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1.LYGNRRdAzOU A 2Y

This preparatory study describes the results of the assessmédmusehold

dishwashersas part of the regulatory process under the Ecodesign for

Sustainable Products Regulation (ESPR). The structure of this report adheres

to the Methodology for the Evaluation of Energy related ProduM&Erfy

2011 methodologyKemna, 2011and takes into account the forthcoming

: 2024 revision of MEE(Ealdas et al., 202ZJjhis study analyses the technical,

economic, environmental, markets, and societal aspects of household dishwadhes.
document also explores potential design options that could enhance the environmental
performance of the relevant product category, taking into account the possible revision of
existing requirements and the introduction of new ESPR requirements, sudbigisadProduct
Passport(DPP).

1.1. Political context

The Ecodesign and Energy Labelling Working PlanZ22is an integral part of theuEbpean

UnionQad Sy SNH& STFAOASYO® YR 6ARSNI W9dzNRBLISFHY DNJ
Economy Action Planlt covers the work required under the Energy Labelling Framework

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

Registry for Energy Labelling (EPREI)e plan focuses on the ecodesign of enesdsted

products and lays out the priorities and planning for future regulations. The plan strengthens

the focus on the circularity aspects of ecodesign, following the example set in the previous

Working Plan of theEuropean/ 2 YYA daaA2y® LG &aSia KlekdizyAiAaSR |
LINPRAzOGAQ 2y | aLlSoda adzOK |a SySNHe& O2yadzyLlia?z
material efficiency. These rules are meant to stimulate both demand for and supply of more
sustainable products while reducing energy consumption significantly.

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 and includes a wide range of aspects for this purpose, including:

=

Productdurability and reliability

Productreusability

Product upgradability, repairability, maintenance and refurbishment;
The presence of substances of concern in products

Energyuse and energy efficiengy

Water use and water efficiengy

Resourceuse and resource efficiency

Recycledcontent in products

Productremanufacturing, recyclability, and recovery of matetials

= =4 =4 4 -4 -4 -8 4
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 EnwironmentalA YLJ OGa | yR LINRPRdAzOGAQ OIF NB2Y YR Syg@daA
1 PNE R defpécie@ generation of waste materials.

With the ESPR Regulation, the Commission is preparing to address specific measures for
different product categories by means of delegated acts. For this purpose, preparatory studies
are launched to investigate specific product groups. The preparatory study conducted in this
project on household dishwashers will be to investigate a product category for which Ecodesign
and Energy labelling regulations already exist and must therefore 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

Within this context, the Directorate GeneralDG ENVIRONMENT intends to launch a
preparatory study on household dishwash to assess the feasibility of proposing ESPR
requirements (e.g., Ecodesign and/or (Energy) Labelling or mandatory public procurement
criteria) for these product groups. As explained in the next sections, the study will also
investigate the potential environmental improvements that can be introduced to the product,
including relevant aspects to the circular economy. This study will provide the necessary
information for the identification of the policy options to be analysed in the subsequent impact
assessment.

The specific aim of the Commission in launching this study is also to fulfil the review
requirements as specified in Article 8 of the Ecodesign Regulation 2019/2022/EU giving a
mandate to the Commission to act as follows:

f a¢KS /2YYAaarzy akKlff NBOASG GKAA wS3Idz | (A2
shall present the results of this review, including, if appropriate, a draft revision
proposal, to the Consultation Forum by 25 December 2025.

The review shall in particular focus on the following:

i The improvement potential with regard to energy and environmental performance of
household dishwashers, taking into account, inter alia, drying performance;
9 The level of verification tolerances;
1 An assessment of the evolution of consumer behaviour and of the penetration rate of
household dishwashers in EU member states;
9 The effectiveness of existing requirements on resource efficiency;
9 The appropriateness of setting additional resource efficiency requirements for products
in accordance with the objectives of the circular economy, including whether more
AL NB LI NI&a aKz2dzZ R 6S AyOf dZRSR®E
The Commission works also to fulfil its obligations under Article 8 of the Energy Label Regulation
2019/2017 EU which calls for a review in light of technological progress with a focus on:

1 The improvement potential with regard to the energy consumption, functional and
environmental performance of household dishwashers;

1 The effectiveness of existing measures in achieving changes iasendehaviour in
purchasing more energy and resource efficient appliances and using more energy and
resource efficient programmes;
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1

CKS LRaaroAtAde G2 FRRNBaa OANDdzZ | NJ SO2y2vYe

Further themes included in this study reflect exchanges between the authors of the study and

the Commission. The outcomes of these discussions result in the inclusion of the following topics
in the technical analysis preceding this study and form the basis for subsequent work on the

study. The topics are as follows:

T

Durability: assess whether premature obsolescence is a reality and the potential need
for specific requirements on durability including greater maintenance actions to
increase the lifetime of a machine.

Impact of mechanical and temperature action on the durability of crockery and dishes
and possible need to influence it through ecodesign requirements.

Analyse the health risk (including respiratory sensitisation) of opening the dishwasher
door once the dishwasher is in operation and that the detergent has already been
spread in the machine.

Various types of detergents in order to facilitate cleaning, increase durability of crockery
and dishes, etc.

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 printed thorough and
userfriendly instruction manual, taking account of the final text of the Ecodesign for
Sustainable Products Regulation (ESPR).

EU Energy Label: assessing the appropriateness of introducing neaneogyrelated
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 needs and provide an analysis of the
results.

The proportion of use of typical programmes provided by household dishwashers,
including most and least used programmes and the use of the eco programme.

What is considered as normally soiled and level of satisfaction with the cleaning and
drying performance achieved.

For smart appliances (demand side flexibility), the contractor should take into
consideration the work ongoing on the Code of Conduct for Smart Appliances (managed
by DG ENERIttps://ses.jrc.ec.europa.eu/developmerdf-policy-proposalsfor-energy
smartappliance}.

During the kicloff meeting with the European Commission and the consultancy team, further
items to be considered in this sydhase were also discussed:

il
il

Information toconsumers

Maintenance andusage:manuals may not be widely used or lost by consumers. It's
crucial to provide accessible information on how to maintain and use dishwashers
optimally. This could include digital formats or additional consumer guidance

Digital information: there is a need to consider methods to provide digital information

for consumer maintenance and usage, in a way which is accessible for all audiences,
including those, such as the aging population, who may not use digital tools effectively.
The objective is to ensure consumers have the best possible information to use their
appliances efficiently


https://ses.jrc.ec.europa.eu/development-of-policy-proposals-for-energy-smart-appliances
https://ses.jrc.ec.europa.eu/development-of-policy-proposals-for-energy-smart-appliances
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1 Detergents andénvironmental)impacts

9 Detergenttypes the choice and size of detergent (tabs vs liquid) impact the appliance's
performance and residue levels. This needs to be evaluated in terms of environmental
impact and user acceptance

1 Automaticdosing:potential technologies for feedback on proper loading and automatic
dosing should be investigated. These could provide environmental benefits by
optimising detergent use and reducing waste.

1.3. Priorwork

1.3.1.4902RSaA3Iy IYyR 9ySNHe& [0St F2NJI
et al 2017)

Ly GKS wnmt &addzRé a902RSaAidy yR 9ySNHeée [0St 7
present a comprehensive analysis of the product group. The aim of the study was to provide a

research evidence basis for the revision of the Energy Label Regulation (EC) 1059/2010 and the
Ecodesign Regulation (EC) 1016/2010 on household dishwashers.

¢tKS YSiK2R2f238 2F (KS addRe F2f{t26SR (GKS /2YY
Energy related Products (MEErP). The study therefore covered the aspects of scope, market,
consumer behaviour, technologies, environmental influences, economic aspects and policy

options. A life cycle approach was used, and stakeholder experts were involved. The objectives

of the report were to summarise the background information gathered fausehold
dishwashersand 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 preparatory study is supplemented by a folowv which was released on the EU
publications website only a few days after the final report. It contains explanatory notes for the
Ecodesign and Energy label revision. These are mainly focused on a review of the existing
Ecodesign and labelling measures, on proposed measures, the form of implementation of
measures, different assessments and calculations.

The current study builds on the work of this earlier studies and presents revised and updated
information to reflect the current state of play.
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2.1. Methodology background

The preparatory study follows the new MEErP (Review of the MEBvethodology for
ecodesign of energgelated products carried out by the JRC at the request of DG GROW) , the
predecessor of which has been applied to around 40 groups of emelagedproducts in the
framework of the Ecodesign Directive 2009/125/EC and when applicable shall also be applied in

the context of preparatory studies under the ESPR. The MEErP consists of 7 tasks:

T

=A =4 =4 4 -4 =4

Figure2-1 below shows the structure of the MEErP.

Task 1: Scope

Task 2: Market

Task 3: User behaviours
Task 4: Technologies
Task 5: Environment & Economics
Task 6: Design options
Task 7: Scenarios:
Policy options
Scenarios
Preferred policy options and requirement.

Task 1
Scope

Task 4
Technologies

v
Task 5
Base Case
LCA & LCC
v
Task 6
Design
options
v
Task 7
Scenarios

\//

Figure2-1: Basic structure of the MEErP.

Source(Kemna, 2011)

As mentioned, a new version of the MEErP has recently been published (European Commission.
Joint Research Centre. 2024). The revised MEETrP is intended to incorporate material efficiency
and environmental aspects more systematically and to update the EcoR&pur(ERT.) The

2024 MEErP method considers the 16 impact categories used in the Environmental Footprint

(EF) method, in an effort to harmonise the EcoRefoxl with the Product Environmental
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177 Footprint Category Rules (PEFCR). Additional potential environmental impacts can be included
178 and by default, the primary energy consumption is included since the methodology is used to
179 analyse energyelated products in which energy consumption plays a vital role. For instance,
180 recyclability and recycled content will be input parameters and can be modelled Enthef-

181 Life (EolL) scenario. Furthermore, material efficiency aspects are planned to be modelled
182 consistently and systematically by introducing a discrete scoring system where the specific
183 values are calculated.

