Member States.
2913 Table4-1: Volume (number of units) of household cloth washing and drying machines, of the
2914  household type [27511300] produced in the EU27 between 2017 and 2023
Austria 0 : 0 0 0 0 :
Belgium 0 0 0 0 0 0 0
Bulgaria 0 0 0 0 0 0 0
Croatia 0 0 0 0 0 0 0
Cyprus 0 0 0 0 0 0 0
Czechia
Denmark 0 0 0 0 0 0 0
Estonia 0 0 0 0 0 0
Finland 0 0 0 0 0 0 0
France 0 0 0
Germany
Greece
Hungary
Ireland 0 0 0 0 0 0 0
Italy 3,081,242 2,043,621 2,576,894 2,352,221 2,166,580 2,219,814 2,446,797
Latvia 0 0 0 0 0 0 0
Lithuania 0 2 5 10 8 0 0
Luxembourg 0 0 0 0 0 0 0
Malta 0 0 0 0 0 0 0
Netherlands 0 0 0 0 0 0
Poland 9,384,491 9,585,069 9,626,961 9,981,963 10,764,366 9,648,742 8,373,123
Portugal 0 0 0 0 0 0 0
Romania
Slovakia 1,957,560 2,304,786 2,078,457 1,657,938
Slovenia
Spain
Sweden 35,853 46,411
EU27 19,009,906 17,149,758 18,164,466 18,690,489 19,200,000 18,000,000 16,100,000
UK 201,725 202,101
2915 4aYé Y SI yBeingavaildble y 2 {
2916  Source: Eurostat 2024,
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2917 9 Value of EU production of househaldishing machines and washéryers

2918 Table4-2 providesan overviewof the valuecorrespondingo the numberof units producedin

2919 certain Member States and EU27 totdfsom this it is apparent thahe total productionvalue of

2920 householdvashersand dryersnthe EU27K I & 23 OAf t | 1 SR ®@SiiomisO8antda YA Yy A Y dzY
2921 LJS| | .0Hliéninege2.

2922 Table4-2: Value (in thousand Euros) of household cloth washers and dryers produced in the
2923 EU27 between 2017 and 2023

2017 2018 2019 2020 2021 2022 2023
0 : 0 0 0 0 :

Austria

Belgium 0 0 0 0 0 0 0
Bulgaria 0 0 0 0 0 0 0
Croatia 0 0 0 0 0 0 0
Czechia 0 0 0 0 0 0 0
Cyprus

Denmark 0 0 0 0 0 0 0
Estonia 0 0 0 : 0 0 0
Finland 0 0 0 0 0 0 0
France : : : : 0 0 0
Germany

Greece

Hungary

Ireland 0 0 0 0 0 0 0
Italy 710,571 405,791 537,571 493,758 435,775 441,724 560,490
Latvia 0 0 0 0 0 0 0
Lithuania 0 1 3 6 4 0 0
Luxembourg 0 0 0 0 0 0 0
Malta 0 0 0 0 0 0 0
Netherlands 0 0 0 0 0 0
Poland 1,750,499 1,828,721 1,848,927 1,884,415 2,272,614 2,304,989 2,245,305
Portugal 0 0 0 0 0 0 0
Romania
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2017 2018 2019 2020 2021 2022 2023

Slovakia
Slovenia
Spain
Sweden

EU27

& ‘reansdata not beingavailable

36,564

49,855

4,280,025 3,857,864 4,067,807 4,057,494 4,200,000 5,000,000 4,200,000

SourceEurostat 2024

4.2.2.

EU exports and imports of household washmachines

Table4-3 providesanoverviewof exportsandimportsof householdCloth washing and drying
machines, of the household type [27511306y Member Statesfor the year2023.In terms of

value Poland, Germany and Italgedhe largestexportingcountries followed by SlovakiaCzech
Republicand Sweden.Germany,Franceand lItaly are the highestimporting Member States
followed by the Netherlands, Spain and Sweddnte, the Prodcom tables for export and
import quantities by Member State are all empty so it is not possible to show these values or
the corresponding unit values.

Table4-3: Quantity and value of exports and imports of household cloth washers and dryers
in 2023

Declarant

Austria

Belgium
Bulgaria
Croatia
Cyprus
Czechia
Denmark
Estonia
Finland
France
Germany
Greece

Hungary

12,989,331
73,996,560
7,732,524
21,802,085
0
277,319,884
25,766,851
11,391,622
3,048,224
30,031,054
855,715,340
16,016,144
5,984,341
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Unitval Unit val
Quantity Value(Elic) nitvalue Quantity Value(EL0) nit value
(units) (Euro) (units) (Euro)

145,040,852
262,857,439
86,782,992
73,503,069
15,125,055
177,342,146
132,943,110
26,143,341
86,607,094
608,647,686
1,288,850,971
100,736,489
79,157,377
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Declarant

Unitvalue Unit value
QU Value(Euro) QU] Value(Euro)
(units) (Euro) (units) (Euro)

Ireland 2,400,651 75,541,054
Italy 418,963,784 515,783,427
Latvia 25,465,492 37,303,749
Lithuania 16,734,789 45,781,798
Luxembourg 3,812,588 15,483,038
Malta 19,703 8,056,350
Netherlands 140,083,955 478,120,656
Poland 2,115,002,403 305,644,084
Portugal 4,155,194 103,037,661
Romania 176,056,052 146,349,439
Slovakia 338,245,462 79,268,309
Slovenia 184,799,212 43,147,232
Spain 131,991,899 397,024,976
Sweden 269,490,589 316,074,134
EU27TOTAL 1,457,346,986 2,055,223,578

2936  SourceEurostat 2024

2937 4.2.3. Apparent consumptiomf household wasing machines

2938 The Apparent consumption of EU Member States can be calculated as follows:

2939 Apparent consumption= Production + Impoct&xports (Equation4.1)

2940 Ordinarily this would be calculated ftire EU and foeach Member State and the results reported
2941 in atable; however, as the import and export quantities are not reported in the Prodcom dataset
2942  this is not possible.

2943 42.4. EU sales and Intra/ExtaU28 trade of household
2944 washng machines

2945  Ordinarily this suksection would present a table showitige Intra and ExtraEU trade (in terms
2946  of number of units) of EMlember Statesccordingo Eurcstat, however, as mentioned above no
2947 Member State has reported such ddta household cloth washers and dryersré@tent years.
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2948 4.2.5. Census data
2949 4.2.5.1. Population, households and dwellings

2950 The Eurostat data on EU population, households and dwellings is shdabled-4 and Table
2951 4-5.

2952 Table4-4: Population and number of households in the EU27

EU population
and 1990 2010 2015 2020 2025 2030 2035 2040 2045 2050
households

EU27
population (in 418 441 444 448 449 449 448 447 444 441
millions)
EU27
households (in 152 182 191 196 200 201 201 202 201 200
millions)

2953  SourceEurostat to 2020 an&IA(2023)estimates thereafter

2954  Table4-5: EU dwellings and building statistics

EU dwellings
and 1990 2010 2015
buildings

EU27

dwellings 174 215 223 229 234 235 235 235 234 233
(M)

EU27 perm.
occup.
dwellings
(min)

EU27 perm.
occup.
dwellings
size (Mm2)

EU27avg.
perm. occup.
dwelling size
(m2)

EU27 non
residential 12.4 14.2 14.5 14.9 15.2 15.6 16.0 16.3 16.7 17.1
buildings (M)
EU27 non
res. Buildings

total size
(Mm2)

EU27 avg.
non-res
building size
(m2)

2955  SourceEurostat to 2020 anEIA(2023)estimates thereafter

147 181 187 193 196 198 198 198 197 196

12562 16627 17510 18027 18378 18519 18525 18531 18453 18375

85.2 91.9 93.6 93.6 93.6 93.6 93.6 93.6 93.6 93.6

7822 9685 10016 10264 10513 10761 11010 11258 11507 11756

629 682 689 689 689 689 689 689 689 689
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4.3. Market, stock and trends data

This section addresses the needs of the MEErP TaglVPaPket and stock data and the MEErP
Task 2.3 Market trends. It addresses both simultaneously, rather than as distinct sections,
because the data sources on market trends often address the market and stock too and it is
more accessible to report them in single tables.

4.3.1. Ecodesign Impact Accountidgta and projections

Since 2013 the European Commission has established a process to systematically monitor and
report on the impact of ecodesign, energy label and tyre labelling measures, including
potentially new forthcoming actions, with a view to improve understanding of the impacts over
time as well as forecasting and reporting capacity. This has resulted in a seEesd#fsign
Impact Accounting reports, all following a consistent methodology and of which the most recent
was issued in 2023.

The accounting method developed for these studies study (Ecodesign Impact Accounting; Part
1 ¢ status Nov. 2013) provides a practical tool to achieve those goals. The accounting covers
estimates and projections for the period 2012050, with inputs going as far back as 1990 and
earlier. Studies of all product groups subjected to Ecodesign requirements (and energy labelling
when applicable) including washing machines and dishwashers. For the period up to 2020,
inputs were derived from the available studies. The period for 2025 and beyond is an
extrapolation of the existing trend without any new measures, i.e. it is not in the scope of the
Impact Accounting study to explore the development of new policies but simply to quantify
expected impacts from the existing measures. As there have been a succession of such studies,
and the most recent was issued in 2023, they cover all the previous and existing regulations that
concern the energyelated performance of household washing machines and wadhgars.

¢KS LINP2SOGA2ya NBLRNISR dzy RSaNdzaidglSt @ L4 . dza®
which represents what was perceived to be the baseline without measures at the moment of
the decisioamaking, and an ECO scenario that is derived from the policy scenario in the studies
which come closest to the measure taken. The BAU scenario is not a static scenario; but rather
is derived from extrapolating historical trends at the time of the original preparatory study
analysis, including possible ongoing trends in energy efficiency improvement and emission
abatement. The ECO scenario is the scenario which takes into account the impact of known
ecodesign, energy label, tyre label and/or voluntary agreements. Up to-2020 it is derived

from Impact Assessment (IA) and preparatory study scenarios for the selected/ proposed
measures. Longer term scenarios are extrapolations of the trends, but do not assume that new
measures will be introduced. All prices, rates and euro amounté&@20 euros, i.e. thegre
inflation corrected.

In the case of household washing machines and wadhgars the EIA study reports a modest
decline in sales across the European market from 2020 to 2025 after which it grajledively
static sales volumes from 2025 to 20B0gure4-1). To calculate the expected change in energy
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consumption and related greenhouse gas emissions the study makes some working

assumptions.

Applying the stock model as developed by VHK with the assumption of a constgearlb
lifetime®® allows the average energy used Washing machines and washeryersin the EU
stock to be derivedFigure4-3). This calculation projects a significant differeringhe total
amount of energy used per year fthese appliancebetween the BAU (120 kWh/year for
washing machines and 855 kWh/year for wastigrers) and the ECOg8Wh/year for washing
machines and 833 kWh/ye&or washerdryers)scenario in 2050. This is mainly caused by the
improvement ofthe appliancegollowing the implementation of Regulation (EC) NA3/@010,

but includes the impacts of the subsequent adoption of Regulation (EU) 2012/2@plying
these calculations for the ECO scenario the total electricity consumption for autowesthing
machinesdn the EU is estimated to &6 TWh in 205@nd for washedryers 6 TWIiFigure4-4).