184 2.2.Approach of this preparatory study

185 2.2.1.Stakeholder consultation

186 In order to facilitate data collection and exchanges with stakeholders, a few forms of

187  consultation have been implemented so far. An online platform was established to allow sharing

188 information on the study with stakeholders. This platform can be found under

189 https://ecodesigndishwashers.eu/edw/index.phpAmong others, a registration option was

190 provided to stakeholders on the platform to facilitate data collection from interested

191 &adl 1{SK2ft RSNAR |yR (2 1SSL) 6KSY AyF2N¥SR 2F (KS

192 At the onset of the study, a few initial interviews with stakeholders were held to allow a first
193 identification of aspects that had changed since the 2017 preparatory study. In this context,
194  manufacturers of householdishwashemachines were interviewed. These interviews formed
195 the basis for Task 0 as defined in the MEErP (technical analysis).

196 To collect information regarding MEErP taskg, Iwo online consultations and two hybrid
197 stakeholder meetings were held. A third online stakeholder meeting is planned for December
198 2025.

199 1 Anonline consultationaimed at collecting information forming the basis for MEErP
200 tasks 4. Registered stakeholders had time until Alidcember 2024 to respond to the
201 online survey comprised of qualitative questions and further quantitative questions (MS
202 Excel) that would be used in MEErP tasks @/hile this was ongoing, the study team
203 also requested for online interviews with various manufacturers and experts to discuss
204 in-depth the survey questionnaire.

205 9 Afirst hybrid stakeholder meetingvas held or80 January 2025 in Brussels to discuss
206 and collect feedback on the first results of the first online consultation ardepth

207 interviews. The meeting focused on the preliminary results of MEErP tagks 1

208 1 On 23 May 2025, aonline consultationwas held to discuss the topic of substances of
209 concern.

210 1 Asecond hybrid stakeholder meetingas held orv July 2025 in Brussels to discuss and
211 collect feedback on the revision of taskel and the preliminary results for tasks 5 and
212 6.

213 9 Thethird online stakeholder consultatioris planned for December 2025 and will focus
214 on Task 7.


https://ecodesign-dishwashers.eu/edw/index.php
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3.a9 98k Ad{O & LIS

3.1. Objectives oMEErP Task 1

The aimof MEErP Task 1 is tiefine the product category and the system boundaries of the

WL I @Ay3 FASERQ F2N) SO2RSaAdyod Ly GKS asSoOiizy
voluntary schemes and standards for household dishwashers is provided, with the aim of
defining the functional unit of the product group and the scope (and possible exemptions from

the scope) of the revised regulation.

3.2. Product category and performance assessment

3.2.1.Definition ofhousehold dishwashers

Prior to the Preparatory Study, a Technical Analysis was conducted in Summer 2024 by the study
team. Part of the task of the Technical Analysis was to assess technological progress since the
last comprehensive analysis of the product group was conducted in 2017. During this Technical
Analysis, no emerging technologies were identified that would require a revision of the scope or

a refinement of the definition of a household dishwasher were identified.

Article 1 of Regulation 2019/2022 and Regulation 2019/2017 describe the scope as follows:

a St S O Napératedy IhduseBold dishwashers, including Huilt household

dishwashers and electric mainperated household dishwashers that can also be

L26SNBER o0& oO0FUGSNASa¢ ®

It is further specified that the regulations shall not apply to dishwashers in the scope of Directive

2006/42/EC (i.e. the Machinery DirectiveSection3.4.1.1) or batteryoperated household

dishwashers that can be connected to the mains through an AC/DC converter purchased

separately

Relevant definitions to this scope are provided in in Article 2 of Regulation 2019/2022 and

Regulation 2019/2017, including:

(2:aWK2dzZaSK2f R RA&AKglI AKSNR YStkya | YIOKAYS ¢
which is declared by the manufacturer in the Declaration of Conformity to comply with
Directive 2014/35/EU of the European Parliament and of the Council or with Directive

HAMNKPOK9! 2F (KS 9dzNBLISFY tFNIAIFYSyd

00 W% dryt (K2dza SK2f R RAAKglIAKSND YSIya
tested and marketed exclusively:

(a)to be installed ircabinetryor encased (top, bottom and sides) by panels

FYR 2

K2dza$s
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(b)to be securly fastenedto the sides, top or floor of theabinetryor panels; and

(c) to be equipped with an integral factdlipished face or to be fitted with a custom
front panelg

Important to note is that a dishwasher is a machine which cleans and rinses dishes. Drying is no

longer included in thedefinition. This is a change from the Ecodesign Regulation (EC) No
1016/2010 and the Energy Label Regulation (EC) No 1059/2010 where a Household dishwasher

g4 RSTAYSR a ab YIFIOKAYS GKAOK OfSlIyas NAyas:
cooking utensils by chemical, mechanical, thermal, and electric means and which is designed to

be used principally fornchJNRE F SaaA 2y LIJzN1LI2 aSaé o

As detailed in the 2017 Preparatory Study, this was a point of extensive stakeholder discussion.
Some stakeholders found that drying is one of the main functions of dishwashers and should

always be included. However, it was also noted that there are programmes that do not carry out

a drying process at the end of a cycle (i.e. some short or fast programmes).

In the preparation of thisReview Study, some stakeholdemsrguedthat drying should be

reinserted into the definition of a household dishwash#ris pointed out thatRegulation

2019/2022 also includes drying as & Cdzy Ol A2yl f wSI|dZANBYSYydQ dzy RSN
w S |j dzA NJTrau8$1). A means thatll dishwashers placed on the European markeist

have the ability to dry dishes

However, other feedback received statttht the current regulation sets requirements on the
drying performance for the eco programme because this is the programme for which
requirements are set. This means that there can be other programmes that do not have a drying
function.

Table3-1: Overview functional requirements defined in EU 2019/2Q022

Functional Requirement Minimum performance requirements

Cleaning performance index (IC) >1,12

>1,06 * for HH dishwashers with rated capacity of mc
than 7 place settings

Dryi f index (ID
A (PSR (e 22 (12)) >0,86 * for HH dishwashers with rated capacity of

equal or less than 7 place settings

It should also be noted that these functional requirements are only included in Regulation
HAMPKHAHH OW9O02RSaA3IY Q0 | YR y2( okebtakeholdethk H A MT 0
this can be an issue fdarket QurveillanceAuthorities (MSAsWwhere different agencies are

responsible for the different regulationgiowever, another stated thasince the same test

method (and programme) is used for both ecodesign and energy labelling regulations, there is

no risk that different programmes (e.g. with and without drying function) are used.

Finally, in the 2017 Preparatory Study, it was documented that stakehajéeesallyhold the
2LAYA2Y GKIG GKSNB Aad y2AYSSRAFRMN & KSANIS N SISl dad
difference, in terms ofhe efficiency and performancef built-in and freestanding machinedt
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278 was noted in the 201 PreparatoryStudy that if future revisions of the Enertgbel Directive
279 (201030/EU) did not include this reference anymore, the explicit reference to bnilt
280 appliances might also be removed from the revised scope of the dishwasher regulations.

281 In July 2017, the new Energy Labelling Regulation 2017/1369 was adopted, replacing Directive
282 2010k o nK 9! @ ¢ KS NEWSNBYyOBa il WSRzAKINE RdzZOGaQ Aa y2

283 3.2.2.Functional classification of household dishwashers

284  As part of Task 1, the definition of a household dishwasher is considered in comparison with the
285 definitions used in other relevasiources, including

286 9 prodcom category or categories (Eurostat)

287 1 European customs classification

288 9 international Patent Classificatipn

289 9 categories according to ENr ISGstandards

290 1 regulation 2019/2022 on ecodesign of household dishwashers

291 The aim of this analysis is to identify classifications relevant to the functional unit of the product
292 i.e. definition of the function of the product (as opposed to its technical characteristic$)

293 assess whethetorresponding changes are needed in the scope and definition set down in the
294  Regulation.

295 3.2.2.1.Prodcom category or categories (Eurostat)

296 PRODCOM is a system for the collection and dissemination of statistics on the production of
297 manufactured goods. It is based on a product classification called the Prodcom List of the
298 European Community which consists of about 4,500 headings relating to manufactured
299 products. The products are detailed on ardigit level; digits 1 to 4 refer to the NACE
300 classification in which the producing enterprise is normally classified.

301 Household dishwashers are classified under the following NACE Rev.2 code: 27.54.12.00
302 Household distwvashing macimes.

303 From a practical point of view and against the overall aim of the preparatory study, the
304 PRODCOM categorisation is not detailed enough to provide a basis for defining a clear scope of
305 household dishwasherg&or example, among the dishwashers there is no further differentiation
306 with regard to capacity or other functional performance parameters.

307 3.2.2.2.European customs classification

308 The Harmonised Commodity Description and Coding Systejro{k8iff nomenclature is an

309 internationally standardised system of names and numbers for classifying traded products
310 developed and maintained by the World Customs Organisation (WCQO). The HS Nomenclature
311 comprises about 5,000 commodity groups. The HS iscigsbnomenclature. The first four digits

312 are referred to as the heading. The first six digits are known as a subheading. Individual countries
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313 may extend a HS number to eight or ten digits for customs or export purposes. On the basis of
314 the Harmonised System nomenclature, there is further comprisedtiabined nomenclature

315 (CN}which is used to classify goods when being declared to customs in the Community. Each
316 CN subdivision has amightdigit code number, the CN code, followed by a description. The CN
317 also include preliminary provisions, additional section or chapter notes and footnotes relating
318 to CN subdivisions.

319 According to the European customs classification, the following product categories for
320 dishwashers are distinguishé@lable3-2).

321 Table3-2: Classifications of dishwashers according to the-Bli&ssification

Dishwashing machmies; machinery for cleaning, drying, filling, closing, sea
84.22 capsuling or labelling bottles, cans, boxes, bags, etc, machinery for ae
beverages

Distwashing maclmies
84.22.11.00 Of the household type
84.22.19.00 Of other than household type

84.22.20.00 Machinery for cleaning or drying bottles or other containers

322  SourceWorld Customs Organisation

323

324  As for the PRODCOM list, this classification will also be too rough to provide a basis for defining
325 a clear scope adfiouseholddishwashers. For example, there is no further differentiation with
326 regard to capacity or other functional performance parameters.

327 3.2.2.3.International Patent Classification

328 The International Patent Classification (IPC) is a hierarchical patent classification system created
329 under the Strasbourg Agreement (1971) and updated on a regular basis by a Committee of
330 Experts, consisting of representatives of the Contracting States of that Agreement and observers
331 from other organisations, such as the European Patent Office. The Strasbourg Agreement is one
332 of a number of treaties administered by the World Intellectual Property Organisation (WIPO).
333  Patent publications from all of the Contracting States (and also most others) are each assigned
334 at least one classification term, indicating the subject to which the invention relates, and may
335 also be assigned further classification and indexing terms to give further details of the contents.

336 9F OK OflFaaATAOFGA2Y GSNY O2yarada 2F | aavyozfs
337 advYoz2f Q O2yahaiAi yThigisHollowed bPuioidBiNg dcEYNBRSNI 16 206 23 AIBS |

! https://taxation-customs.ec.europa.eu/custom@calculationcustomsduties/customs
tariff/combined-nomenclature_en

2 A: Human Necessities; B: Performing Operations, Transporting; C: Chemistry, Metallurgy; D: Textiles, Paper;
E: Fixed Constructions; F: Mechanical Engineering, Lighting, Heating, Weapons; G: Physics; H: Electricity

10
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Table3-3: Classification of dishwashers according to International Patent Classification (IPC)

A47115/00 Washing or rinsing machines for crockery or tabeare

with circulation and agitation of the cleaning liquid in the clean

AR 02 chamber containing a stationary basket
A47115/04 by reciprocating movement of the cleaning chamber
A47115/06 by means of an impeller in the chamber
A47115/08 by application of a pressure effect produced by pumps
A47115/10 by introducing compressed air or other gas into the liquid
A47115/12 by a boiling effect
A47115/13 using sonic or ultrasonic waves
A47L15/14 with stationary crockery baskets and spraying devices within the cle¢
chamber

A47115/16 with rigidly-mounted spraying devices
A47115/18 with movablymounted spraying devices
A47115/20 Swingable spraying devices
A47115/22 Rotary spraying devices
A47115/23 moved by means of the sprays
A47115/24 with movement of the crockery baskets by conveyers
A47L15/26 with movement of the crockery baskets by other means
A47115/28 by lowering and lifting only
A47115/30 by rotating only
A47115/32 rotated by means of spraying water
A47115/33 with moving baskets submerged in the cleaning fluid
A4T7115/34 by lowering and lifting combined with a rotating movement
A47115/36 by a sideways motion
A47L15/37 with crockery cleaned by brushes

3 https://www.wipo.int/edocs/pubdocs/en/wipeguideipc-2024-en-guideto-the-internationatpatent-

classificatior2024.pdf

11
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A47115/39 with brushes on movable supports
A47115/42 Details
A4T7L15/44 Devices for adding cleaning agents
A47115/46 Devices for the automatic control of the different phases of cleaning
A47115/48 Drying arrangements
A47115/50 Racks

The comparison with the former statistical product classification schemes European PRODCOM

and Customs classification clearly shows that the IPC scheme offers the most detailed graduation

by product design and applications. According to the technical characteristics of a household
dishwasher defined iMEErPTask 4¢ Technologes, item A47L 15/14 is the most relevant
classification.e. householdlishwashers aré ¢ | a K A y 3 maciNdedoicyockdryostable

wareX gAGK adFGA2ylI NBE ONRO]SNE o6laisSida HyR &LINI e
terms of function, this matches the definition used in the regulation i.e. that a household
RAAKgGlFAaKSNI Aa I YIOKAYS GoKAOK OfSIFya IyR NRYA&!

3.2.2.4.Categories according to Ebr ISGstandards

L9/ cnnocYHnmpb! asSmYunun [ {x WItcSMRihdddhor RAAKG | 2
measuring the performance (Edition 4.1, consolidated version consisting of edition 4 (2015)
and its amendment 1 (2020), published 2®ay 2020}

The standard applies to electric dishwashers for household and similar use that are supplied
with hot and/or cold water, and defines a dishwasher as:

al YIFOKAYS gKAOK OfSlyas NAyaSaz FyR RNRSa
cases, cooking utensils by chemical, mechanical, thermal, and electric means. A
RAAKGFrAKSNI YIe 2N YIe y24 KIS I alLSOAFAO RI

DIN EN 60702-3:202008 Household and similar electrical applianced est code for the
determination of airborne acoustical noisePart2-3: Particular requirements for dishwashers
(IECB07042-3:2017)

DIN EN 60702-3 is relevant to defining possible characteristics of a household dishwasher, but
not its functions. The requirements apply to electric dishwashers (forming a unit) for household
and similar uses, with or without automatic programa control, cold and/or hot water supply,
removable or fixed connection to the water supply or drainage system, intended to be placed
on the floor against a wall, builh, placed under a kitchen counter, kitchen worktop or sink,
wall-mounted or placed on a table.

4 https://webstore.iec.ch/en/publication/23625
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3.2.2.5.Feedback from stakeholders with regard to the existing scope and
definitions

Initial feedback submitted to the stakeholder consultatiaand from interviews with
manufacturersndicated that the current scope is considered appropriate, and that at this time,
there are no additional appliances that should be includedr excluded from the scope of
these regulations.

It was argued by some stakeholders tHaR NBsHoyldh@reintroduced to the definition of the

functional unit of a household dishwashe¥ccording to Annex W9 O2 RS&aA 3y afSlj dzA NB Y !
Regulation 2119/2022drying isa functional requirement of a dishwashefrhis means, all

household dishwashers placed on the European market must have the ability to dry dishes.
Reintroducing drying tahe definition of the functional unit i.e.: Article 2 of Regulation
2019/2022could be amended as follows:

(2: aWK2dzaSK2f R RA&aKgl &4 KS NXeany, Sihsgsand HriesYl OKA Yy S
tableware, and which is declared by the manufacturer in the Declaration of Conformity
to comply with Directive 2014/35/EU of the European Parliament and of the Council or
GAUK S5ANBOGADGS Hnmnkpok9! 2F (GKS 9dzNBLISIyY t

wSAFNRAY3I (GKS AyOf dzaA @y RN KSH @ kighigich,yone2 T Wo dzA
stakeholder raised the possibility that buiin appliances may indeed have different

performance characteristics, in particular, improved drying performance: the extra weight

attached to the dishwasher door means that, where automatic door opening technology is
implemented, doors may open wider and drying performance may be better as a Aasoiher

however argued that the weight of the door cover has very little influence on door opening, as

for safety reasons, thangle of door opening is controlledltimately,no arguments were made

AY Tl @2dzNJ 2F NBY2OMWE (RS KB BRXKNBWAO SF NP2y KA fRS T

Comments were made othree other issues

1. First,the reference to battery operationof dishwashersnade in in the scope of the
Regulationsvas questionedinArticle 1(1) the regulations refer to the scope as follows:
a St S Ol Napératedr InduséBold dishwashers, including birilt household
dishwashers and electric makaperated household dishwashetbat can also be
powered by batteries dThe manufacturer explained that it is not aware of any
dishwashers that are operated on an internal battery. It 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 products on the market. In contrast, it was explained that a dishwasher could be
operated on an external battery, for example in cases where the consumer has a
photovoltaic system that feeds into an energy storage battery system. It was proposed
to clarify in the legal text that internal batteries were meant, as the manufacturer will
not have control of the external connections of the appliarfssicle 1 (2) of Regulation
HAMPKHAMT YR HAMPKHAHH T2S&8 2y (2 &aLISOATe
battery-operated household dishwashers that can be connected to the mains through
'y 1/ k5/ 02y @SNI S N thit2a)y K ldZvighR insHsndbrétlear St & ¢ ®
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that the scopefocuses orappliances that are designed to be connected to the electric
mains However as theinclusion of the reference to battery operated appliances at the
end of the sentenceeemedto result in confusiorit was considered whethdp change
the order in the scope definition as follows, while also adding a reference to the battery
being external,i.e., as follows St S O (i Ndp&batedr” holisghblddishwashers
including builtin household dishwashershat can also be powered bgxternal

0 I U 0 S Sthkéndlderdfeedback on this proposatjued, however, thait is correct

for the definition to not indicate whether external or internal batteries is meastths
keeps the scope as general as possithlereby avoiding potential opportunities to avoid
the regulation.This argument is accepted llge authors of the review studite. no
change in thalefinition of a householdlishwasher is needed.

2. A further aspect raised bymanufacturer related to thescopeof the Regulatioris the
referenceto ¢household appliances with it being suggested that the definition of
G K2dza SK2f RE Holvéve, if B alrealyt specifield in Article &f Regulation
2019/2017 and2019/2022 thatad QK2 dza SK2f R RA&AKglI aKENRaYSI ya
declared by the manufacturer in the Declaration of Conformity to comply with Directive
2014/35/EU of the European parliament and of th@uncil or with Directive
HAMNKpPOKY9! 2F GKS 9dz2N2LISI y. GtherNsfalghbldeSy G | Yy R
feedback received on this point also stated thatfogher clarification was necessary.
Thus, the authors of this Review Study conclnddurther clarification is required.