14000

12000

10000

8000

6000

Sales (1000 units)

4000

2000

2020

2025

2030 2035 2040 2045 2050

—WM Washing Machines —WD Washer-Dryers

Figure4-1: Sales of washing machines and wastyers in the EU27 from 2020 to 2050

Source: EIA (2023)

36 Note while the EIA analysis assumes a 15 year average lifétaizanish Energy Agency repddanish
data from the Elmodelbolig project show that the average product (use, not technical) lifetime of
washing machines is 9 yeahstps://ens.dk/media/3331/downloadé
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3012 Figure4-2: Stocks of washing machines and waskdnyers in the EU27 from 2020 to 2050

3013 Source: EIA (2023)
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3015 Figure4-3: Average energy consumption of washing machines and wadlrgers in the EU27
3016 stock from 2020 to 2050

3017 Source: EIA (2023)
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Figure4-4: Total electricity consumption of washing machines and wastugyers in the EU27
from 2020 to 2050

Source: EIA (2023).
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Table4-6: Summary of data regarding washing machines and wastigrers from ECODESIGN IMPACT ACCOUNTING

Washing Machines (household) 1990 2010 2020 2030

Sales
Stock
EU weight of laundryashed

_--------

Primary energy
o/w electricity
o/w fuel
Final energy
GWP emissions
Acquisition costs (incl. install)
Energy costs
Maintenance costs (incl. VAT)
Consumable resources
Total running costs
Total expenditure
Revenue Industry
Revenue Wholesale
Revenue Retall
Revenue Installation
Revenue Maintenance (excl. VAT)
W20a LYRdzaGNE 600X
Jobs Wholesale
JobsRetail/ installation / maintenance
Jobs Total
SourceEIA(2023.

h 9 a

0 (

‘000 7707
‘000 103135
Mt laundry /a 70
TWh prim/a 125
TWh elec/a 50
TWh fuel/a 0
TWh final/a 50
MTC@7a 25
oy ¢ 4.1
o0y € 9.8
o0y € 0.4
oy € 11.6
oy € 21.7
oy € 25.8
Y € 1666
Y € 123
Y € 1635
Y € 0

Y € 329
'000 jobs 29
'000 jobs 0
'000 jobs 27
'000 jobs 56

11441

158318

111
44

0

44
15
6.1
7.9
0.6
14.2
22.7
28.8
2478
182
2433

505
43
1
40
84
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36

0

36
13
7.2
6.4
0.6
11.2
18.2
254
2948
217
2894

505
52

47
99

-9

0

-9
-3
1.2
-1.5
0.0
-3.0
-4.5
-3.4
470
35
461

~N O©O 0o O O

12464

174734

101
41

0

41
10
6.6
8.2
0.7
15.2
241
30.7
2686
198
2636

557
47

43
91

27

0

27

6

7.9
54
0.7
9.9
15.9
23.9
3230
238
3171

557
57

51
109

-14
0
-14
-3
13
-2.8
0.0
-5.3
-8.1
-6.8
545
40
535

11993
180352

36

0

36

4

6.4
9.1
0.7
15.7
254
31.8
2589
191
2541

575
45

42
88

23

0

23

2

7.0
5.9
0.7
9.2
15.8
22.8
2870
211
2817

575
50

46
97

281

276
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4.3.2. Other narket and sales data

4.3.2.1. Washingmachine imports and exports

APPLIA repottthe following trends and values for the expartdimport of householdvasting
machines (presumed to also include washeyers, visualised irFigure4-5 and Figure4-6.

6.000 M€
4.500 M€
o ’//\v/__.
1500 M€+ 2023
® European Union
@® Rest of the world
Africa
Americas
Asia
Oceania
0 M€ Rest of Europe

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Source: Eurostat - International trade in goods

Figure4-5:9 @2t dziA2y 2F GKS SELRNI gl

Europe

Source: APPLIA (2024).

37

4.714 M€ 100%

3.132 M€ 66.44%
1583 M€ 33.57%

87 M€
194 M€
416 M€

65 M€
823 M€

f dzS

184%
411%
8.81%
137%
17.46%

GeYATEAZY AL

https://statreport2023.appliaeurope.eu/pillar/2/evolutionof-import-and-export-of-hnome-

appliancesn-europe
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6.000 M€

4.500 M€

- /‘\‘\/"

1500 M€ 2023 4.921 M€ 100%
@® European Union 3.057 M€ 62.13%
@ Rest of the world 1864 M€ 37.88%
Africa 14 M€ 027%
Americas 13M€  025%
Asia 1766 M€ 3589%
Qceania 1M€  0.01%
0 M€ T T T T T T T Rest of Europe 73ME€  148%
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
3034
3035 Figure4-6:9 @2t dzi A2y 2F GKS AYLERNI GFfdzS o0eYAftA2yal
3036 Europe
3037 Source: APPLIA (2024).

3038 The following trends areapturedfor the weight of exports and impor{&igure4-7 and Figure
3039 4-8).

1.400 MKg |

1050 MKg-{

o] M

350 MKg- 2023 1.012 MKg 100%
® European Union 697 MKg 68.88%

@ Rest of the world 315 MKg 31.13%

Africa 22MKg 2.09%

Americas 23MKg 227%

Asia 76 MKg  7.46%

Oceania 10 MKg 095%

0 MKg Rest of Europe 186 MKg 1838%

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

3040

3041  Figure4-7: Evolution of the export weight (M kg) of household washing machines in Europe

3042 Source: APPLIA (2024).
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1600 MKg |
1.200 MKg-{
s00 ks M
400 MKg-{ 2023 1330 MKg 100%
@® European Union 736 MKg 55.27%
@® Rest of the world 595 MKg 44.74%
Africa 4MKg 029%
Americas 1MKg 0.08%
Asia 572 MKg 42.97%
Oceania 1MKg 0.01%
3044 OMKO™™"013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Restof Europe 19MKg LAt
3045  Figure4-8: Evolution of the import weight (M kg) of household washing machines in Europe
3046 Source: APPLIA (2024).
3047 Fromthisitiscleari KI G GKS | SN 38 O §Fdz$2 NSRE LANAY HYIRO
3048 imports.
3049 The export destinations (or import origin) by value are reported to be as follows:
Top 10 EXPORT DESTINATIONS
2015 2023
#1 #1
United W United W
Kingdom Kingdom
#2 #2
Italy #4 @ Italy #4 &
Netherlands Poland &
#5 ; o #5
szg Ne(herlan;lg
5wed§r71 SP?:‘;
Pola;g @ Swed;g
Betg\:l#rg Belgu;;g @
United United
ol e
3050
3051 Figure4-9: 9 ELI2 NIi O £ dz8 6e YAff A2y a0 2F K2dz&aSK2f R 41|
3052 destination.
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3053 Source: APPLIA (2024).

Top 10 IMPORT ORIGINS

2015 2023

Poland China .
# # 1086 M€
Tirkiye Poland
#2 #2
Tirkiye
e @ " @
Germany Germany
#4 #4
Slovalga Italy #5
China Slovakia
#6 #6
Spain @ Sweden @
#7 1 € #7 1
Sweden @ Netherlands @
#8 123 Me €
Czechia @ Spain @
#9 8 € #9 1 3
Netherlands @ Romania @
#10 6 € #10 1 €

3054

3055 Figure4-10:L YLI2 NI @ f dzS 6e YAf t A2ya0 o0& 2NAIAYy 2F K2
3056 Europe

3057 Source: APPLIA (2024).
3058 4.3.2.2. Salesof washing machines and washéryers
3059 I Unit sales

3060 APPLIA repoftthat the volume (no. of units) of household washing machines traded in Europe
3061 (notjust the EU27ANas 24.3 million units in 2022 and 25.3 million units in 2023.

3062 The EIA2023 report estimates that unit sales were (and projects them to be) as fol{@asle
3063 4-7):

3064

3065
3066

38 hitps://statreport2023.appliaeurope.eu/pillar/2/unitstraded-in-europe
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Table4-7: Estimated sales of household washing machines and waglrgers in the EU27
from ECODESIGN IMPACT ACCOUNTING

SALESBAU, 00its 2020 2025 2030 2035 2040 2045 2050

Washing machines 11918 11441 11441 11441 11441 11441 11441
Washerdryers 546 549 552 555 557 560 563
Total 12464 11990 11993 11996 11999 12001 12004

Source: EI£023.

The EIA values are significantly lower than the APPLIA values. The differences appear to be larger
than what would be expected from differences in geographical scope.

[NOTE FOR STAKEHOLDFERSales arestill to be confirmedg Stakeholders arstill invited to
providepublicly citableénformation on this topid

4.3.2.3. Washing machine and washdryer stocks and penetration
rates

The EIA2023 study estimates that the EU27 stock of household washing machines and washer
dryers attained the values shown in the table below for 2020 and will increase as shown to 2050
(Table4-8).

Table 4-8: Estimated stock of household washing machines and wasthgrers in the EU27
from ECODESIGN IMPACT ACCOUNTING

ﬁr-:—igngBAU (000 2020 2025 2030 2035 2040 2045 2050

Washing machines 167857 170872 173224 172569 171616 171616 171616
Washerdryers 6877 7037 7128 7168 7204 7240 7276
Total 174734 177909 180352 179737 178820 178856 178892

Source: EI£023.

Dividing these figures by the number bbuseholds reported inTable 44 gives a total
penetration rate of all types of household washing machines in the EU27%{82020 but set
to increase to 9G%in 2030 and to return bado 89 %thereafter.

This implies that the penetration rate has saturated and stabilised.

4.3.3. Overview of energy performance, water consumption
and capacity of washing machines on the EU market

This section reports the distribution and evolution in the technical characteristics and
performance of products placed on the EU market as derived from the entries in the EPREL
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database. Note, the aggregate results are weighted by the number of models with each

performance characteristic and hence are not salesghted.

4.3.3.1.

Rated capacity

1 Washing machines

The distribution oproducts placed on the market by rated capacity is as folldable4-9).

Table4-9: Share of washing machines by rated capacity by year they were entered into the
EPREL databas@=PREL, 2024)

2020

2021

2022

2023

2024

Total

20.5%

20.5%

20.1%

13.9%

14.4%

17.9%

28.4%

27.2%

23.5%

27.6%

25.2%

26.3%

21.3%

21.5%

28.6%

25.5%

33.1%

25.7%

6.4%

9.4%

12.2%

17.0%

11.9%

11.9%

23.4%

21.4%

15.6%

16.0%

15.3%

18.3%

7.92

8.20

8.52

8.52

8.21

The average capacity afl products entered in the database in this period is 8.2kg but there has
been an increase from 7.8 kg in 2020 to 8.5 in 2023R2gure4-11).

No. of models

09 11 16 23 28 35 4 5

6

7

8

9 105 12 14 17 19 20.7

Figure4-11: Distribution of rated capacity (kgs) of all washing machines in the EPREL
database from 2020 to 202¢EPREL, 2024)

The range is from 0.9 kg (2 models) to 20.7 kg (1 model) from a total of 12138 models entered
into the database between 2020 and 20lMOTE FOR STAKEHOLDERSuUdy team have not
attempted to verify these entrids
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3105 Investigation of theAPPLIA technical model databg2624)of 6650 modelsshows the average
3106 rated capacity was 8.5kg, the smallest rated capacity was 4kg and the largestPBHdA have
3107 queried the validity of the smal# units in the EPREL database.

3108 1 Wastler-dryers

3109 The distribution of products placed on the market by rated capacity is as follows.

3110 According to EPREL d4fBable 4-10), the rated washingcapacity of washedryers on the
3111 market ranges from Rg(1 model) to 1kg(2 modelswhereas the average is 8.9 kg (this applies
3112 to when the appliance is used for a washing cycle without drythg dryer capacity is usually
3113 significantly lower, affecting the capacity of the combined cycle as is presented later in this
3114  section)

3115 Investigation of theAPPLIA technical model databg2624)of 1068modelsshows the average
3116 rated capacity wa8.0kg, the smallest rated capacity wagg and the largest7kg.

3117 Table4-10: Share of washedryers by rated washing capacity by year they were entered into
3118 the EPREL databa$EPREL, 2024)

2020 12% 43% 23%  16% 6%

2021 9% 41% 21%  25% 3%

2022 3% 32% 28% = 31% 6%

2023 6% 24% 30% 24% 15%

2024 4% 24% 19%  39% 15%

Total 7% 33% 25%  27% 8% 8.9
600
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o

o 400

=]

(=]

€ 300

e

[w]

Q

S 200

b B i
0 I | — . . —Total, 2

2 25 3 6 7 8 85 9 10 105 11 12 13 14 17

Capacity rating (kg)
3119

3120 Figure4-12: Distribution of rated washing capacity (kg) of all washéryers in the EPREL
3121 database from 2020 to 202¢ePREL, 2024; Kemna, 2011)
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3122  With regard to the drying mode the average capacity is 5.74 kg with a distribution as follows.

1000
900
800
700
600
500
400
300
200

100 101 150
0 4 2 1 msE o g

1.5 2 2.5 4 5 6 7 8 9 10
Capacity rating (kg)

No. of models

3123

3124 Figure4-13: Distribution of rated drying capacity (kg) of all washeryers in the EPREL
3125 database from 2020 to 2024

3126 Investigation of theAPPLIA technical model databd2624)of 1068models shows the average
3127 rated drying capacity was7 kg, the smallest rated capacity wagg and the largestO kg.

3128 4.3.3.2. Energy efficiency

3129 1 Washing machines

3130 The energy efficiency class distribution of washing machines placed on the EU market are as
3131 follows(Table4-11 andFigure4-14).

3132 Table4-11: Share of washing machines by energy efficiency class by year they were entered
3133 into the EPREL database

A c E F G e @
models

2020 12% 12% 17% 43 % 15% 2% 0% 1289
2021 21% 29% 11% 28% 10% 1% 0% 3527
2022 42% 27% 13% 15% 3% 0% 0% 2581
2023 71% 10% 6% 9% 3% 0% 0% 2973
2024 84% 6% 3% 4% 2% 0% 0% 1768

87



3134

3135
3136

3137
3138
3139

3140

3141
3142

3143
3144

3145

Review study and support to evaluation and impact assessment for ecodesign and EU energy
Afhousehol d

labelling fort h e

product

group

was Hirrygermac hi nes

2024
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%4%:2% 0%
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0%

15% 3% 0%

Figure4-14: Evolution in energy efficiency class of washingachines in the EPREL database
from 2020 to 2024

Investigation of theAPPLIA technical model databd2©24)of 6650 models on the market in
2023 shows that class A account 5&%of models, class B for 26, class C for 24, class D for
12 9%, class E for®and F and G both @.

1 Washerdryers

The energy efficiency class distribution of wastigrers placed on the EU market are as follows

(Table4-12 and Figure4-15).

Table4-12: Share of washedryers by energy efficiency class (washing mode) by year they
were entered into the EPREL database

No. of
models

2020

2021

2022

2023

2024

0%

0%

0%

1%

1%

0%

0%

0%

0%

0%

2%

4%

0%

0%

0%

15%

22%

59%

65%

76%

88

79%

72%

39%

32%

20%

3%

1%

2%

2%

1%

0%

0%

0%

1%

1%

557

331

393

212
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0% 20% 40% 60% 80% 100%
0%0% 1%
2024 1§ 76% 20% I
0% 0%
2023 1Fo 65% 32% I 1%
2022 0% 59% 39% iso%
0%0%
2021 ‘4% 22% 72% l/oo%
0%0%
2020 P9 15% 79% ID%

HA MB mC D ®WE mF mG
3146

3147 Figure4-15: Evolution in washerdryer energy efficiency class (washing mode) of models in
3148 the EPREL database fra2020 to 2024

3149 Investigation of the APPLIA technical model databas®&060© models on the market in 2023
3150 shows thatin the washing modelass A account forl®of models, class B fo®2xs, class C for
3151 18 %, class D fo8 %, class E fot % and F and G both . Note, this distribution is almost
3152 identical to the equivalent distribution for washing machines.

3153 The distribution of washedryers in the EPREL database by drying energy efficiency class is as
3154 follows(Table4-13).

3155 Table4-13: Share of washedryers by energy efficiency class (drying mode) in the EPREL
3156 database

A C E F G e @
models
20202024  03%  01%  15%  448% 51.1% 2.0%  02% 1723

3157

3158 Investigation of the APPLIA technical model databas&080 models on the market in 2023
3159 shows that in the drying mode classaAd class B bothccount for0 % of models, class C f&r
3160 %, class D f@8 %, class E f&7 %, classFfor 3%and Gfor 0 %.

3161 4.3.3.3. Spinning efficiency

3162 1 Washing machines

3163 The spinning efficiency class distribution of washing machines sold on the EU market is as follows
3164 (Table4-14 andFigure4-16).
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3165 Table4-14: Share of washing machines by spinning efficiency class by year they were entered
3166 into the EPREL database

A @ E F G Nk 0
models

2020 2% 76 % 21% 1% 0% 0% 0% 1289
2021 5% 76% 18% 1% 0% 0% 0% 3527
2022 8% 80% 11% 0% 1% 0% 0% 2581
2023 13% 77% 9% 1% 0% 0% 0% 2973
2024 6 % 81 % 11 % 1% 0% 0% 0% 1768
3167
0%
o | -~
%
0%
. 0 e
0% 20% 40% 60% 80% 100%
mA EMB EC D =E mF mG
3168
3169 Figure4-16: Evolution in spinning efficiency class of washing machines in the EPREL database
3170 from 2020 to 2024
3171 1 Wastler-dryers

3172 The spinning efficiency class distribution of wastisrers sold on the EU market is as follows
3173  (Table4-15).

3174 Table4-15: Share of washedryers by spinning efficiency class in the EPREL database

A c E F G e @
models

202024 12.2% 85.4% 2.0% 0.1% 0.0% 0.2% 0.1% 1723
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3175 4.3.3.4. Washing efficiency

3176 1 Washing machines

3177 Thedistribution in washing efficiency index of washing machines placed on the EU market (from
3178 12138 products in the period 2020 to 2024) are as follgigure4-17). The average value is
3179 1.26.

Sum of Count

8000 7535
7000
6000
5000
4000

3000

1983
2000
1238

1087
1000
12111111113721353326 49261I28677 1174125312141111123111111121122212
O — - —

HA582" 2335885832498 383375"2828¢88%
o = < 9 o S J @ oo o g o e e o o J 4990 - A ~ = @ g
3180 =
3181 Figure4-17: Distribution of washing efficiency index of all washing machines in the EPREL
3182 database from 2020 to 2024
3183 4.3.3.5. Rinsing effectiveness
3184 1 Washing machines

3185 The distribution in rinsing effectiveness index of washing machines placed on the market (from
3186 12138 products in the period 2020 to 2024) are as follgigure4-18). The average value is
3187 4.89.
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Sum of Count
7000 6611
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3000 2827
2000 1493
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3 5 13 13 17 6 18 73 50 65 29 12 193102147 67 59 75 4 38 10 7 4 4 1
0 — — — e
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o
3188 ¥
3189 Figure4-18: Distribution of washing machine rinsing effectiveness index of all models in the
3190 EPREL database from 2020 to 2024
3191 4.3.3.6. Noise
3192 1 Washing machines

3193 The distribution of washing machines sold on the market as a function of their noise class is as
3194 follows(Table4-16 andFigure4-19).

3195 Table4-16: Share of washing machines by noise class by year they were entered into the EPREL
3196 database

2020 12% 54% 33% 1% 1289
2021 14% 54% 31% 1% 3527
2022 29% 47% 23% 1% 2581
2023 47% 35% 17% 1% 2973
2024 41 % 42 % 17 % 1% 1768

3197
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2022 %
0% 20% 40% 60% 80% 100%

mA mB mC D
3198

3199 Figure4-19: Evolution in noise class of washing machines in the EPREL database from 2020 to
3200 2024

3201 The relationship between the energy efficiency class and the noise class of all the washing
3202 machines in the EPREL database entered between 2020 and 2024 is shown in the following
3203 Figure 4-20. In general, the better the energy efficiency class the more likely the noise
3204 performance class will also be relatively good.

Energy efficiency class

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

noiseClass =

HA BB EC D

3205

3206 Figure4-20: Distribution of energy efficiency class and noise class of washing machines in the
3207 EPREL database from 2020 to 2024

3208
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1 Wastler-dryers

The distribution of washedryers sold on the market as a function of their noise class is as
follows (Figure4-21).

0% 20% 40% 60% 80% 100%

HA mMB mC D

Figure4-21: Evolution in noise class of washelryers in the EPREL database from 2020 to
2024

4.3.3.7. Water consumption

1 Washing machines

The distribution of washing machines placed on the market as a function of their water
consumption is as follow@able4-17).

Table 4-17: Share of washing machines by water consumption range by year they were
entered into the EPREL database

A\'A

Range in water consumption (litres/cycle) Licycle

Range 1- 11- | 21- | 31- | 36- | 41- § 46- | 51- | 56- | 61- | 71-
9 10 § 20 30 35 40 45 50 55 60 70 80
0 1 1 4 45 41 6 1 1 0

% % % % % % % % % % %

-
0
2020 0% 45.0

o 0o o0 1 10 42 38 7 2 0 0
0,
2021 o o % % % % % % % % % O 449

o o o0 1 6 34 48 9 1 0 0
0,
2022 o % % % % % % % % % % C® 48T

0 0 0 1 4 25 54 12 2 0 0
0
2023 % % % % % % % % % % % 0% 466
1 0 0 1 5 24 54 12 2 1 0 o
2024 % % % % % % % % % % % 0% 465
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The overall distribution of water consumption for all washing machines in the EPREL database
from 2020 to 2024 is shown in the followifggure4-22.
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Figure4-22: Distribution of water consumption (litres/cycle) of all washing machines in the
EPREdatabase from 2020 to 2024

The average consumption of all the models placed on the market from 2020 to 2024 is 45.7
litres/cycle but there has been a slight increase over the period with the value in 2024 being 46.5
litres/cycle as compared to 45.0 litres/cycle in 2020.

Note, for a longer time series of this parameter APPLIA have published the folleiging4-23:
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Figure4-23: Average water consumption (litres/cycle) of washing machines sold in Europe

from 1997 to 2022
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Source: AppliA%®
1 Wastler-dryers

The distribution of washedryers placed on the market as a function of their watensumption
is as followgFigure4-24).
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o
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Figure4-24: Distribution of water consumption (litres/cycle) of all washetryers in the
EPREL database from 2020 to 2@®24ashé& Dry cycle)

The average value is 78.8 litres/cycle.

4.3.4. Major players and market share

1 Washing machines

On a working assumption that market share is proportional to the number of models each
supplier places on the market an analysis of the EPREL database indicates the following suppliers
comprise the top 10 servicing the EU markedble4-18):

Table 4-18: Share of washing machines placed on the EPREL database by supplier since
November 2020

BSH 1819 22.6%

BEKO 734 9.1%

39 Statistical report 2022023 APPLiANttps://statreport2023.appliaeurope.eu/
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Supplier No. of models Share of models

Candy Hoover Group 586 7.3%
Whirlpool 451 5.6%
Miele &Cie 352 4.4%
AB Electrolux 324 4.0%
Vestel Holland 288 3.6%
Amica 276 3.4%
Gorenje 261 3.2%
SMEG 178 2.2%
Other 2774 34.5%

Total placed on market since November 2020 8043

3249 1 Waster-dryers

3250 On a working assumption that market sharepi®portional to the number of models each
3251 supplier places on the market an analysis of the EPREL database indicates the following suppliers
3252 comprise the top 10 servicing the EU markedble4-19).

3253 Table4-19: Share of washedryers placed on the EPREL database by supplier since November
3254 2020

Supplier No. of models Share of models

LG Electronics 348 20.2%
CANDY HOOVER GROUP 203 11.8%
BSH Hausgerate 190 11.0%
AB Electrolux 186 10.8%
WHIRLPOOL 160 9.3%
BEKO 134 7.8%
GORENJE 72 4.2%
SAMSUNG ELECTRONICS 60 3.5%
HAIER IBERIA 40 2.3%
Vestel Holland 29 1.7%
Other 301 17.5%

Total placed on market since November 2020 1723

3255

97



3256

3257
3258
3259

3260
3261
3262
3263

3264
3265
3266
3267

3268
3269
3270
3271
3272
3273

3274
3275
3276
3277
3278
3279

3280
3281
3282

3283
3284

3285
3286
3287

Review study and support to evaluation and impact assessment for ecodesign and EU energy

labelingfort he product group

Afhousehol d

4.3.5. Channels to market and business models

The market for household washing machines and waslngers is predominantly one of

product sales to an end customer, where sales are either through physical retail outlets or

online.

While generally, manufagrers sell products to wholesalers who then sell them on to retailers
a certain proportion of the market is via direct sales from the producer to the pftbisccchannel
could account for about-3 %of all sales)For these direct saleghe producers may sell their
products via their proprietary online platforms or through proprietary showrooms.

The large majority of sales are whehe consumer purchases the product outright with a single

upfront payment; howevennany retailers also offer a leasing model where the product is pad
for in instalments.There are also some more innovative business models offered by some

suppliers in selective markets

In recent yearssome alternative business models have been established, such that some
manufacturers of large household appliances offer circular business models; an example is a
. 2a0K

NEBydGFrt aASNBAOS FNRY

60a. fdzSaz2@dSYSyis¢

includes repair and replaceme(ds part of the servicegs well as the choice @fholly new or
(cheaperyefurbished products for a monthly rental f&eClients can also opt to buy the product
they have rented after a period or to have a refurbished model.

Anotherbusiness moddk one where the washing machine or washer dryer is provided by the

supplier for no upfront cost but is then charged opex use basis (i.e. via a charge levied per

wash cycle used). Thiervice relies on the appliance being connected through a specific
platform and is most commonly used for collective residences with shared laundry facilities e.g.

for large multifamily residences, student halls of residenhkestels, retirement homes, etcgn

example of this is the WeWa&tservice offered by a subsidiary of Bosch Siemens Hausgerate.

A rarer business model is a partnership with social enterpngisrein the freestanding
appliancesre rented for a fixed number of years (el@.year$ at favourablgatesto a targeted

low-income group

While such business models are interestithgy currently account for a very small proportion
of the market as a whole, whichssll dominated by upfront purchase and/or leasing.

[NOTE FOR STAKEHOLDEE&® holders arstill invited to supplyfurther information on this

topic including sales through traditional retail channels versus online and emergent circular

business modelk

40 hitps://www.bluemovement.com/

4 https://we-wash.com/en/

98

was Hirryeermac hi nes

L G A


https://www.bluemovement.com/
https://we-wash.com/en/

3288

3289
3290
3291
3292
3293
3294
3295

3296
3297
3298
3299
3300
3301
3302
3303

3304

3305
3306
3307
3308
3309
3310

3311
3312
3313
3314
3315

3316

3317
3318
3319
3320
3321
3322
3323
3324

Review study and support to evaluation and impact assessment for ecodesign and EU energy
labellingfort he product group Ahousehol d wasHirryegrmachi nes

4.3.6. Distribution channels (retail and wholesale)

As has previously bearported to bethe case, the dominant distribution channels fetail

sales of household washing machines and household washer dryers are traditional in store sales
or online sales. Stakeholders have reported that traditional retail channels account for about
2/3 of washing machine sales (as opposed to aboutIft® online sales channels). For
washerdryers the sales split is believém be closer to 5@straditional, 50%online ¢ perhaps
because the purchaser base is more likely to be skewed towards younger, smaller households
who are more likely to procure goodsline.