3. Finally, te @ AfloAfAGE 2F | ySg (eL)S 2a8o0 WYAYAQ
highlighted These appliances have features not found in traditional dishwashers, for
example they may not be connected to the mains water supply and are instead filled
from a tank, or they may use cleaning cartridges instead of traditional detergent. They
may also only be appropriate for freshly soiled dishes. It was questidiyec
stakeholderwhether these machines have the same scope as traditional dishwashers,
and whether a separate category of dishwasher is needed to address these appliances.
This was discussed with stakeholders at the first stakeholder meeting, with the
conclusion thasuch machines are, at this time, within the sc@sedefined in Article 1
(1) of Regulation 2019/2017 and 2019/202A stalkeholder raised the possibility,
however, that reintroducing drying to the definition of a household dishwastend
SEOfWAHRASYy M 2 NJ wO2YLI OGQ FTNRBY (KS &a02L5 0

3.2.3.Verification tolerances

According to the MEETP, it is necessary under Task 1 to check whether methods used to test and
calculate relevant ecodesign parameters are accurate, reliable and reproducible, or, if any flaws
exist, and how these problems can be addressed. In addifidicle 8 (b) ofRegulation(EU)
2019/2022 states that the level of verification tolerances should be a particular focus of this
review.
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Table3-4: Verification tolerances defined in Table 5 of Annex IX of Regulation (EU)

2019/2017.

Parameter Verification tolerances

Eco programme energy consumption (EPI

Eco programme water consumption (EPW

Cleaning performance index)|

Drying performance indexgjl

Programme duration ¢J

Power consumption in off mode {P

Power consumption in standby modes(P

Power consumption in delay start«pP

Airborne acoustic noise emissions

The determined valugshall not exceed the declared value of EF
by more than 3%.

The determined valueshall not exceed the declared value of EP)
by more than .

The determined valureshall not be less than the declared value
IC by more than 1%.

The determined valdeshall not be less than the declared value
ID by more than 1%.

The determined valueshall not exceed the declared valuesby
more than 5% or 10 minutes, whichever is the longer.

The determined valleof power consumption Pshall not exceed
the declared value by more than 0.10 W.

The determined valleof power consumption &, shall not exceed
the declared value by more than 10% if the declared value is hi
than 1.00 W, or by more than 0.10 W if the declared value is lo
than or equal to 1.00 W.

The determined valueof power consumption £shall not exceed
the declared value by more than 10% if the declared value is hi
than 1.00 W, or by more than 0.10 W if the declared value is lo
than or equal to 1.00 W.

The determined valueshall not exceed the declared value by mc
than 2 dB(A)re 1 pW.

Verification tolerances are necessary due to the unavoidable uncertainty of measurement. For
household dishwashers, verification procedures for market surveillance are a defined in Annex

IV of RegulatiofEU)H " MK H A H H

6 w9 02 RS aRequiaton (EURYLR2017y Y S E

L -

OWIOYSNEHE [0St QUST AyOfdRAYyI OSNAFTA@E3RY (2t SNI

It should be noted thaEcodesigrRegulation EU 2019/2022 does not includa verification
tolerance forairborne acoustic noise emissigna line with the fact thathis Regulation does

include anyecodesign requirementsn airborne acoustic noise emissions

Verification tolerances given in the regulations are supposed to consider these possible
differences to ensure correct judgement BYSAsof the compliance of the product under
verification. A false judgement of nemompliance could have severe consequences for the

manufacturer (e.gfines,withdraw from market etc.).

Regarding power consumption in the off mode and standby mode, Regulation (EU) 2023/826
laying down ecodesign requirements for off mode, standby mode, and networked standby
energy consumption of electrical and electronic household and office equipment is relevant.
Annex Vof that Regulatiordefines verification tolerances for market surveillance procedures
(Table 3-5) Household dishwashers are explicitly excluded fribin scope ofRegulation(EY

2023/826.

5In the case of three additional units tested as prescribed in point 4, the determined value means the
arithmetical mean of the values determined for these three additional units.
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APPLIA recommends continuing regulating the Low Power Mode Requirements in the ecodesign
regulation for household dishwashers (i.e. excluding household dishwashers from the horizontal
Regulation (EU) 2023/826) as this regulation does not contain emergency measures which are
ySOSaalNE F2N WgSGQ LW AIYyOSad Ly |RRAGAZYX
conditions, including delay start and time for Low Power Modes.

Table3-5: Verification tolerances defined in Table 1 of Annex V of Regulation (EU) 2023/826.

Parameters Verification tolerances

The determined value shall not exceed the declared value
more than 0.10 W.

Power consumption in standby The determined value shall not exceed the declared value
mode more than 0.10 W.

Power consumption in off mode

The determined value shall not exceed the declared value
more than 0.10 W if the declared value is smaller than 1 W
by more than 10 % otherwise.

Power consumption in networked
standby

Time needed for the equipment to
reach the applicable low power
mode or condition

The determined value shall not exceed the declared value
more than 10 %.

Regulation(EY 2023826 sets the same absolute verification tolerance of OM@or power
consumption in the off mode. Differencesf Regulation(EY 2023/826 compared to the
Regulations for household dishwashérslude:

9 a blanket verification tolerance of 0,1/ for power consumption in standby mode
(compared to providing both relative and absolute tolerance values depending on
whether the declared value is higher or lovexjual to 1,00W);
 thedzaS 2F GLI2GSNI O2yadzyLliazy Ay ySig2N] SR ail
as a parameter
f noLJ- NI} YSGSNI 2y GLRGSNI Q2yadzyLJiAz2y Ay RStl & &
T ank RRAGA2Yyf LI NIYSGSNI 2y aGAYS ySSRSR F2NJ i
power mode or condition.

Stakeholders, including manufacturing and market surveillance stakeholders, provided feedback
on the verification tolerances as currently defined.

APPLIA provided list of general principles which it believes should be taken into account when
discussingerification tolerances:

1 The moment to reconsider the approach of the verification tolerances can only take
place when the Habel and eco design legislation is revised for a product category. It is
not acceptable to change the approach of the verification tolerances during a
continuation of the Habel and eco design legislation

1 Regarding the current methodology for verification by physical testing, thealed 1 +
3 approach: APPLIA currently sees no reason to change the methodology as it is well
known and established

1 Any change to the value of the verification tolerances may influence the choice of
technologies as production variation is related to the technologies used. This may affect
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the number of models available to consumers on the EU market. This needs to be taken
into account when new eco design limits are established.

Feedback from a market surveillance authority stated that in general, suppliers declare cleaning
performance and drying performance worse than measured, stating the minimum requirements
according to regulation. Deviations from decla@dsshave only been identified in the drying
performance index. One reason for this could be that the test includes a subjective component.

In favour of lowering verification tolerances, in particular for the cleaning performance index
and drying performance index, it was argued that reducing the margin of test uncertainty would
require devices to perform better. Better cleaning and drying performance would better meet
consumer expectations, and avoid undesirable behaviours, like putting dishes through a second
wash cycle or using programmes other than the eco programme.

However, other stakeholder feedback argued that lowering the verification tolerances for
cleaning and drying performance will have no effecpiactice. Arguments were also made
against lowering verification tolerances for parameters which have qualitative elements. For
example, testing the cleaning performance index requires the preparation and application of
Wa2AfQ 0ADPSPE F22R YR 0S@OSNI IS adlAyao G2
which soiling has been removed. Likewise, the drying performance index is based on a
qualitative assessment of the water droplets remaining on dishware. Although detailed
instructions are available for both, there is still a level of human uncertainty which cannot be
controlled for. Feedback from a market surveillance authority also raised that drying
performance is based on a subjective evaluation, but as the measured value determines whether
a product can enter the market or not, it can be a source of conflict with economic operators.

Two stakeholders stated that verification tolerances should not be narrowed without evidence
provided by Round Robin Testing (RRT) which proves in statistically significant terms that the
margin of error of testing laboratories is indeed lower than the defined tolerances.

A RRT was recently coordinatedAdpstadtSigmaringen University (ASaf) behalf of CENELEC
and APPLIfEIlts et al., 2023)The goal was ttest the difference in measured performance of
dishwasheraunder the existing reference system, and the planned updates to the reference
systemdefined in prEN IEC 60436:202eventeen laboratories participated, including 12
manufactureg @st facilities and 5 test laboratories. Thesere located in Germany (9), Italy
(3), Sweden (1), France (1), Poland (1), Turkeya(@China (1)

Eilts et al. (20223tate that voluntary data on the current reference detergent used to test the
cleaning and drying performance of household dishwashers (defined in standard IEC
cnnocYHnmpb! a5mMYHnun a& WRSGSNEHSYy(OH 5Q0 61 &
addition, tests on own appliances only covered 11 appliances contributed by just four
participants.Several stakeholders statdsbwever,that it is possible to reduce the verification
tolerancefor cleaning and drying performanas the basis of this RRIh addition, China has

also conducted its own RRifith the same appliances in 7 different labs which the results
mirrored that of Europe, demonstrating the repeatability and reproducibility of the method.
Indeed, as a result of the RRTs, the IEC has now adopted a standard deviation for cleaning
performance of 8%, and China of 786 cleaning performance and drying performance
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It wasalsohighlighted in the stakeholder feedbatikat the current Regulations do napecify
what should happen in the event that n@lue can be measured for the cleaning and drying
performance index. For example, in standard EN 60436, ifaslated that the cleaning and
drying performance should not fluctuate too much between individual test runs. If this is the
case, there is no valid measurement restilie Regulations, however, presuppose that a value
has been measureloly the market surveillance laborator@ne stakeholder stated thétshould

be addressed in the new regulation how to proceed in these casnestherstakeholderstated

that such cases can be treat@gdthe same manner as has been developed for tumble dryers
where there used to be a similar issue with measurement of the fireasturecontent, but that

this has been addressed Regulatios (EUR023/2533and (EU) 203/25340n the ecodefgn

and energy labelling dfousehold tunble dryers Firstly, a simplification was created in that as
soon as one of the three devices fails the triple test, the model can be declaredongpliant

(to put it succinctly, if the device does not clean or dry, it is not a dishwasbecpndly, it was
stipulated that the measurement of the parameter must have produced a valid regud.
approach was developed following the results of the EU market surveillance project EEBLIANT3

It was also highlightedn stakeholder feedback that theerification tolerances used in
regulations and standardiiffer. It is not necessary that these verification tolerances aliba:
standard provides information on the level of uncertainty of the measurement method, while
the regulation defines the tolerance for uncertainty allowable during market surveillaihée
alsomade clear in the regulation th&tiSAsshall only apply the verification tolerances defined

in the regulation.Some stakeholders stated that these tolerances do not need to be the same.
APPLIA recommends however that therificationtolerances shouldeviewed based on the
updated Standard 60436.

The verification tolerances planned for the upcomiedition of the relevantlEC Standar@0436
Electric dishwashers for householdusea Si K2 R4 F2NJ YSF adzNAy3 (KS
in Table3-6.

Table3-6: Verification tolerances as defined in Regulation 2019/2022 and 2019/2017 and
prEN IEC 60436:2024

Verification tolerances defined in Annex Verification tolerances proposed in EN IE

604362025

IV of Regulation 2019/2022 and Annex IX
of 2019/2017

Parameter Relative Absolute Relative Absolute

Eco programme
energy 5% N/A 5% 0,04 kWh
consumption (EPEC

€co programme

water consumption 5% N/A 3% 0,3L
(EPWC)

cleaning

performance index 14% N/A 10% N/A

(Io)

6https://eepliant.eu/
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_drylng performance 12% N/A 6% N/A
index (b)
programme 0 . 0 .
duration (T) 5% 10 min 2% 4 min
Power consumption 0,10 W 24% 0,06 W
in off mode (R)
power consumption 10% (to be used if i(f)’cligc\lergg Ssl::ed
in standby mode declared value lower than or equal 18% 0,04 W
(Psm) higher than 1,00W) - 1,00 W

 10% (to be used if %10W (to be used
power consumption if declared value
. declared value 7% 0,2W
in delay start (R) higher than 1,00W) lower than or equal

9 ! t0 1,00 W

UG TR 2dB(A)re IpW  N/A N/A

noise emissions

One general difference between the ecodesign and energy label regulations for dishwashers and
standards EN IEC 604262 is the use of absolute verification tolerances. According to
feedback, the standard (which is currently in development) specifies when relative and absolute
values should be used, and that for energy, water and time the recommendations from the

working group should be as followed:

1 Expanded uncertainty for the energy consumption: 0,04 kWh for an energy
consumption< 0,800 kWh and 56 for an energy consumptiok0,800 kWh;
1 Expanded uncertainty for the water consumption: @,3or water consumptions 10L
and 3% for water consumptiong10L;
1 Expanded uncertainty for the programme duration: 4 min for a durat®@®90 min and

2 % for a durationk200 min

APPLIA states thatbsolute verification tolerances shouddsobe consideredn the regulation

for other parametersbeyond power consumptiodue to the low consumption values which
dishwashers can achieybowever they also state that they are still discussing the values with
experts).In particular, it is argued that absolute values are needed for parameters where a
percentual value would not be able tover the deviations occurring in the measurement which
are inherent to the standardt is added that the concept of absolute verificatitmlerances in
combination with percentual verification tolerances has already been used in the past for LPM.
This concept is used for small values to still cover the measurement uncertainties coming from
the standard (measurement uncertainties, calibration uncertainties, allowed tolerances for used
parameters e.g. Water inlet temperature or ambient temperafure

However, another stakeholder stated thdig use of absolute values when defining verification

tolerances can lead to an increase in the percentage of tolerance when not applied correctly.
According to stakeholder feedback, the decision about whether a relative or absolute value
should be used must be made on a parameter by parameter basis for the product in question.

In general:

9 Absolute values should be preferred when the measurement error is not likely to be
influenced by the absolute value of the measurand;
1 Relative values should be preferred when the error will grow or diminish with the

absolute magnitude of the measurand.
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It was also stated thahe relative vs. absolute (or vice versa) verification tolerance should not
be used as an elegant way to reduce the verification tolerance or on the contrary to make it
larger, without a robust technical justification. It should also not be used to the advantage of
less consuming (and not necessarily more efficient) machines. Finally, the definition of
verification tolerances must also consider what is practically possible in laboratory (i.e. based on
the sensitivity of devices).

It is agreed by all stakeholders that a further narrowing of the verification tolerance for cleaning
performance and drying performance is possjlale demonstrated by the recent RRifl Europe

and ChinaWhile smallinconsistenciesn machines do exigalthough manufacturers striveot
ensure as much consistency as possible, small varidtionachines are an unavoidabieality),

this is controlled foby the manufacturer when reporting the expected performance (a buffer is
usually addedl.e. performance iseported at the minimum required value of the cldesnsure
compliancein the case of market surveillancaneaning a machine with a cleaning of 1.18 will
be declared as 1.13 to allow maximum safety byfférwas added that this underreporting
means that performanceinder standard test conditions usually better than reportedlhis
observation was confirmed by MSA feedback.

The extent to which the verification tolerances should be narrowed is not agreed upon among
stakeholders. It iargued byone manufacturer that a narrowing of the verification tolerance to
8% for the cleaning performance and drying performaniseachievable as proven by the
European and Chinese RRT. They attgaidowering the tolerance would necessitate improved
performance to reduce the risk of appliances failing to meet their declared values

The latest version of the standard IEC 60436:2025 also revised the verification toldraribes
cleaning and drying performance based on the results 020#2/2023 RRTt should be noted

that the decision tcset the value of relative expanded uncertainty at 10% reflects the results of
theww¢ NB&dz G& FT2NJ 6KS WI@oNAR adaisSyQ AoSo
Section 3.3.1.2

However, another manufacturer stated that a verification tolerance of%0mirrors the
improvements observed in the last RRT while also taking into account that experience with the
new standard still needs to be developed, and that reductions should be proposed carefully.

Finally, one manufacturer providef@éedbackon the verification tolerancedor low power
modes, stating that the recommendations from tE®N IEC 60438025 could be followed i.e.
expanded uncertainty for low power modes should et exceeded by more than 0,10 W if
lower or equal that 1,0 W or 10% for more than 1,0 Wis recommendation would only apply
G2 at 26 SN 02y a dzy LI, aLthe verificationkoferared of theothidR ISw power
modes is already defined accordingly.

Another stakeholder expressed continued support for the handling of low power modes in the
vertical regulation for dishwasheiise. continued exemption from the horizontaégulation
(Regulation(EU) 2023/826 on ecodesign requirements for off mode, standby mode, and
networked standby energy consumption of electrical and electronic household and office
equipmentas this regulation does not contain emergency measures which are necessary for

2t

WgSGQ LK ALFYyOSad LY RRAGAZYS (GKS K2NRT 2y Gl ¢

delay start and time for Low Power Modes.
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Circumvention

Annex IV of 2019/2022 and 1X of 2019/2017 specifies that an appliance shall not be designed to

oS FoftS G2 RSGSOG AG Aa oSAy3 GSaiSR oSoe3ad o8
react specifically by automatically altering its performance during the test with the objective of

reaching a more favourable level for any of the parameters specified in this Regulation or

AyOft dzZRSR Ay GKS (GSOKyAOFt R20dzySyidlFdAz2y 2NJ AyO
this is the case, it shall be deemed incompliant.

However, the ANTICSS (A@ticumvention of Standards for Better Market Surveillance) project

found that circumvention can not only be achieved through automatic detection of the test

situation and alteration of the product performance specifically during testing, but also through

a preset or manual alteration of the product affecting the performance or resource
O2yadzYLIiA2y Rdz2NAYy3a GSadAy3aed Ly LI NOGAOdzZ I NJ aGKS
instructions given in some standards opens the door for possible misuse: manufacturers may

require that specific test instructions, preparations or{reatments of the appliances are used

specifically only by the test laboratories that have no comprehensible justification (e.g. technical

or safety reasons), but are aimed at achieving more favourable results compared to other

LINE RdzOG & GKIG R2 y20 T2448.2081).4dz0K AyaidNUWzOGA2yasé

For example, the project tested three models of household dishwashers according to the
harmonised standard EN 50242:2016. In one model, the manufacturer's instructions according
to the harmonised standard required the removal or change of position of many of the
accessories that were fitted to the appliance, for example, removal of a third rack or splitting
the cutlery basket into two parts and placing in different positions. These instructions were not
given in the user instructions, and when followed, reduced the number of place seftiggs
from 16 to 12ps(a reduction of 28%). As a result, the specific energy and water consumption
per place setting increased 28 and 344 respectively, and therefore exceeded the verification
tolerances (Graulickt al.2021).

The ESP&xplicitly prohibits such forms of circumventidror example:

Regulation EU 2024/1781 establishing a framewaork for the setting of ecodesign requirements
for sustainable products

Recital 79
(79) In order to ensure that ecodesign requirements achieve their intended effects, this
Regulation should set out comprehensive and overarching provisions which are
applicable to all products covered by ecodesign requirements and prohibit the
circumvention of such requirements. Therefore, any practice leading to an unjustified
Ff SN GA2Yy 2F GKS LINRPBRdzOGQA LISNF2NXIyOS Rdz
period after putting the product into service, leading to a declared performance that
YAANBLINS&ASY(Ga (GKS LINRPRAzOGQ& F Olidzk £ LISNF 2 NI

Article 40
Prevention of circumvention and worsening of performance
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681 1.Economic operators shall not engage in any behaviour that undermines the compliance
682 of products with this Regulation regardless of whether that behaviour is of a contractual,
683 commercial, technical or other nature.
684
685 2.Products falling within the scope of a delegated act adopted pursuant to Article 4 shall
686 not be placed on the market or put into service if they are designed to alter their
687 behaviour or properties when they are tested in order to reach a more favourable result
688 for any of the product parameters regulated in the applicable delegated acts adopted
689 pursuant to Article 4.
690
691 For the purposes of this paragraph, products designed to be able to detect that they are
692 being tested and which automatically alter their performance in response and products
693 pre-set to alter their performance at the time of testing shall be considered to be
694 products designed to alter their behaviour or properties when they are tested
695
696 3.Economic operators that place on the market or put into service a product covered by
697 a delegated act adopted pursuant to Article 4 shall not prescribe instructions specific to
698 testing that alter the behaviour or the properties of the product in order to reach a more
699 favourable result for any of the product parameters regulated in the applicable
700 delegated acts adopted pursuant to Article 4.
701
702 For the purposes of this paragraph, instructions leading to a manual alteration of the
703 product, before a test, that alters the performance of the product shall be considered to
704 be instructions specific to testing that alter the behaviour or the properties of the
705 product.
706
707 4.Products falling within the scope of a delegated act adopted pursuant to Article 4 shall
708 not be placed on the market or put into service if they are designed to alter their
709 behaviour or properties within a short period after being put into service, leading to a
710 worsening of their performance in relation to any of the product parameters regulated
711 in the applicable delegated acts adopted pursuant to Article 4, or their functional
712 performance from the perspective of the user.
713
714 5.Software or firmware updates shall not lead to the worsening of product performance
715 beyond acceptable margins specified in the applicable delegated acts adopted pursuant
716 to Article 4 in relation to any of the product parameters regulated in those delegated
717 acts or the functional performance from the perspective of the user when measured with
718 the test method used for the conformity assessment, except where the customer
719 explicitly consents prior to the update to such worsening of performance. No change
720 shall occur as a result of rejecting the update.
721
722 Software or firmware updates shall in no circumstances lead to the worsening of product
723 performance as referred to in the first subparagraph of this paragraph to the extent that
724 the product becomes necompliant with the requirements set out in delegated acts
725 adopted pursuant to Article 4 applicable at the time of the placing on the market or
726 putting into service of the product.