Among the traditional retail channels there are: specialised electrical goods retailers, general
department store retailers having a white goods section, large retailers such as hypermarkets
with a white goods section and specialised home fitted furniture suppliers who provide fitted
kitchens, utility room fittings and the associated white goods. The fitted unit suppliers are almost
exclusively providing builh or built under units, while there is a mixture of freestanding and
built-infunder units supplied via the other channels. The proportion of baoilinder versus
freestanding unit sales varies considerably by EU national market but the former are thought to
predominate for the EU market as a whole.

4.3.7. Role of installation services

In most cases the customer purchases the appliance and arranges for it to be installeder,

it is also common for customers to install washing machines and washer dryers themselves, in
accordance with the installation instructions provided by the supp8éeaileholders report that
wheninstallation is provided by the retailer (or supplier)gtis usually chargfor and typically
costsin the range 060-75 Euros Occasionally installation can be offered for free as part of an
offer.

The installation service is primled by any of: retailer affiliated installers (who may be employed
directly by the retailer obe affiliated to them to provide the service}his can be the case for
large or small retailergyr the manufacturers directly for cases where the product is purchased
directly from the manufacturer. Again, manufacturers may employ their own installation staff
or have an affiliated network of installers, or both (often depending on the market).

4.3.8. Role of repair and maintenance (service models)

Repair services ammmonly organised through the supplier (i.e. manufacturer) or the retailer,
but may also be provided by small independents service providers of even through so called
Repair café networkdf a repair is required within the warranty period it will be the supplier
that provides it, free of chargenless some evident abuse of the product is the cause that
invalidates the warranty. Beyond the warranty periadepaircould beprovided byany of the

above mentioned entitiesSome users also opt to repair products themselves. It should be noted
that after sales service is a core business for many suppliers and may be delivered through their
own directly employed staff or throughetworks of affiliated repairers.
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4.3.9. SMEs

The picture with regard tthe extent ofSMEnNvolvanentin the production, distribution, retail
repair andend of life treatment of household washing machines and washer dg@msss the

EU is not fully clear.While manufacture isessentially organised by larger integrated
manufacturerghe exact extent of vertical iegration isuncertain Sakeholders have indicated
that vertical integration might be approximately -0 %of the value of the typical productith

the remainder being supplied byther companies of which perhaps 50 % are SMEsThus,
SMEs are thought to account for a significant proportion of the final factory gate value of
household washing machines and washer dryers.

SMEsare also involved in the retail, repair, refurbishment and recycling of these appliances;
however, there is no data available on what share of these services are supplied by SMEs.

Wholesale and distribution is mostly via larger entities or is managed in house. For the retail
sector there is still thought to be a proportion of traditional small retailers, especially in the fitted
kitchen market. In the case of repair services, much of this is offered through the after sales
services of the main product brands and hence is organised by the brands directly, but the
business models used may vary such that brands fully own their repair services or that they use
a network of affiliated repairers who may own their own business and hence be classified as
SMEs. It is a similar situation for repair services organised by retailers. There is also still a
segment of the repair market that is provided by fully independent repairers that operate
without affiliation to a given brand or brands.

[NOTE FOBTAKEHOLDERkeholders arstill invited to provide information on this topic

4.3.10. Employment

The EIA2023 report estimates that thenumber of employees working in the manufacture of
household washing machines and washeyers in the EU is as follo\Bable4-20):

Table4-20: Estimated number of jobs attributable to the manufacture of household washing
machines and washedryers in the EU27 from ECODESIGN IMPACT ACCOUNTING

Jobs Industry1000s) 29

Source: EI£023.

For the wholesale sector the numbers &i@ble4-21):
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Table4-21: Estimated of number jobs attributable to the wholesale of household washing
machines and washedryers in the EU27 from ECODESIGN IMPACT ACCOUNTING

Jobs Wholesal€1000s) 0

Source: EI£023.

For the retail sector the numbers af€able4-22):

Table 4-22: Estimated of number jobs attributable to the retail of household washing
machines and washedryers in the EU27 from ECODESIGN IMPACT ACCOUNTINABZEIA

Jobs Retai{1000s) 24 42 46 41

Source: EI£2023.

4.3.11. Recycling

Market and logistical support of recyclability and availability of amounts of recycled materials
related to the market size.

According to APPLIA dataported in 2021*> some 6.3 million tonnes of materials related to
home appliances were placed on the European markate 3.8 million tonnes of appliances
were collected annuallynd 3.7 million tonnes of materials were recovered annudlfythis

total 2.5 Mt of WEERasfrom large home appliancgéncluding washing machines and washer
dryers) and 1.2 from small home appliancA®PLiAeports that he home appliance industry
contributes to circularity by providing secondary raw materials back into many manufacturing
material flows. When appliances come to the end of their life, they are discarded, collected and
treated and the materials are recovered for a second life. Materials recovered are used not only
in producing new home appliances, but alséhia products ofother sectors and industries.

SeeSection 5.5.3 for information on the WEEEollection rates, by fraction

42 htps://www.circularappliances.eu/recyclingecoveryappliances
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4.4. Consumer expenditure base data and trends

4.4.1. Purchase prices

The EIA2023 report estimates that the unit cost of new washing machines and waghgars
in the EU27 (including VAT and installation) were (and projects them to be) as f(llakble
4-23):

Table4-23: Estimated average unit cost of household washing machines and waslhgers in

the EU27 from ECODESIGN IMPACT ACCOUNTING
UNIT
PRICE (in
euro
2020, incl 2020 2025 2030 2035 2040 2050
VAT &
S
622 599 570 542 516 510

Washing

_ 510

machines

Washer 940 940 940 940 940 940 940
dryers

Source: EI£2023.

These costs include the purchase price and the cost of installation. VATiischlded.

4.4.2. Retailercosts

Theestimatedproportion of product revenues that is attributable to manufacturing, wholesale
and retail isindicated inTable 4-24, Table 4-25 and Table 4-26 below. Estimated retailer
revenues are between 98.% and 98.5% of the corresponding industry revenueshe vast
majority of these revenues will be to cover operating costs with a much snpadiit margin

4.4.3. Manufacturing costs

The EIA2023 report estimates that industry revenue from the sale of household washing
machines and washetryers in the EU27 is as follo{sable4-24):
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3390 Table4-24: Estimated industry revenue from the sale of household washing machines and
3391 washerdryers in the EU27 from ECODESIGN IMPACT ACCOUNTINEBZBIA

REVENUE

INDUSTR

ECO 2020 2025 2030 2035 2040 2045 2050
(m euros

2020)

Washing 5, 2794 2658 2529 2407 2377 2377
Machines

= 210 211 213 214 215 216
Dryers

3392  Source: EIf023.

3393 A priori, these revenues would encompass the cost to produce, market and sell the products (at
3394 the factory gate) plus taxeduties and profit margins.

3395 Wholesaler revenues are estimated in the same study to be as fo{loaise4-25).

3396 Table4-25: Estimated wholesaler revenue from the sale of household washing machines and
3397 washerdryers in the EU27 from ECODESIGN IMPACT ACCOUNTING

REVENUE
2020 2025 2030 2035 2040 2045 2050

WM
Washing 182 175 175 175 175 175 175
Machines

WD
Washer 15 15 16 16 16 16 16
Dryers

3398  Source: EI£023.
3399 Thus, wholesale revenues are projected to be%d& industry revenue.

3400 Wholesaler revenues are estimated in the same study to be as fo{ltaide4-26).

3401 Table4-26. Estimatedretailer revenue from the sale of household washing machines and
3402 washerdryers in the EU27 from ECODESIGN IMPACT ACCOUNTING

REVENUE

RETAIL 2025 2030 2035 2040
(m euros

2020)

WM
Washing 2965 2742 2609 2483 2362 2333 2333
Machines

WD
Washer 206 207 208 209 210 211 212
Dryers

3403  Source: EI£023.
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Thus retailer revenues are projected to deetween 98.1 and 98 %of industry revenue.

[NOTE FOSTAKEHOLDERSkeholders arstill invited to provide information on this topic

444, Refurbishment costs

Householdvashing machines and washer dryeembe refurbished byemanufacturing of the
product, such thatmultiple use cyclesan occur.Stakeholders have indicated that the typical

O02a0Ga8 F2NJ 8dzOK NBTAzZNDAAKYSY

A a

Ay

GKS NI¥y3Ss

As an example of such a refurbishment\wsee, Miele has been running a washing machine
refurbishment pilot scheme in the Netherlands whidels refurbished Miele washing
machineé®. These are inspected, repaired, and cleaned, and then offered for sale with the
"refurbished" label. The machines undergo similar testing to new appliances before being sold
at a reduced pricdt is reported that lalf of the machines selected for the refurbishment project
can be repaired and are fully functional agdimthe case of ashing machines that cannot be
repaired the highquality electronics are removed and refurbishégfore beingsold to
consumers, who then reinstall them themselvédisis reported that @er 90 percent of the
electronics recovered in this waye suitable foreuse andshouldcontinue to serve for many

years to come.

4.4.5. Maintenance and repair costs

The EIA2023 study assumes the following maintenance revenues are incurred each year for
household washing machines and washeyers in the EU2{Table4-27).

Table4-27. Estimated maintenance revenues for household washing machines and washer

dryers in the EU27 from ECODESIGN IMPACT ACCOUNTING

REVENUE
MAINTEN

ANCE EC{ 2020
(m euros
2020)

Washing

Machines 20 R
Washer 22 22
Dryers

Total 557 567

Source: EI£023.

552

23

575

550

23

573

547

23

570

547

23

570

547

23

570

43 https://www.umweltdialog.de/de/WIRTSCHAFT/circumronomy/2023/Mielegibt-Waschmaschinen

ein-zweitesLeben.php
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Supply / drain hose

Suds pump (pump
motor)

Pump casing
Spring
Shockabsorbers
Ball bearings
Seals

Suds container

Radio interference
suppression

Pressure controller /
sensor

Heating element
Thermostat

Control electronics
(circuit board)

Input/output
electronics (keys
display)

Tachometer generator

Door lock (electronics)

ca.

ca.

ca.

ca.

ca.

ca.

ca.

ca.

ca.

ca.

ca.

ca.

ca.

ca.

ca.

ca.

103;
125,

125;
103,
146;
233,
125,
233,

103;

103,

103;
103,

125;

125;

125;
125;

€

G2 pn e€o

Parts (Euro)

ca. 60;/ 23,-
ca. 535

ca. 16;
ca. 9;
ca. 305
ca. 29;
ca. 205
ca. 40, plus 170,

ca. 17,

ca. 33;

ca. 33;
ca. 27

ca. 158,

ca. 147,

ca. 23;
ca. 45
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With regard to the distribution of repair costise 2017 preparatory study reported that

Regarding repairs, in September 2014, Portuguese consonganization DECO Proteste
published a study on washing machine repair services. In the context of the study, DECO
contacted 29 different repair shops/services for a small repair of a specific washing machine.
DECO also investigated the price of replacement parts for washing machines and more
specifically for parts that could be replaced by the consumer himself. For these parts, the costs
@ NBE FNRY dzyRSNJ H
in terms of their environmental impact: Establishing an information base and developing
strategies against "obsolescence" (Prakash et al. 2016), manufacturers have been asked about
the repair costs for different components of washing machines. The range of costs for spare parts
is between around 10 Euros up to 262 Euros. However, it has to be noted that for nearly all repairs
additional costs for the personnel apply depending on the time needed for the repair which adds
another 100 to 200 Eurn@eeTable4-28).

GKS NB&SIF NI

Table4-28: Repair costs excl. VAT of washing machine components based on manufacturer

Washing Machine Personnel Costs
Component (Euro)

Duration of the
Repair

ca. 30 Min.

ca. 45 Min.

ca. 45 Min.
ca. 30 Min.
ca. 60 Min
ca. 120 Min
ca. 45 Min
ca. 120 Min

ca. 30 Min

ca. 30 Min

ca. 30 Min
ca. 30 Min

ca. 45 Min

ca. 45 Min

ca. 45 Min
ca. 45 Min
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Washing Machine Personnel Costs
Component (Euro)

Temperature sensor ca. 103;
Motor (carbon) ca. 125;
Aqua Stopp System ca. 125;

Source:Prakash et al. 2016

Costs for Spare

Parts (Euro)

Duration of the
Repair

ca. 47, ca. 30 Min
ca. 46; ca. 30 Min
ca. 262, ca. 30 Min
ca. 11; ca. 30 Min

[NOTE FOR STAKEHOLDERI®holders arstill invited to provide information on this topic

4.4.5.1. Repairability

In terms of repairability, the availability of spare parts as well as access to information and a

repair friendly design are crucial.