727  According to stakeholder feedback the time of writing this review studyhe most recent
728 product specificecodesign regulationé.e. Regulation (EU) 2023/2533 on household tumble
729 dryers)have been revised taddresscircumvention as defined ithe ESPR regulatiott should
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be noted however, that tumble dryers is not directly analogous to a dishwasher, as they do not

require loading instructions.

Regulation 2023/2533 with regard to ecodesign requirements for household tumble dryers

Article 6
Circumvention

1. Manufacturers, importers or authorised representatives shall not place on the market
or put into service products designed to alter their behaviour or properties when being
tested, to achieve a more favourable result for any declared value of the parameters
regulated in this Regulation. That includes, but is not limited to, products designed to
detect they are being tested by recognising the test conditions or test cycle and to
automatically alter their behaviour or properties in response, and productsegbr

alter their behaviour or properties at the time of testing.

2. Manufacturers, importers or authorised representatives shall not prescribe specific
test instructions which alter the behaviour or the properties of products to achieve a
more favourable result for any of the declared value of the parameters regulated in
this Regulation. That includes, but is not limited to, prescribing a manual alteration of

I LINRPRdzOG Ay LINBLI N} GA2Y FT2N GKS (G4S4&i

compared with when it is in normal use and operated by the eumskr.

3. Manufacturers, importers or authorised representatives shall not place on the market
or put into service products designed to alter their behaviour or properties within a short
period of being put into service in a way that worsens any declared value for the

parameters regulated in this Regulation.

Adaption of Article 6 on Circumvention in liAgticle 40 of ESPR using tugproach adopted in
Regulation (EU) 2023/2538 supported by some manufactureiBheissue of test instructions

was discussedOthers, however, argued during the first Stakeholder Meeting on tH& &0

January 2023hat loading instructions are not provided to engels because they are not

relevant (users typically do not possess standaadi place settings It was argued that

adjustments related to the loading plan of the appliancgy be necessary for accurate
measurement, and thaeach product group must be individually evaluated to determine

whether such adjustments are justified.

However, the authors of this review paper find ththe wording as used in Regulation (EU)
2023/2533 does not make reference kmading instructions provided to end consumers, and

5 KA OK

AYaGSFR NBFSNER (2 &LING arodNG id pgrepaiatidn foivithe yedizkviich | £ G S NI
Ff SNR GKS LINPRdzOGQa o0SKI@A2dzNI 2NJ LINR LISNI A Sa

operated by the endiseré | OliA2ya 6KAOK O2dZ R 06S dzyRSNRi22R

propertiesinclude for example, the removal of racksomething which users atmlikely to do)

Such actions careducethe number of place setting@vhich is a declared product property)

and result in increases in the energy and water consumption per place sétimtherefore not

considered necessary to make any specific exemptions from Article 40 of ESPR in the case of

household dishwashers.
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Following SHM2, APPLIA stated that it agrees that Article 40 can also be used for dishwashers,
but requestsclarification on what is and | not allowed under normal udearguesthat all
settings which would be used by a consumer under normal use can be ajlfavezkample,

height adjustments on baskets removal of special loading racks, such as a wine glass holders.
They add that the loadinglan for the declared place setting has to be followed for the tests as
part of the technical documentation (EU 340/2021 Omnibus Enletggl Annex VI 1.(c) and/or

().

3.2.4 . Differentiation between household and commercial dishwashers

l'a SaidlofAaKSR Ay (GKS Hamt t NBLI NF¥G2NE { GdzRe X

(LVD) 2014/35/EU apply for household dishwashers, whereas professional appliances fall under
iKS a02LS 2F (GKS dal OKAYSNEé S5ANBOGAGS 6ab0
intended for household use and which defines essential health and safety requirements for
dishwashers which are intended for professional use. According to the Machinery Directive,

H T

YIydzZFlF OGdzNBENE KI @S (2 RSUGUSNNYAYS (KS WAYGSYRSR |

and state this in the product information or ttse-calledDeclaration of Conformityin addition,
some international standards also defildwusehold us@as detailed below

IEC603352-5:2012W1 2 dza SK2f R | YR & A Y ASafed Faft Z5CParNiculad | € |
requirements for dishwashers

This International Standard deals with the safety of electric dishwashers for household use,
defined as appliances intended for washing and rinsing dishes, cutlery and other utensils, their
rated voltage being not more than 250 V for singlease appliances and 480 V for other
appliances.

Appliances intended for normal household and similar use and that may also be used by laymen
in shops, in light industry and on farms, are within the scope of this standard. However, if the
appliance is intended to be used professionally for washing and rinsing dishes and cutlery and
other utensils that are used for commercial purposes, the appliance is not considered to be for
household and similar use only.

EN IEG607041:202306 Household and similar electrical appliances. Test code for the
determination of airborne noise. General requirements

Standard EN IEC 60704loes not define functional performance characteristics of a household
dishwasher. Its definition is however relevant to the differentiation of a household dishwasher
from a commercial dishwasher.

The standard applies to mam®r battery-powered electrical appliances (including their
accessories or parts) for household and similar uses. By "similaracsjnises thaappliances

that fulfil the Low Voltage Directive can be used in{household applicationdor example in
restaurants, coffee houses, tea rooms, hotels, hairdressing salons, laundries and so on, unless
otherwise specified in the IEC 607R4series 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,
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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. Test standard®r household dishwashers

This section aims to specify the relevant test standards for household dishwastrerning
test procedures for functional performance parameters, resource use, safety and hygiene as

well as

noiseand vibration andother specific test proceduresn addition, major changes in

standardsc in particular standard IEC 60436 on measuring the performance of household
dishwasherg are detailed.

3.3.1.FunctionalPerformanceParameters

3.3.1.1.IEC 6043@025Electric dishwashers for household us®ethods

for measuring the performancgedition 5.0)

The fifth edition of IEC 60436 was published in September 2025, and cancels and replaces the
fourth edition plus its amendmenEC 60436:2015+AMD1:2020

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

edition:

1

il
)l
)l

Implementation of a new reference machine, which better reflects modern dishwasher
energy and water saving technologies.

Implementation of the new reference detergent type E, which better reflects market
detergents formulations. It includes upgraded enzymes and a lower content of silicates
to reduce the alkalinity.

Implementation of an alignment factor for the cleaning performance assessment
Introduction of replacements and alternatives for the pan and knives.

Improvement of the room temperature control by a temperature measurement inside
the dishwasher directly prior to the start of the test programme.

Update of the weight of different load items and the specified ranges to anneal the
requirements in the document to the actual weight of the items.

Introduction of an updated method to assess low power modes providing astsfep
measurement description and including new modes, e.g. network standby which are of
increased importance for dishwasher offering additional services via internet
connection.

Inclusion of additional method for dishwasher testing which allows the assessment of
variations of dishwasher units from one model.

New requirements for the loading and handling instructions for tests institutes.
Implementation of testing methodology for multbmpartment dishwashers.
Improvement of ballast soil preparation process in Annex V.

Regarding the new reference machjreMiele G 7332 SC was named as the successor to the
previous reference machine Miele G 12222.
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Klicken oder tippen Sie hier, um Text einzuge@aly a limited number ofhe previous
reference machingemaired in stock These can be used to replace reference machine in test
labs when neededas well as meet the needs of n&U countries who use the same test
standards (for example, China and Australtd}. expected that the remaining stock of reference
machines will be used up by 20Zthenewreference machine reflesthat modern dishwashers

use significantly less water and energy in the eco programme than the existing reference
machine and manage detergent differentlyas well as achieving an improvedeaning
performance(CENELEC, 20R4)ccording to CENELEC feedbalb&, new reference machine
alsohas a more stable performance. This is an important factor for standardisation and market
surveillance, as it reduces the variations in test results between Himsreference detergent

also requirecchanged, as thereviousNB F SNBYy OS W5SGSNHBSyYy (i 5Q Ay Of dzR

longer being manufactured. Current tests are being performed using a finite supply of the
enzyme which has been reserved for testing processes. These enzymes were manufactured for
the last time in December 2023 and have been frozen to maintain their potency for as long as
possible. Nevertheless, it is estimated that by June 2025 the enzymes will no longer be useable
due to the aging process. In addition, modern detergents are less alkaline and include
significantly more active enzymes than Detergent D. They also require lower doses and achieve
KAIKSNI Of SIyAy3a LISNF2NXIYyOSd ¢Kdzaz GKS ySg
conditions(CENELEC, 2024)

Changing the reference system will have implications on the cleaning performance achieved by
the reference machinewhich will in turn impact market surveillance activities due to the
requirements set irRegulation (EU)2019/2022 According to stakeholder feedbackiganing
performance is the only parameter which will be affected by the change in the reference system
as it is the onlyneasurewhich is based on a ratiof the tested dishwasheand the reference
machine.

The ability of the G 72332 to function as a reference machine focldeming assessment was
assessed in a Round Robin Test. During this test, an alignment factor for the increased cleaning
performance of the new reference system (machine plus detergent) was also devised.

Implications for market surveillance

The fact that a new reference system is being introduced is part of the normal process of
standardisation. For example, this is th& &ime since the creation of this standard that the
reference detergent will be changed. These changes are made for a number of reasons, including
technological progress, requests from consumer groups for changes that better reflect real
conditions, or changes due to new regulatory requirements (for example, ingredients used in
detergents no longer being allowed under REACH).

However, an issue has arisen on this occasion due to provisions includRedutation (EU)
2019/2022, which has set out specific requirements for market surveillance based on standard
60436:2015/AMD1:2020 edition 4.

According to the ecodesign requirements seRegulation(EU)2019/2022, dishwashers must
achieve a cleaning performance index (Ic) greatenthd?2 (Annex Il)Crucially, this means
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dishwashers must achieve a cleaning performance score 12% greatdhtiachieved by the
reference machine in order to enter the European market.

' YYSE LLL 2y WaSl adz2NBYSyi

GC2NJ GKS LizN1X}22 aSa

2T O2YLX Al yOS
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'yR OF t Odzf I G

YR @SNATFAO

of this regulation, measurements and calculations shall be made using harmonised
standards the reference numbers of which have been published for this purpose in the
Official Journal of the European Uniawr other reliable, accurate and reproducible
methods, which take into account the generally recognised stétie-art, and in line

GAGK GKS F2tf2gAy3

LINE GAAAZYEE D

Annex Il goes on to provide specific calculations forcthaning performancendex:

GC2NJ GKS OFfOdzg I A2y

2 T (lo bkaShousehofi Idightvasaer LIS NJF 2 N

model, the cleaningerformance of the ecgprogramme iscompared to the cleaning

performance of a reference dishwasher.

Thelcis calculated as follows and rounded to two decimal places:

Oh Agpy 06

And:

e
™| ©

pe O

Where:

(@}
=

(@}
¢

G:iis the cleaning performance of the eco programme of the household dishwasher
under one test run (i), rounded to two decimal places;

G,is the cleaning performance of the reference dishwasher for one test run (i), rounded

to two decimal places;

N is the number of test runs.

To summarise, Annex Ill makes it mandatory that MSAs verify the compliance of dishwashers
with cleaning performance requirements set in regulation by comparingldioé the tested
dishwasher with thdc of the reference dishwasher defined in the harmonised standard.

This creates a shoterm challenge. Either

1 The updated standard IEC 60436 is not accepted as a harmonised standard, meaning
MSAs need to continue to measure and calculatasing the old reference system,
including Detergent D and the old reference machine. However, because Detergent D
will not be available in the near future, in practice this metnas no market surveillance

will be possible.
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9 The updated standard IEC 60436 is accepted as a harmonised stanuzkohg
compliance withthe cleaning performance requirements difficult if not impossible to
achieve This is because the new reference system achieves a cleaning score of 4.45,
meaning to reach the threshold defined in Regulati@iJ))2019/2017, the tested
appliance would need to achieve a score of 4.92 out of a maximum achievable score of

5 (Figure3-1).

5.50

4.50

4.00

3.00

2.00

G 1222 SC Necessary performance of test G 7332SC Necessary performance of test
machine to reach ED threshold

Current reference system

machine to reach ED threshold

Future reference system

Figure3-1: Performance of reference machines (old and new) and the corresponding
cleaning score required to reach thecodesigrthreshold.

Designing an alignment factor

Source:(CENELEC, 2024)

From the perspective of standardisatiowhen defining a new reference machine and new
detergent, it makes sense teeflect the stateof-the art, as this ensures that the reference
system maintains relevance over a longer perlddweverthe newreference system witesult

in lowering the Ic ratio between tested appliances and new appliancesridiis that many
appliances which were deemed compliant using the old reference systitmow not meet the
minimum ratio defined irRegulation(EU)2019/2022due to theimprovement of the reference

system.

To test the difference in theneasuredperformance of dishwashertested under the old and
new reference system, APPLIA in coordination with CENELEC TC5@Wist€éiPa Round Robin
Test (RRTyvhich was carried out betweeSeptember 2022 andlay 2023.The RRT was
coordinated byAlbstadtSigmaringen University (ASWacultylLife Sciences, Department for
Performance &Hygiene. Miele & Cie. KG supplied theew reference machine samples, and
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944  BSH Hausgeréate GmbH suppled? ¢ Sa (i ! dalhplegntogeCsMB6ECX51apng with an
945 additionaltest box that was included in the Low Power Mod4>M)measurement(Eilts et al.,
946  2023)

947 The RRT tested one household dishwasher and one new reference machine together with the

948 LI NI AOALI GAy3 (GSad 7T QAlabbratariesspartigated, NAdEINBEy OS Y
949 manufacturer test facilities and 5 test laboratori@&ble3-7). The tests used the dishware and

950 soilspecifications provided in EN 60436:2qHits et al., 2023)

951 Table3-7: Participants of the Dishwasher RRT 2022/2023

Applitest GmbH Germany Germany
Arcelik, R & D Lab Istanbul Turkey
ASKO Appliances AB (Gorenje) Sweden
Bonferraro spA Italy
BRANDT FRANC France
BSH Home Appliances Germany
Electrolux Italia S.p.A Italy
Electrolux Poland Sp. z o. Poland
Foshan Shunde Midea Washing Appliances Mfg. Cc .

Ltd China
Haier Germany GmbH Germany
LG Electronics Deutschland GmbH Germany
Miele & Cie. KG Germany
Samsung Electronics GmbH Germany
SLG Prifund Zertifizierungs GmbH Germany
TOV Rheinland LGA Products GmbH Germany
UL International Italia Italy
VDE Testing and Certification Institute Germany

952  SourcefEilts et al., 2023)

953 In the RRT, théuture reference system (new reference machine + detergent E) was tested
954  againsthe current system (old reference machine + detergenaBjvell as &ybrid system (old
955 reference machine + detergent E).
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The results of the RRT showed that fla¢ure andhybrid reference systemdeliver different
measurement results for theleaningindex compared to the previous reference system. For
example, thecleaning performance indeis significantly lower under th&uture system, and
somewhat lower under the hybrid system, than under the current systeigu(e3-2) (Eilts et
al., 2022) Most importantly,the cleaning performance indeof the future system is lowehan
the minimum performance requirement defined in Annex IRe&fgulation (EU2019/2022 (i.e.
the Ic shall be greater than 1,12).

Cleaning Index

1,25
< 1,20
— — TS
2 115 , ,
c e
~ 1,10 | i

S —
1,05
1,00
Current System Future System Hybrid System

Figure3-2: Boxplot of cleaning index for the current, future and hybrid system
Source{Eilts et al., 2022)

For the current system the mean cleaning value is 1,181 (with reported minimum values of 1,060
and reported maximum values of BQ.

For the future system the mean cleaning index value is 1,067, with reported minimum values of
1,115and reported maximum values of 1,161. As compared to the current system the mean
cleaning index for the future system is decreabgd.4 %.

For the hybrid system the mean cleaning index value is 1,139, with reported minimum values of
1,025 and reportednaximumvalues of 1230. As compared to the curresystem the mean
cleaning index for the hybrid system is decreased.By/&!

To assess whether dishwashers tested under the new reference system would meet the
necessan|c ratio if they were tested under the old reference system, an alignment fazar

be usedo equalise the results of the new system with the results of the old sy¢isits et al.,
2023) to the alignment factor works bartificially reducingthe measuredperformanceof the

new reference systenit is possible to do this using a mathematical approach
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979 As a followup to the RRT, Hochschule Albst&igmaringen devised two alignment approaches

980 for both the cleaning performance and drying performance. For both cleaning and drying

981 LISNF2NXI yOS> GKSNB | NB QudedtClcUBiaNR [f O $ FiguFe?2 NMJO NB LJ2 N
982 3-3) (Eilts et al., 2022)

983 f ' LIINRFOK MY NBLERNI a6/ dzNNByd /FfOdAgFFGSR =1 f
984 Future Measured).

985 - Alignment Factor 1 (AF1) from Hybrid Measured to Future Measured (accounting

986 for improved performance for new detergent E)

987 - Alignment Factor 2 (AF#pm Future Measured valu® Current Measured value

988 (accounting for improved performance of new reference machine).

989 f ! LILINRIF OK HY NBLRNI &/ dNNBydG /I fOdzZ F SR =+ f
990 Current Measured

991 - Only 1 alignment factor used (i.e. accounting for performance difference of

992 detergents only).

AF2

N . i

993
994 Figure3-3: Alignment Factor Cleaning Index Approach 1 (left) and Approach 2 (right)
995 Source (Eilts et al., 2022)

996 Theresults using pproach 1 and 2vere analysedit wasconcludedthat approach 1 and 2 are
997 comparablein their overall resultsNevertheless, Eilts et al. (2028commend Approach 1
998 (Hybrid via Future measured) for several reasons, including:

999 9 takes phase out of current system into accgunt
1000 T if the limit valuesof the Regulatiorshould be changed, further alignment would be
1001 easier to manage
1002 1 labs already using the Future system would not require any further alignment factor.

1003 Eilts et al. (2022plso comidered wherethe alignment factorshould beincluded in the
1004 calculation of the cleaning performance index as defined in EN 603 possibilites were
1005 compared

1006 When calculating the average cleaning score for one test run (3rd step)
1007 0 R B 0 p

0
1008 0 p UB 0 p

31



1009
1010

1011

1012
1013

1014

1015
1016

1017

1018
1019
1020

1021
1022
1023
1024

1025

1026

1027
1028
1029
1030

1031
1032
1033
1034

1035
1036
1037
1038
1039

1040
1041
1042
1043
1044

Review study and support to evaluation and impact assessment for ecodesign and EU energy

|l abelling fo

r

t he

product

group

fihousehol d

When calculating the logarithm of the cleaning performance index for one test run (4th

step)

Os=
¢

LU 4 L
a8 a¢

(@]}
=

When calculating the arithmetical average of the logarithm of the cleaning performance

index for the test series (5th step)

48—
B R

When determining the cleaning performance index for the test series (6th step).