Several requirements concerning the repair of washing appliances are set out in Right to Repair

Directive (EU) 2024/179@irective (EU) 2024/1799 of the European Parliament and of the
Council of 13 June 2024 on common rules promoting the repair of goods and amending

Regulation (EU) 2017/2394 and Directives (EU) 2019/771 and (EU) 2020/1828 (Text with EEA

relevance), 2024/13.06.2024According to Article 6, manufacturers are e.g., obliged to provide
information I 6 2 dzi GKSANJ NBLI ANJ aSNWAOSa

YFYYSNR® CdzNIIKSNX¥2NBX

ydzYo SN 2 F

was Hirryeermac hi nes
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hindering the repair of appliances, e.g., tiyamging prices that are deemednreasonable for
spare parts obyrefusing to repair appliances that have already been repaired by other repairers

or by other persons.

Theavailability of spare parts regulated in Annex Il of Regulation (EU) 2019/Z@28nmission
Regulation (EU) 2019/2023 of 1 October 2019 laying down ecodesign requirements for
household washing machines and household wasigers pursuant to Directive 2009/125/EC

of the European Parliament and of the Council, amending Commission Regulation (EC) No
1275/2008 and repealing Commission Regulation (EU) No 1015/2010 (Text with EEA relevance.),

2019) It includes a list of spare parts that need to be made available to different groups (e.g.,
professional repairers and/or enaisers) and for some parts also states for how long this shall
be the cas&. There are also provisions on the delivery of spare parts, the accessibility of repair

4 Manufacturers, importers or authorised representatives shall make availalpeofessional repairers
at least the following spare parts, for a minimum period of 10 years after placing the last unit of the
model on the marketmotor and motor brushes; transmission between motor and drum; pumps;
shock absorbers and springs; washing drum, drum spider and related ball bearings (separately or
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information and the possibility to replace spare parts with commonly available tools and without
permanent damage to the appliancBracquené et al(2021) mention the marking of every
single spare part with reference numbers as helpful for the identification of necessary parts by
experts working in a refurbishment centre (apparently this is done at least by one brand).

According to data on all household appliances collected by APPLIA from 17 members, 33,250,000
spare parts were shipped in 2024 (on average, 2,000,000 per member). This is a slight decrease
from 2018, when 36,750,000 spare parts were shipped (however, the percentage of repair
requests resulting in a repair increased from 2018 to 2023 frorfo®d 95 %). On average, 82

% of spare parts for household appliances are shipped to professional repairers, @bdol8
consumers directly. A total of 1,500,000 spare parts for washing machines was shipped for repair
in 2023. On average, APPLIA members ship spare parts within one week. Members keep spare
parts for an average of 11 years.

The total number of types of Stock Keeping Units (SKUs) handled or stored as inventory was
reported by APPLIA members at 1,520,000 units, compared to 1,395,000 units in 2018, with each
member stocking on average 95,000 different types of units. Number of SKU handled or stored
by the 12 members has increased by48ompared to 2018 and almost doubled compared to
2016. Whereas the total number of SKU handled or stored has decreasedbyddpared to

2018.

Further factors concerning repairs are the cost and durattvakash et a{2020)therefore also
considereconomic obsolescencdhey find that repairs and spare parts are often expensive,
while the price of new machines has continued to fall in the past. Therefore, repairs are often
not economically worthwhile compared to a new purchase which leads to premature disposal
(Prakash et al., 2020)

l'tt[A! RFEOGF 2y NBLIANEBR 2F mMT YSYOSNAR Ay (KS
repairs is as follows: cost of spare parts 85 labour cost (6%06), and transport (126). They
state that the figures may not add to 100as average values are used.

Discussion

1 What are your experiences if any ¢ with the French Repairability Index?

1 In your opinion, what aspects or repair characteristics do the top %@roducts in
the index have over other products?

1 What is the impact of a high repairability score on product costs? Does it lead to
product costs?

bundled); heaters and heating elements, including heat pumps (separately or bundled); piping and
related equipment including all hoses, valves, filters and aquastops (separately or bundled); printed
circuit boards; electronic displays; pressure switchdgrimostats and sensors; software and
firmware including reset software. They shakike available tprofessional repairers and endsers

at least the following spare parts: door, door hinge and seals, other seals, door locking assembly and
plastic peripherals such as detergent dispensers, for a minimum period of 10 years after placing the
last unit of the model on the market.

107

ol



3490

3491
3492

3493

3494
3495
3496
3497
3498
3499
3500
3501
3502
3503
3504
3505
3506
3507
3508

3509

3510
3511
3512
3513

3514

3515
3516

Review study and support to evaluation and impact assessment for ecodesign and EU energy
labellingfort he product group Ahousehol d wasHirryegrmachi nes

1 Please comment on the spare parts as listed in Regulation 2019/2628n
ecodesign for household washing machines and wastgrers in terms of:

- Total time to carryout a typical repair activity (hours)
- Average cost of spare parts for repair (EUR)

1 Inyour view, is this list of spare parts as provided by the regulation adequate? W
further components should be added and why?

1 Ingeneral, what is the Average rate of labour for repair (EUR/hour)

Responses received to the discussion commargsndicated below.

With regard to the topi&Vhat are your experiencesf anyc with the French Repairability Index?
APPLIA have written:

GThe French Repairability Index (FRI) presents several challenges:

9 Data Reliability: Some aspects of the FRI, such as spare part availability and information
availability, require periodic checks. This introduces an element of uncertainty as the
accuracy of the information may vary over time.

9 Price Volatility: The FRI includes prices for appliances and spare parts. However, these
prices can fluctuate significantly, making them an unreliable indicator of-tienmg
repairability. Moreover, price variations across different countries can complicate the
implementation of an EAWide regulation.

9 Lack of Standardization: The absence of a standardized approach at the EU level creates
inconsistencies. The French government has acknowledged this by developing a
guidance document that highlights areas of ambiguity within the index. Therefore,
establishing a harmonized standard is crucial.

1 EPREL Data Upload: Concerns exist regarding the practical implications of uploading FRI
related data to the European Product Registry for Energy Labeling (EPREL) if the French
AYRSE 6SNB (2 068 AYLXSYSYyidSR 4 GKS 9! tS@S
scoring§

With regard to the topics

9 In your opinion, what aspects or repair characteristics do the topedoducts in the
index have over other produc®s

9 What is the impact of a high repairability score on product costs?

91 Does itlead to high product costs?

APPLIA have written:

OAs any requirement it comes with additional testing, additional documentation to be provided
by manufacturers and therefore, a higher overall cost which will fall on consumers.

4% See Annex |l (8):https://eur-lex.europa.eu/legatontent/EN/TXT/?uri=CELEX%3A02019R2023
20210501#anx_|
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3517 [NOTE FOR STAKEHOLIPHRSe notesubmission ofurther comments on this topiand the
3518 others cited in the discussion box above are welcgme.

3519 4.4.6. Costs for consumables, e.qg. eledtyicheat, water,
3520 detergents

3521 Energy rates for privateouseholds, industry and tertiary sectors

3522 The EIA2023 study reports the following Edverage energy rates and estimated future trends
3523 from various sourcesNote, the residential rates include VAT of%2@vhile the rates applied in
3524 the other sectorexclude VAT and other recoverable taxes and lefliable4-29, Table4-30,
3525 Table4-31, Table4-32, Table4-33 & Table4-34).

3526 Table 4-29: EU average electricity rates (inflation corrected, 2020 euros) used in the EIA
3527 traditional analysis

9t SOUNROAGE wl| 2020 2025 2030 2035 2040 2045 2050

Residential sector 0.213 0.240 0.241 0.242 0.243 0.244 0.246

Industry sector 0.125 0.176 0.177 0.178 0.178 0.179 0.180
Tertiary/Services & Other sectc 0.178 0.214 0.215 0.216 0.217 0.218 0.219
3528  Source: EI£023.

3529 Table4-30: EU average electricity rates (inflation corrected, 2020 euros) used in the PRIMES
3530 2020 Reference scenario (v6)

9f SOGNROAGE wl | 2020 2025 2030 2035 2040 2045 2050

Residential sector 0.204 0.221 0.219 0.220 0.221 0.224

Industrysector 0.097 0.101 0.106 0.106 0.107 0.107 0.108
Tertiary/Services & Other sectc 0.188 0.195 0.203 0.202 0.201 0.201 0.204
3531  Source: EIf023.

3532 Table4-31: EU average electricity rates (inflatiocorrected, 2020 euros) used in the PRIMES
3533 2020 Mix scenario

9f SOGNROAGE wl] 2020 2025 2030 2035 2050

Residential sector 0.204 0.216 0.223 0.229 0.238 0.242 0.238

Industry sector 0.097 0.100 0.100 0.100 0.106 0.111 0.113
Tertiary/Services & Other sectc 0.188 0.197 0.202 0.205 0.212 0.218 0.216

3534  Source: EI&023.
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3535 Table4-32: EU average electricity rates (inflation corrected, 2020 euros) used in the 2022
3536 RePowerEU 3a_v2 scenario, linear

9f SOGNROAGE wl ] 2020 2025 2030 2035 2040 2045 2050

Residential sector 0.203 0.265 0.256 0.237 0.238 0.237 0.233

Industry sector 0.096 0.105 0.102 0.100 0.105 0.109 0.111

Tertiary/Services & Other sectc 0.187 0.234 0.227 0.210 0.211 0.212 0.210

Agriculture / other sector 0.147 0.153 0.160 0.158 0.159 0.158 0.160
3537  Source: EIf023.

3538 Table 4-33: EU average electricity rates (inflation corrected, 2020 euros) used in 2022
3539 RePowerEU 3a_wnhancedscenario

9f SOGNROAGE wl | 2020 2025 2030 2035 2040 2045 2050

Residential sector 0.203 0.265 0.256 0.237 0.238 0.237 0.233

Industrysector 0.096 0.105 0.102 0.100 0.105 0.109 0.111

Tertiary/Services & Other sectc 0.187 0.234 0.227 0.210 0.211 0.212 0.210

Agriculture / other sector 0.147 0.153 0.160 0.158 0.159 0.158 0.160
3540  Source: EIf023.

3541 Table4-34: EU average electricity rates (inflation corrected, 2020 euros) used in th )23
3542  report.

9f SOGNROAGE wl | 2020 2025 2030 2035 2040 2045 2050

Residential sector 0.203 0.265 0.256 0.237 0.238 0.237 0.233

Industry sector 0.096 0.105 0.102 0.100 0.105 0.109 0.111
Tertiary/Services & Other sectc 0.187 0.234 0.227 0.210 0.211 0.212 0.210

Agriculture / other sector 0.147 0.153 0.160 0.158 0.159 0.158 0.160

3543 Waterand detergent costs

3544 The EIA2023 study reports the following EU average water rates and detergent costs and
3545 estimated future trendgTable4-35).

3546
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3547 Table4-35: EU average water rates and detergent costs (inflation corrected, 2020 euros) used
3548 in the EIA(2023 report.

Non9 Yy SNE& wl (iSa ¢ 2020 2025 2030 2035 2040 2045 2050

gl GSNJ 3 aSgl3Ss NB 437 4.23 4.45 4.67 4.91 5.16 5.42
RSGSNBSY(d ¢4 aKAay3 0.158 0.151 0.151 0.151 0.151 0.151 0.151

3549  Source: EIf023.

3550 The same study estimates the following annual operating costddfmrgent and
3551 water by washing machines in the EXdble4-36).

3552 Table4-36: EU total washing machine and washdryer annual water and detergent costs
3553 (inflation corrected, 2020 euros) used in the 2023 report.

CONSUMABLE
RESOURCES
ngsss'”C"VAT I 20 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050

WM Household Washing Machine (watenddressed in legislation; detergent costs are added to complete 1

economics)

2a RSUSNESY! .

0.17/cycle) oye 46 45 45 4.5 45 45 45
25 RSGSNBSy!(

0.17/cycle) 6ye 02 02 02 02 02 02 02

WM Water stock average ltr/cy

36 32 30 30 30 30 30
Itr./cycle c

WM Cycles/yr per unit ~ cyc/a 174 174 174 174 174 174 174

WD Cycles/yr/unit, wash

cycla 81 81 81 81 81 81 81
only
LD Gyl cycla 139 139 139 139 139 139 139
wash+dry

WM Water stock average
m3/a perunit

WM Water stock totalM M

m3/a 6 6 5 5 5 5 5

1051 956 912 909 904 904 904

m3/a m3/a

WM Water costs 0ye 46 4.0 4.1 4.2 4.4 4.7 4.9
WD Water stock average ltr/cy 73 51 47 46 46 46 16
Itr./cycle c

DD BEE SEEREEEERY er | 11 10 10 10 10 10
m3/a per unit

WD Water stock total M M 110 79 73 73 74 74 74
m3/a m3/a

WD Water costs o0ye 05 0.3 0.3 0.3 04 0.4 04
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CONSUMABLE
RESOURCES

WM-WD water 1161 1035
consumption m3/a
WM-WD detergent & oye 10 9 9 9 10 10 10

water costs

Source: EIf023.

A.l.S.Hhas classifiedetergents on the market asllows:

1 Powder detergentsaggregatingtandard and concentrated powder detergents

91 Detergent tablets, including detergents sold in tablet format for machine washing.
These could either be compresspadwder or liquid form

9 Liquid detergents, aggregating standard and concentrated liquid detergents

In addition, laundry additiveimclude:

9 Fabric softners, includin@ll products that are added to the final rinse or tumble dryer
to condition freshen and soften fabrics, reduce static, wrinkling and drying time, and
make ironing easier

1 Laundry aidsaggregating spot & stain removers, other laundry boosters, celafe
laundry bleach, curtain care, starch/ironing aids, water softeners, fabric #rshsand
home dry cleaning products.

For 2023 AISE repétthati KS 9 dzNB LISty f | dzy RNE O NBbrokénNJ S
down as follows:

9 Liquid detergents EpdPc oY
1 Powder detergents € H®d0 0OV
1 Detergentunitdoses e H ®T 0 VY
1 Fabric conditioners € o ®m 0V
1 Laundry aids/other € o ®n o0V
1 Total €17.1bn

Thus, laundry detergents accounted @i0dc oy I Yy R 2 (i K SiNshdulRbe haiedl @ S a
that this covers all European markets and not just the EU27.

4.4.7. Endof-life costs

Under the WEEE the costs of collection, treatment, recovery and environmentally sound disposal

of WEEE from private households is the producers responsildlitgh treatment requires the

46 https://aise.eu/app/uploads/A.l.S.En-Factsand-Figures2024-min.pdf
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3580 products to be collected and recycled via so called Producer Responsibility Organissliivas
3581  with EU standards.

3582 The cost of recycling via the Producer Responsibility Organisations, operated under the auspices
3583 of the WEEE, anenderstood to vary significantly by Member State and jurisdiction. This is due
3584 to variation inlocaly specifiedrequirementsthat canadd costs above the minimumecessary

3585 to recycle a product.nl some casegq is alsoaffected bylocal sulsidies that may lower costs.

3586 Stakeholders reportthafi KS O2 ada @I NE 3perdivdu& hyusehald whsHily € ™
3587 machine or washer dryer) recycled under the schameording to the jurisdictiorin some cases

3588 thesecosts arevisibly displayed andharged during the retail of the produeia ahypothecated

3589 fee, and hence are fully cost neutral to the suppliers (arg born bythe procurers) In other

3590 casestis not permitted tovisibly charge such a fee and the produseeds to amortise the cost

3591  within the price of new products they offer for sale.

3592 4.4.8. Other economic parameters

3593 The Methodology for the Ecodesign of Energy related Prod&sina, 20113uggests to use

3594 EU average values for all preparatory studies, partly adjusted with an overall escalation rate (e.qg.
3595 for energy prices) which results in the monetary outcomes of all studies being comparable. The
3596 EUZ27 average data provided in this study are the following for electricity, gas, water, interest,
3597 inflation and discount rate€T able4-37).

3598 Table4-37: EU27 average data.

Parameter Value

Interest rate 7.7%
Inflation rate 2.1%
Discount rate (EU default) 4.0%
VAT 20.0%

3599 However for the purposes of this studheseare updated as follows:

3600 1 For future inflation forecasting, an inflation value o¥&vill be appliedas his is in line
3601 with the mediumterm target inflation rate set by the European Central Bank.
3602 1 A 3% discount rate is the latest recommendation by the European Commission.
3603 91 As the discount rate ithe interestrate minus inflation, a Bsinterest ratewill be used.
3604 4.5. Acquisition costs

3605 The EIA2023 report estimates that the cost of acquisition of washing machines and washer
3606 dryers in the EU27 (including VAT and installation) were (and projects them to be) as follows
3607 (Table4-38):

113



Review study and support to evaluation and impact assessment for ecodesign and EU energy
labellingfort he product group Ahousehol d wasHirryegrmachi nes

3608 Table4-38: Estimated acquisition cost of household washing machines and wasirgers in
3609 the EU27 from ECODESIGN IMPACT ACCOUNTING.

ECO Acquisition (in bn euros 2020, incl VAT & 202 | 202 | 203 | 203 | 204 | 204 | 205
installaion) 0] 5 0] 5 (0] 5 (0]
7.4 6.9 6.5 6.2 5.9 5.8 5.8

Washing machines

Washerdryers 05 05 05 05 05 05 05
Total 79 74 70 67 64 64 64

3610  SourceEIA(2023.

3611 4.06. Recommendations

3612 The MEErP Task 2.5 concerns the development of recommendations. Specifically in an iterative

3613 process, the market data collected in Task 2 will be used to refine the scope (Task 1) and build a

3614 basis for developing Base Cases in Task 5 depending on the market relevance of subcategories
3615 and to model the impacts to EU totals in Tasks 5

3616  With regard to costs the 2017 preparatory study provided the following overgiable4-39):

3617 Table4-39: Summary of information on life cycle costs for washing machines and washer
3618 dryersreported in the 2017 preparatory study

Cost category Washing machines Washerdryers

Consumer purchase prices of tr 220- 380 EUR (but they can ofte 400- 630 EUR (but they can ofte
YI OKAYS 6¢ekLINRR costalso about 1000 EUR) cost also about 1000 EUR)

Factory prices (production costs)

6¢ Kk LINE RdzO i 0 Not available Not available

Consumer purchase price for
RSGSNBSyi{a 6ek{ About0,50EUR percycle
type ofdetergent)

LyadlttlridAazy O2 FromO0EUR toabout50EUR

Type, average number of
maintenance actions and related
costs (e.g. deep cleaning) along
KS LINRPRdz2OG f KF
please specify the considered
lifetime)

From 0 EUR to about 2 times per lifetime at a cost of 150 Euro/a time

Type, average number of repairs

and related costs along the

LINE RdzO0G € AFSg GA !'02dzi v GAYS& LISN) EukoAiBed A YS 4 |
please specify the considered

lifetime)
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In accordance with WEEE directive provisions, producers fulfill
EAaLIRE&lE Opadao responsibility for financing the costs of collection, treatment, recovery :
environmentally sound disposal of domestic WEEE deposited at colle

Itis assumed that under WEEthe  gacilities. To some extent these ¢ssre passed over to consumers in tl
financing costs of collection, final purchase price.

treatment, recovery and ! L . ) . .
environmentally sound disposal of WEEE financing is part of selling price with relevant differences acros

WEEE from private householders In UK fee is not visible; in Italy fee is visible to trade partners but
LINE RdzOSND& NX &Ll consumers; in France fee is visible also to final consumers.

Normally, this cost is passed over Costs vary from country to country; logistic costs are main sol
to the consumer in the final variability.

purchase price. Manufacturers leverage economies scale ensure collection treatm
optimized.

Note: 1. It assumed VAT included
2. It assumed all given reference2015

In remarking on these valuesmd comparing them to current costs it should be noted than A Y

HAMT A& G2NIK emM®OPHT D AY HnawpX OGKdzaz Fff 23G§KSNJ
Ydzf GALX ASR 0& mMOHT ¢ G Bimikdlyytie EIA tafiéepoited iin 8eveiaR R @ Qa L
tables within this chapter are in 20Zurosand would need to be multiplied b.228 to bring

them into 2025 valuesThey also included installation cosidnting this it can be saidbased on

stakeholder commentghat the price of products seems to have risen above general inflation

(and is likely to be between the EIA estimates and those reported in 2f#é7taking account

of inflation) although this can be partly explained by the average product having a larger rated
capacity and more advanced features (e.g. more advanced electroniogared with 2017. On

the other handthe cost of detergents is likely to be less than reportegte and more in line

with the EIA estimateé A ® S5per eycledtad20 Euros)e ri8per cycle in 2025)Noting this,

the ElAdetergentestimatesonly concern detergentand henceare underestimates ahe costs

of all laundryadditivesas they do not include additives such as fabric softeners, stain removers

etc. Other information from A.l.S.Emplies these arabout 61% of the detergent costs on

average.

With regard to electricity and water costsis noted that the Ecodesign Impact Accounting
report for 2024 is using the same electricity rate forecasts as showiralite 4-34 so it is
recommended that these be usedtime Task 4+ analyde
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3637 O. a9 96k aq! &S NA

3638 Please noteg some parts of thisection are still not finalised, where some sections remain to
3639 be added, some to be completed subject to the provision of additional informafi@pics
3640 where stakeholders are invited to supply information are indicated in text in square brackets
3641 ([INOTE FOR STAKEHOLDER&Nndhighlighted in yellow for easyisualisation Stakeholders
3642 are welcome to comment on the other text (especially on values presented therein) and to
3643 provide additional input they believe would be germane to this section.

3644 Task f the MEErP deals with:

3645 1 Task 3.1 and Task 3.2 of the MEErP deal with system aspects of the use phase of ErP with
3646 direct or indirect energy consumption effect. In addition, the consumption of water and
3647 detergents as well as the occurrence of microplastics in the wastewater stream from
3648 washing machines play a role in this type of appliance.

3649 T ¢F-al o®o 9YRM2FN[AFS O0SKLIE FA 2 dzNIT

3650 I Task 3.4 Local infrastructure;

3651 1 Task 3.5 Recommendations on refined scope, barriers, and opportunities.

3652 MEErP Task 3 focuses its analysis on the question if and why there are significant differences
3653 0SG6SSY |y GARSIf¢ O2yadzYLliAzy ol a FtNBIFIRe adtl
3654 the consumption in practice during the use phase:

3655 9 Utilisation: Compared to the rated capacity, the machines may not be fully utilised which
3656 leads to higher consumption per kg of laundry (even if this effect can be partly mitigated
3657 by modern measurement and control technology);

3658 1 Use of other than standard (respectively écprogrammes: The consumption data is
3659 thought to generally reflect the consumption of the most frequently used programme
3660 for washing machines and washdnyers. In the past review, a new type of programme
3661 (combined 4660° laundry) has been introduced and the current review study shall
3662 analyse its application by consumers. However, the machines are also used in a variety
3663 of other programmes;

3664 1 Incorrect operation: suboptimal user behaviour (e.g. incorrect dosing of detergent and
3665 washing aids) can lead to increased consumption.

3666 1 In addition, systemic influences (interaction of washing and drying appliances) may be
3667 neglected so that the residual moisture of the laundry from the washing process is not
3668 optimal for the subsequent drying process, depending on the type of laundry, leading to
3669 increased energy consumption.

3670 1 Washing machines or washer dryers can be used during peak power periods with
3671 relatively adverse effects on the ability of networks to meet demand with low carbon
3672 power sources and supply energy cheaply; thus the provision and use of demand
3673 response capabilities is relevant to mitigate this. Whereas this aspect is of more
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importance for professional appliances, the uptake of smart appliances / grid flexibility
by consumers will also be analysed.

In addition to consumer behaviour related to the consumption of energy, water and detergents,
the current review in the context of the ESPR will especially focus on behavioural aspects related
to maintenance, repair, endf-life behaviour, as well as purchase decisions related to more
durable, reparable or refurbished products. Also, some manufacturers of large household
appliances meanwhile offer circular business models; an example is a rental service from Bosch

6. tdSaz208Y8yiié I @OIAtlotS Ay GKS bSGKSNII YR

replacement as well as the choice of refurbished products for a monthly rental fee.

To facilitate the potential modelling of impacts on the repair sector in the 1A support study, Task
3 will also seek for information regarding the average number of hours per year to maintain

a

FYRKk2NJI NBLI ANJ GKS FLILX AlFlyOSad CAylffter GKS O2yl

in view of the information to be provided by the digital product passport.

Under MEErP Task 3, information will be collected through the survey, interviews, literature
review in combination with stakeholder consultation (call for data and information at the initial
atr1SK2ft RSN YSSGAy3asx GFNBSGSR adl1SK2ft RSNJ
associations, repair providers, etc.).

5.1. Objectives oMEErP Task 3

The objective of MEErP Task 3 is the identification, retrieval, and analysis of data on user (=
consumers) behaviour and associated environmental impacts during the use phase of household
washing machines and washeéryers in scope. Relevant user parameters are an important input
for the assessment of the environmental impact of a product during its use anefdifd

phase.

In the 2017 preparatory study, the environmental impacts of the energy and water (and
detergents) consumption in the use phase were in focus for both household washing machines
and washerdryers, and it can be assumed that these parameters are still of importance,
K26SOSNE oAU0K RSONBFraAy3a 20SNItf AYLINROSYSyl
principle.

User behaviour can be influenced by product design and information. Design options to facilitate
environmentally friendly user behaviour have been included in the former review studies of
2017 and in this Task, it shall be explored if and how these options are applied in daily life by
consumers. Examples are:

1 The optimal matching of programmes to loads (especially as a function of the type of
textiles, the purpose of the wash cycle (normal cleaning, cleaning of highly stained
fabrics, sanitation etc.) and consumer choices and understanding of the implications of
these choices and the information that informs them. Proper loading of the device and
the performance of the cycle when underloading occurs. Design options of the previous
studies related to this issue are, for example, (weight) sensors adapting the consumption
to the actual load capacity and / or soiling; introduction of B@40-60 programme to
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allow consumers to wash textile items labelled for these temperature profiles in a
combined instead of separate wash cycles.

91 Drying cycle impacts on the ease of drying, energy used in drying, abrasion of clothing,
risks of maild formation and release of micplastics. A related design option would be
the increase of the maximum spin speed from 1400 to 1600 rpm.

1 Matching of detergent types to loads and cycle function. A related design option is the
automatic dosage function.

How the above choices may affect the release of microplastics and detergents into the waste
stream and the wear and tear on fabrics.

5.2. Typical capacity and use intensityvadshing
machines and washairyers

5.2.1. Capacity

The average capacity of products sold on the EU market is addresSection 4.3.3.1.

5.2.2. Use intensity

Use intensity considers the frequency of use and the loading ddippéances. Data is reported
by product type in the following order:

1 Newerinformation pertaining to the period since the previous (2017) Ecodesign review
study
1 Olderinformationreported in the 2017 Ecodesign review study.

This is to enable trends amps to be identified.

[NOTE FORBTAKEHOLDERS: focus in this report has been to compile the most current
informationi.e. that which is more recent than was presented in the previous 2017 preparatory
study (Boyano Larriba et al., 201 Accordinglystakeholders are invited to supply any relevant
references that fall between 2017 and 2043or earlier information that reported in the 2017
preparatory study is considered to be the refererjce
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3738 5.2.2.1. Household washing machines

3739 Frequency of usenewer information

3740 APPLIAA.I.S.E2024 consumer survey

3741  APPLIA conducted, jointly with A.I.S.E., a consumer survigydetigate consumer usage and
3742 understanding of household washing machines and dishwashers. In response to the question:
3743 How is the laundry done? the following results were reporgedure5-1):

How is the laundry done?
83% of the consumers surveyed state that they take care of laundry using a laundry machine. 13% mention that they use a combination of washing by g s =
hand and using a machine.
2024 results
Total i Eastern  Souther™  yireland  The Nordics
Using a laundry machine - 83% B6% 83% 78% 80% 86%
A combination of both I 13% 11% 14% 18% 16% 10%
Washing the laundry by hand | 2% 2% 1% 1% 3% 2%
Other method 0% 1% 0% 0% 0% 1%
e e iy | oy W m ow oW o
3744 8 Dowhstmatiers How aly tke care of theLancry? | Fita:Nore HUMANR
3745 Figure5-1: How is the laundry done?
3746 Source : APPLIA - A.l.S.E. consumer survey (2024).

3747 In response to the question: Please estimate for us how many machine washes you do on
3748 average in &awo-weekperiod? the following results were report€Bigures-2):
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Washes per fortnight & wash load: level of filling

The average number of machine washes done within a fortnight has significantly decreased to 6.3 from 6.7 in 2020. Consumer in the Nordics do the least number of
washes at 5,2 washes each fortnight, showing a significant decline vs. 2020. On g ] their i to be “full” for 82% of their
washes, a stable result vs. 2020, but a significant decline compared to 2011 where this was still 87%.

Washes per 2 weeks W
Total o1 Total 4 82 %
6.1 84%
6.3 87%
Western Europe 8.51" Western Europe g:‘;f
5% O %o
6.8 81%
[ I
Eastem Europe 6.1 Eastemn Europe 850;;.
&1 82%
71 82%
Southern Europe 6.1 Southern Europe 83%
6.3 85%
6.1 87%
71 82%
830 I
UKllIreland 7.01 5Q UK/Ireland :g%
810 88%
E— ¢ I
A 81%
The Nordics 5.7 The Nordics 81%
5.5 3 Eﬂ‘ﬁ./:/-
N 2024 NN 2020 N 2017 2014 2011 2024 2020 WM 2017 2014 2011
Q: Prease estimate for us how many machine washes you 0o on average in 8 buo week period. | Filter: None
3749 8 Downatmatters Q: On average, for normal lsundry washes, for what percentage of your washes do you consider that the washing machin is & ner: None Q0 +-10%vsTota  HUMANR
3750 Figure5-2: How many machine washes do you do in a two week period?
3751 Source: APPLIA - A.l.S.E. consumer survey (2024).

3752 Note, the average usage frequency of 6.3 washes per fortmightesponds to a weekly use of
3753 3.15wash cycles i.e. 164 cycles per year.

3754  Which? (UK) surveys in 2024

3755 In July 2024, the UK consumer association, Whiasked their panel of members how often
3756 they use the washing machine with the results, for those who use a washing machine, as
3757 reportedin Table5-1.

3758 Table5-1: 'How many loads do you wash in yowashing machine per week?

Frequency of use Percentage of all responses No. of responses

Less than 1 load per week 5%@Q TMp

1 11%rm MM HA
2 25% onnan
3 23%rm ONTHDP
4 15%m Mcpp
5 9%y MHANY
6 5%@ cnaog
7 3%Q npn
8 1%Q@ M &b
9 1%@Q@ Ty

10 or more loads per week 2%@Q HNC
52yUG 1y26k [y 1%@ MM N
Total 100% 13427

3759  Source Which? members surveyJuly 2023
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3760 Applying somassumptions to the frequency of use at the end points (by the study team) gives
3761 an average of 3.26 times per week which is equivalent to 169 times per year. The most common
3762 capacity of the machines was 8kg and (a study team) post processing of the data reported on
3763 the capacity indicated an average of about 8.3kg (again with assumptions made regarding the
3764 capacity at the end points).

3765 Ly AYUSNIINBiIAy3I (GKS&S NBadzZ 6a AlG akKz2dzZ R

o]
3766 YSYOoSNRa LI ySt R2Sa y2i4d YIGOK GKFG 2F (K 3
3767  higher proportion of older people than the population as a whole.

dz

S
Sy S

3768 CB (NL) surveys in 2024

3769 In April 2024, the Netherlands consumer association, CB, asked their panel of members how
3770 often they use the washing machine with the results, for those who use a washing machine, as
3771 reportedin Table5-2.

3772 Table5-2: 'How often is the washing machine being used (oresage)?

Frequency of use Percentage of all responses No. of responses

Several times per day 2% 63
Once per day 5% 149
6 times per week 6 % 174
5 times per week 11% 315
4 times per week 15% 410
3 times per week 21% 589
2 times per week 23% 630
Once per week 11% 291
Less than one time per week 5% 128
Don't know 0% 2
Total 100% 2751

3773  Source CB members survg024).

3774  Applying some assumptions to the frequency of use at the end points (by the study team) gives
3775 an average of 2.9 times per week which is equivalent to 150 times per year.

3776 Note, the same caveats about the representativity of the CB members panel sample compared
3777 to the wider population apply as were noted for the Which members panel.
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Frequency of useolder information

Please see thenformation presented irthe previous preparatory study from 20{Boyano
Larriba et al., 2017)

In summary a University of Bonn survey across Europe in 2015 found that the average annual
usage was 229 cycles per yeliralso found an important correlation between the average
number of wash cycles and the number of people in a household as shown in the following
Figure5-3.

o
o

N
o O
L
\w

v

o
1N
~J

33 /

average wash cycles per week
B
o

3.0 21

2.0

1.0

0.0 |
1 person 2 people 3 people 4 people More than 4
(n =670) (n=1479) (h=1083) (n=1026) people

household size (n=584)

Figure5-3: Average number of wash cycles per weag a function of household size

Source : Alborzi et al. (2017a)

Thus, from this data a fotperson household uses its washing macHirgtimes as frequently
as asinglehousehold does.

Frequency of usesummary

The frequency of use data reported abaan be summarised as

EIA =174 cycles year

APPLIAA.1.S.E. survey = 16¥cles year

Which? July2024survey = 169 cycles year
WhichH? December2024 survey = 175 cycles year
CB(2024)survey= 15 cycles year

Uni of Bonn 2015 survey = 229 cycles year.

=A =4 =8 4 A =4

However, greater weight should likely be given to the APPLIA connected appliance data reported
in Section 5.3.1.1and this implies an annual average usage of &&3es per yearThisshould
be givena greater weight because itigporting actual measured usage data from a very large
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sample that is on anuch greaterscale hanthe other sourcesOn the other had there are
reasons to think even this may be an underestimate because:

a) it is thought to include some washing machines that were only connected for part of the year

(and

hence to be under reporting their annual usage),

b) itis thought likely that connected appliances tend to be owned more by a younger population
compared to the EU average aas younger households tend to be smaller than the EU average

they

are likely to require less frequent washing tharger households would.

Note, this latter point also applies to the consumer association data that us thought to be
skewed towards older than average households that are also thought likely to be smaller than
EU average households. So in conclusion, its seems probable that 183 cycles per year is the
lowest reasonable estimate of washing machine usage and the actual EU average may be
somewhat higheand perhaps aligned to the former University of Bonn finding of 229 cycles per

year.

Loading newer information

APPLIiAA.1.S.E2024 consumer survey

APPLIA conducted, jointly with A.l.S.E., a consumer survey to investigate consumer usage and
understanding of household washing machines and dishwashers. In response to the question:

On average, for normal laundry washes, for what percentage of your washes do you consider
GKFGO GKS ¢ aKA ytEe resuitOnere gs3epdrtéd indhe dréviou3 figkire.

Hochschule Niederrhein: University of Applied Scierlcas tests 2023

A controlled experimenbf 194 samplegonducted by théHochschule Niederrhein: University

of Applied Sciencas2023 found that for a 7kg capacity machine the average loading under a
cotton 40°C wash cycle weés4 kg with a standard deviation af.9kg (seeFigure5-4) which is
consistent with earlier studies that reported mean values ofk4from 2014) and 3.2 (from
2007).

Frequency

40

34 35
32
22
20
17
11
8

10 = \

a I
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Figure5-4: Load quantity in a 7kg machine under a“@cotton wash cycle (n=194)

Source: Kimmel & Pauels (2023).
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General consultation with stakeholders

Consultation with a number ahformed stakeholders on this topic has relayadiew that the

typical loading is about hatif the machine capacity fogeneralpurpose wash cycles (like Eco
40-60, orthe cotton wash cycles) but is much closer to manufacturer recommended levels for
programmesthat require smaller loads such aielicates or wodkilk (noting that the
recommended loading levels for such cycles are much less than for the general purpose wash
cyclesandthe frequency of uséslower too (see further below).

Loading olderinformation

Please see the information presented in the previous preparatory study from(B0g#&no

Larriba et al., 2017)

Note, the loading information reported in the above study was based on self reported loading

levelswhich are believed to result in overestimates of the actual loading.

Loadingsummary

It appears most likely that on average users load their machines slightly less than half the rated
capacity forgeneral wash programmes and around or just under the recommended loading
levels for wash cycles with lower recommended loads.

5.2.2.2. Household washedryers

Frequency of usenewer information

Which? (UK) surveys in 2024

In July 2024, the UK consumer association, Whiasked their panel of members how often
they use a washedryer with the results, for those who use a wastueyer, as reportedn Table

5-3 below.

Table5-3: '"How many loads do you wasbr dryin your wasler-dryer per week?

Frequency of use Percentage of responses

Less than 1 load per week
1

2

Washing
9%@
14%
24%r

21%r

124

Drying
51%rh
16%

13%@

7%Q
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4 13%rh 4%@
5 7 %M 3%Q
6 3%m 1%Q@
7 2% 1%@
8 1% 0%
9 0% 0%
10 or more loads per week 1%m 0%@
Don't know/ Can't remember 3% 5%
Total 1872 1872

3852  SourceWhicH? members survey2024).

3853  Applying some assumptions to the frequency of use at the end points gives an average of 2.86
3854 times per week, which is equivalent to 1tiSies per year, in washing mode and 1.40 times per
3855 week in drying mode, which is equivalent to 73 times per year. The most common washing
3856 capacity of the machines was 8kg and (a study team) post processing of the data reported on
3857 the capacity indicated an average of about 7kg9again with assumptions made regarding the
3858 capacity at the end points). The most common drying capacity of the machineskgeasn®l (a

3859 study team) post processing of the data reported on the capacity indicated an average of about
3860 5.8g (again with assumptions made regarding the capacity at the end points).

3861 Ly AYGSNLINBGAYI (KS&S NBad#Z Ga Al &Kz2dA R

o]
3862 YSYoSNRa LI ySf R2Sa y2i4 YIFIGOK (GKFG 2F (K 3
3863 higher proportion of older people than the population as a whole.

dz

S
Sy S

3864 APPLIA Connected appliance survey

3865 Theconnected appliancdatapresentedin Section5.3.1.2for alarge number ofvasherdryers

3866  would imply that theaverage number of cycles per year (of all kinds) is 193. However, the same
3867 caveats apply as for the comparable washing machine datai@sitimber may be lower than

3868 the EU average figure across all washer dryers due to the possibility that some appliances in the
3869 survey were only connected for part of the year, and the likelihood that the connected
3870 appliances are more likely to be used by younger (@ewce smaller) households than the EU
3871 stock as a whole.

3872 Frequency of useolder information

3873 Please see the information presented in the previous preparatory study from(B0g@&no
3874 Larriba et al., 2017)
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3875 Frequency of usesummary

3876 Compiling the new and old frequency of use information results in the comparisons shown in
3877 Table5-4.

3878 Table5-4: Summary of frequency of use data for washdryers by main modes

Cycle type | APPLIA Which? 2024 Uni. of Bonn survey in 2015

Cycleslyear Sh;:ag; e Cycleslyear Sh:;zg; e Cycleslyear Shf;sl g ; al
Wash only 144 74.9% 119 62% 161 52%
Wash+dry 19 9.8% 78 25%
Dry only 29 15.3% 73 38% 73 23%
Total 192 192 312

3879 From this its appears that the APPLIA and Which data sets are aligned on the total number of
3880 cycles per year but have a different distribution among\theous washedryer modes (noting

3881 GKIFIG G4KSNB NB IYOATdzAGASA 2F FGONROdzGA2Y Ay 02
3882 to answer wash & dry, while the APPLIA data set is somewhat ambiguous on what cycles should
3883 be attributed to the drying only mode as opposed to the wash and dry mode . The University of
3884  Bonn survey from 2015 has a much higher levahoiualusagethan either the APPLIA or Which

3885 samples and a higher proportion of drying modes (though the Which cycle is not far behind).
3886 Caveats can be made for all three data sets, notably that it is likely that the APPLIA set includes
3887 products that were only connected for a part of the year and hence may be underreporting the
3888 total number of cycles; also, it is likely that it skews towdhdsyoungerpart of the population

3889 whose habits may not be reflective of the whelasherdryer owningpopulation; on the other

3890 hand it is measured data from a large sample rather than a survey of a smaller saimple.
3891 Which and University of Bonn surveys rely on people accurately reporting their use and are
3892 smaller samples

3893 Loading newerinformation

3894 [NOTE FOR STAKEHOLD&RE=holders arsitill invited to provide information on this topic
3895 that maybe publicly cited

3896 Loading older informationand summary

3897 Note, theprevious preparatory study from 20 Boyano Larriba et al., 201@pes not report
3898 any data on loading levels for washer dryetlais, in the absence of attaining new data on this
3899 it will need to be assumed that the loading behaviour of washgers is similar to that of
3900 washing machines.
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5.3. Real life user behaviour
5.3.1. Selection of programmes
5.3.1.1. Household washing machines

Selection of programmesnewer information

APPLifsurvey of connected applianc€8PPLIA, 2024)

In support of this review study APPLIA have conducted an unprecedented survey of the
programmes selected by those who use connected appliances and have given consent for their
usage data to beeported (in an anonymised and aggregate manrfégble5-5, Table5-6 &
Table5-7).

Table5-5: APPLIA survey of connected household washing mackinkey parameters

Number of all programme runs 214.063.349

Number of appliances 1.168.106

Source- APPLIA members survé&PPLIA, 2024)

Table5-6: APPLIA survey of connected household washing machimksy parameters

Time span 2023/08/01- 2024/07/31

Placed on the market Only appliances compliant with the Regulations (EU)
2019/2023 & (EU) 2019/2014

Countries EU (27 countries)

*Program information

General remark The temperature setting will be considered only for cotton
programmes

Eco 4660 As prescribed in regulation

Cotton 20°C + 20°C As prescribed in b I glakKiay3a Oe& Ot
regulation (any which is able to clean lightly soiled

programme that fulfils  cotton laundry, at a nominal
the regulation whether temperatureof 20 °C"
called cotton 20°C or

20°C or both if

available)
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Parameter/programme

Cotton cold

First highest usage (programmes category
beyond energy label programmes and

beyond cotton programmes)

Second highest usage (programmes categ
beyond energy label programmes and

beyond cotton programmes)

3913

any other cold programme not prescibed by the regulation a

that does not heat at all

Progamme with the
highest usage
indicating the purpose
of that programme
(choose one from the
list on the side)

Progamme with the
second highest usage
indicating the purpose
of that programme
(choose one from the
list on the side)

Source- APPLIA members survé&PPLIA, 2024)

"Choose one from the list below:

- Rinse/spin/Drain

- Delicate/wool/silk

- Synthetics/Easy Care

- Mix (all fabrics > 40min, <70 min,
coloured)

- Quick <=40 min

- Drum maintenance

{ LISOALE TFSI GdzNB
- Heavily wash (hygiene, workwear
X0

- Special item (jeans, duvet, shirts,
underwear, baby care, outdoor, ...)
-hi KSNAR 6 X0

Choose one from the list below:

- Rinse/spin/Drain

- Delicate/wool/silk

- Synthetics/Easy Care

- Mix (all fabrics > 40min, <70 min,
coloured)

- Quick <=40 min

- Drum maintenance

-{ LISOALE FSI Gdz2NB
- Heavily wash (hygiene, workwear
X0

- Special item (jeans, duvet, shirts,
underwear, baby care, outdoor, ...)
-h i KSNAR 6 X0

3914 Table5-7: APPLIA survey of connected househeoldshing machineg usage by programme

Programme* Programme use sharéo runs per Programme

Eco 4660

Cotton 20C + 26C

Cotton cold

Cotton 30C

Cotton 40C

Cotton 50C

Cotton 60C

Cotton above 68C

Mix (all fabrics > 40, <70 min,

coloured)

3.52%

0.16%

0.10%

4.05%

12.03%

0.73%

6.95%

1.53%

10.86%
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7,525,074
343,108
213,963
8,665,703
25,755,948
1,554,927
14,884,821

3,272,866

23,242,597
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Programme* Programme use sharéso runs per Programme

Quick <=40 min 10.19% 21,808,440

Sum of above 50.11% 107,267,447

Source- APPLIA members survé&PPLIA, 2024)

Several remarks can be made about this survey and data as follows:

1

I t t [ L Aslof@agaghidient &re thadata fromat least 5 suppliers must be included
for such data to be reported

GDPR has been fully respectedll data is anonymised and untraceable to individuals
The data is drawn from across the EU

The data is o wholly unprecedented scale and qualifyprevious surveys of washing
machine usage have been of (at best) a scale of tens of thousands, but also have been
dependent on users remembering and accurately reporting their ugagethe study
GSFryQa (1y2¢fSR3IAS (GKAa Aa GKS FTANBRG GAYS
been reported at anything like this scale anywhere in the world.

Unlike the other survey results presented here these results only apply to appliances

that were placed on the market after the current labelling and Ecodesign regulations
came into effect and thus all would have teeo 4060 cycle.

The following aspects can be remarked:

Only 3.52%60f cycles chosen are using teeo 4060 cycle
Cotton cycles account for 25%of all the cycles and hence seem likely to predominate

Of those listed, theMix (all fabrics > 40, <70 min, coloured}h 10.9%and theQuick
<=40 mirwith 10.2%account for the majority of the other reported cycle usage

The following constraints can be remarked:

1

The classification of programmes for which data is reported is such that almésb60
the cycles which were selected are not disclosed in the tghieis is an important
constraint

The majority of washing machines in the EU stock are not yet connected and not all
connected appliance owners have consented to their data being pooled in this manner,
so it is possible, if not likely, that there is some bias (compared to the ensemble of
washing machine users in the EU) in the responses. Having noted that possibility, it
seemprobablethat sampling bias is likely to be significantly less than for consumer self
reported data given the unprecedented scale of data anat ls based on recorded
usage

Energy or water consumption per cycle is not reported but should be possible to
estimate by analysing supplier self reported data on the consumption of their
programmes and then matching the reported programme selection to the data. In
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practice this is expected to be progressively more challenging in ordexof4060

cycle, the six cotton cycles up to and including 600C, the mix/quick/cotton > 600C cycles.
This is because consumption under @& 4660 cycle is always tested and reported,
while for the other cycles: a) the reporting is based on interpretation of the test method
for those cycles, b) there is not necessarily a cleartorene correspondence between

the selfreported cycles and the groupings used in the APPLIA survey, so interpretation

of the mapping is necessary.

91 A priori, it can be noted that (ideally) the apparent unprecedented quality of this data
needs to be complemented by other sources to fill the gap concerning the alm@st 50
of cycles that do not fit into this reporting framework.

In late May APPLIA provided an update of da¢a provided in the preceding table as shown in
Figure5-9Table5-8. This completes the picture so that all programme usage is now reported

and hence addressés K S T A N& (i

O2yaiNIAyd NBYIENJSR 2y F2NJ i

Table5-8: 2025 update of theAPPLIA survey of connected household washing machiges

usage by programme

Programme*

Eco 4660

Cotton 20C + 26C

Cotton cold

Cotton 30C

Cotton 40C

Cotton 506C

Cotton 60C

Cotton above 68C

Rinse/spin/Drain

Delicate/wool/silk

Synthetics/Easy Care

Mix (all fabrics > 46570 min, coloured)
Quick <=40 min

Drum maintenance

{LISOALE FSI{dNBa o
I S @At & g1 akK OK&3A

Special item (jeans, duvet, shirts,
underwear, baby care, outdoor)

Total

(913

3.58%

0.23%

0.11%

3.98%

11.96%

0.72%

6.95%

1.64%

3.61%

10.15%

8.18%

18.34%

20.67%

0.82%

0.81%

0.98%

3.45%

100.00%

Source- APPLIA members survé&PPLIA, 2024)
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Programme use sharébo runs per Programme

7,809,222
503,848
246,038
8,687,835
26,099,636
1,563,886
15,155,850
3,578,489
7,878,965
22,145,589
17,847,053
40,016,443
45,102,867
1,785,019
1,776,858

2,141,096

7,530,501

218,162,049
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APPLIAA.1.S.E 2024 consumer surv@PPLiA A.l.S.E. consumer survey, 2024)

APPLIA conducted, jointly with A.l.S.E., a consumer survey to investigate consumer usage and

understanding of household washing machines and dishwashers. What follows below is a

summary of the results and some key messages from sections of the consumer behaviour survey

that focus on doing the laundry and the dishes. This was discussedwithEon 20 August,

given that APPLIA have asked to use the data as input to a study on Ecodesign and energy

labelling for washing machinegasherdryers and dishwashers as part of the revision of the
Ecodesign Regulation.

Note: all % are averages of all participating countries. All 2020 data refers to the survey run in
February 2020. A partial rerun in June 2020 focussed on hygiene questions, and this is
highlighted where includedAPPLIAA.L.S.E. consumer survey, 2024)

1

83 % of the consumersurveyed state that they take care of laundry using a laundry
machine. 13 mention that they use a combination of washing by hand and using a
machine

Liguids and gels (in a bottle) remain the main type of laundry detergent used ¥p¥5
consumers. This type of detergent has seen a continuous and significant increase in
usage since 2011 (641)

The average number of machine washes done within a fortnight has decreased to 6.3

from 6.7 in 2020. Consumer in the Nordics do the least number of washes at 5.2 washes
each fortnight, showing a decline vs. 2020 (6.1). Note: The decreased average number
of washes can be explained by the increased size of washing machines as domestic
washing machines have increased in size between 2011 and2024

washes, a stable result vs. 2020, but a decline compared to 2011 where this was still 87
%.

The average washing machine temperature is stable at 43.3°. In 2024, almost a third of
the cycles is washed at 3DAr lower but the same applies for washing temperatures of
60°Cor higher.

In response to the questioRlease estimate what percentage of your normal wash loadsigou
at these different temperatures?he results were as reported beloffigure5-5).

¢ KS Ittt [ Al ThEédgesIatistical data Pravingithis and APPLIA model technical database
shared with consultanis ® { SS | f a2 GKS RFEGlF 2y OFLI OAGE AY
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Figure5-5: What percentage of your normal wash loads do you do at theses different

temperatures?

Source: APPLIA - A.l.S.E. consumer survey (2024)

In response to the questionPlease indicate which combination(s) of wash program and
temperature you typically u®¢he results were as reported belofiFigure5-6).

Figure5-6: Please indicate which combination(s) of wash program and temperature you

typically use?

Source i APPLIA - A.l.S.E. consumer survey (2024)

As a clarification to thig was noted:
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