0 Agew

Eilts et al(2022) found that the calculation step has no impact on the ovéralldzZNNBS y G/ | £ Odz I
+ | f o=8if and thus recommend that it is included in tHesdep of thecleaningperformance
indexcalculation, as this results into required changes in the calculation software.

As a resulof the RRT and the recommendationfsEiltset al (2022),an alignment factor for the
calculation of the cleaning performance indexncludedin the next version of EN IEC 60436.
The cleaningperformance index(PC) willthen be calculated using the following equation

(CENELEC, 2024)
06 0 POADT®E D WO O

Where:

1 AF1 (new detergent) =®46 (if old reference machine used) ORGD (if new reference

machine used)
1 AF2 (new reference machine) A04;

1 Using an alignment factdor purpose of compliance and verification of compliance

The alignment factor has beatevisedto artificially reduce the performance of the reference
system, to reflect that thecleaning performance indesequirement set inRegulation(EU)
2019/2022(i.e. that the cleaning performance of tested dishwashers i86lBetter than the

reference machineyill bedifficult or even impossibleinder the new reference system.

There is a risk however, that this approach is not legally spuedif noncompliance was
detected during market surveillanceit would be unclear whether this necompliance was
genuine or the result of the alignment factdrhe only way teliminate this risk entirelyvould

be to(re)test an appliance using thad reference systenbut this will not be possible after mid

2025 when DetergentD¢ is no longer possible.

Eilts et al. (2022) themselves cautioned thtad proposed alignment factor is based on limited
data. Voluntary data on the current detergedid¢ was only provided by 9 out of 16 labs in the
RRT test, and in addition, tests on own appliances only covered 11 appliances contributed by
just four participants. Thus, they strongly recommend further validation (a minimum of five labs

plus the new reference machine).
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To this end, the European Commission has previously stated that the revised stand#rd3eN
(Edition 5), when available, cannot be harrseai, as the calculations in the current regulation
differ from those proposed in the updated standard.

The result ighat verification of the cleaning performance index by M3Alsnot be possible
between theend of the availability of DetergeiDe (predicted by mie2025) and thaevision
of Regulation (EU)2019/2022.deaning performance is the only parameter that cannot be
verified.Market surveillance ofergyefficiencyrequirements are not affected.

Ultimately, changesn the reference system are a normahd unavoidablepart of the
standardisation procesa&nd if gaps in the ability of MSAs to vedfmpliance with Regulation
are to be avoided in futurenecessary measurde align the regulatory and standardisation
processes mudte agreed between European Commission and Standardisation Bodies.

In their position, APPLIA strongly recommend not to copy calculations from standards into the
regulation as has been done during the last revisions. In the afasecessary standardization
changes it can happen that existing standards are changed also in calculation formulas (e.g.
alignment factor) and this is then creating a mismatch between regulation and standardization.

Further, it is recommended that only the new reference system is used.

The current IEC 60436:2025 includes an alignment factbe development of a new
international standard for dishwashers will take four yedrmwever, CENELEC intends to
introduce amendments to the EN version of the standard in order to better align with European
regulation.In particular, a complete replacement of the old reference machine with the new
one (i.e. no longer allowing use of G 1222 appliances plus alignment factor).

Changes foreseen in"eedition of IEC 60436 (expected 2029)

Following the publication of the"sedition of the standard in September 2025, the IEC has began
work to preparethe sixth edition.The indicative timeline is as follows:

T

=A =4 =4 =4

2025: New work item proposal (NP)

2026: Working draft (WD)
2027: Committee draft (CD)

2028: Committee draft for vote (CDV)

2029: Final draft of IS (FDIS)

The standard dish load defined li6C 60436:2025 expected to change in the next edition of

the standard, due to a discontinuation or planned phase out of some items from the market.
The successors to this dish load are already being discussed. A priority of the standard is to
achieve a dish load which is as close to consumer use as possible, as well as ensure the long
term availability of the test load items. As such, larger, heavier items are planned (in line with
market trends). In addition, the shape of some items, in particular soup plates, will likely change
(the current standard defines soup bowls with a rim, however, however, in real use, many bowls
do not have rims (with implications for loading). It must also be considered that other
geographies, common dishware items also differ.

By introducing larger, heavier dishes, the thermal mass of the standard dish load is expected to
increase. This will impact the EEI of the dishwasher. The exact load which will be introduced in
the new standard is yet to be defined. As of September 2025, the possible dish load in
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consideration resulted in an increase of 29 Wh energy in a 12 PS machine, which is the equivalent
of a 5.4% increase in the EEI of ara#ed machine.

In addition to dishwaregutlery items defined in the test load could also be changed in the next
version of the standard in order to address possible issues with the quality of the current knife
defined in the standard, as well as be more consumer relevant and reflect evolving fashions. In
particular, the size and height of table forks, table spoons and table knifes has increased. The
potential replacement cutlery (as of September 2025) also has the potential to increase the
thermal mass of the test load by 11 Wh in a 12 PS machine. This is equivalent to a 2.1% increase
in the EEI for a-fabel model.

Taken together, the current proposed changes to a standardlda&hwill increase the thermal
mass of a 12 P8 the equivalent of 15 PS as defined®HC 60436:2025

Another impact of the dish load changing is that the dimensions of the test load will also change.
Some manufacturers will need to redesign trays and baskets in order to accommodate the
changed dimensions of the standard load and/ or achieve the necessary cleaning performance.
As the dimensions grow and the space between dishes decreases, the cleaning performance of
some dishwashers (under test conditions). may decrease. Ultimately, the number of PS declared
for some dishwashers may need to be reduced.

In addition to the change in the standard dish load, a more significant change in the concept of

0KS RA&AK f2FR A& Ay RS@OSt2LIYSyiGde LG A& O2yaiRr
YydzZYoSNE¢é ® ! & (GKS RAYSyairzya 2F K2dzZaSK2f R RAAK
kitchen niches, to fit more PS into a dishwasher (thus being able to declare a higher load and
differentiate product on market), the only option is to optimise rack/basket design. However,
optimising for the test load (which as established above, may not reflecllifealonditions)

reduces consumer flexibility, and ultimately can lead to consumer dissatisfaction (not being able

to fit dishes into racks or cutlery into baskets) or may reduce cleaning performance (by
encouraging overcrowding of dishes).

€
g

l'a | NBadzZ G GKS L9/ A& O2y&aARSNAY3I || WFAESR f
basic idea is that dishwashers will be categorised according to their external dimensions, and

each category will be tested by a fixed number/ composition of load items. The number of PS

per category is still subject to standardisation, Ipgissible categories and the defined PS per

category could be as follows:

f  Mini dishwasher (WD435mm, H%35mm): PS according to declaration (i.e. as in existing
standard)

f Compact dishwasher (@#36mm0s00mm, H3600): PS according to declaration (i.e. as
in existing standardl)

§ Slimline dishwaser (W&36mmCs49mm, HG500mm):8 PSi.e. fixed load; indicative
value, still subject to discussion in standardisgtion

§ Standard dishwasher (M650mm, H3600): 12 PS (i.e. fixed logdndicative value, still
subject to discussion in standardisation

In IEC WG2 DW a loading workshop has been conducted to assess the feasibility of the basic
concept. No negative feedback on the loadability of 8PS for slimline dishwashers and 12 PS for
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standard sized dishwashers has been received, but trials are ongoing. The first initial
performance testing witlcurrent load itemgi.e. not the new dish load which will likely consist

of larger items with different dimensions) did not show significant impact on cleaning
performance. The impact on cleaning performance of the mest load under the fixed load
concept is currently unknown.

The advantages of moving to a fixed load model are considered by the IEC to be the following:

Better consumer representativeness and improved usability;

Increased comparability of resource efficiency and performance values;

Reduced test complexity;

Reduction of thermal mass for machines with high loading capacity (16+ PS), resulting in
potential reduction of fleet energy consumption.

= =4 =4 =4

Due to the diversity of small machines (minim and compact), setting clear category definitions
is currently considered too difficult. For these models, it is expected that the concept of self
declaration will remain.

Finally, achange in the microwave oven specified for soil preparation is also foreseen, due to
the current model being phased outhis change is not foreseen to have an impact on the e
cleaning performance of the reference system.

The planned changes to international IEC standard 60436 (expected 2029) raise guestions for
European regulation.

As outlined inSection 3.3.1, the changes in the reference system (reference detergent and
reference machine) introduced in edition 5 IBfC 604362025 have resulted in theleaning
performance requirements defined in Regulation (EU) 2917/1369 and (EU) 2019/2022 becoming
unreachable. In this case, changes to the dish load of the dishwasher are again expected to have
an impact on the cleaning performance of the reference system. However, it is not yet known
what this impact will be, making futuseroofing the regulation and possibility of market
surveillance difficult.

3.3.1.2.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 (IE8474) as well as standby (IEC 62301) are currently
being revised and are expected to be published in 2025.
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3.3.2.Material efficiency standards

Article 8 (e) of Regulation 2019/2022 states that the review of the regulations shall include a
F20dza 2y AGGKS [LIINPLINAIFGSySaa 2F aSdiddAay3a I RRA
products in accordance with the objectives of the circular economy, including whether more

aLJ NB LI Nla akKz2dZ R 06S AyOfdZRSRED® {AYAfFNI&sz ||
L2aaAoAfAdGe G2 | RRNBaa OANDdzZ I NJ SO2y2Yeé 2025007
material efficiency standardisation is analysed.

Following the publication of the Circular Economy Action Plan in December 2015, the European

/| 2YYA&aaAz2y Lzt AaKSR alyRIFIGS akpno dal GSNRIFE 9
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 Extending product lifetime
1 Ability to re-use components or recycle materials from products at-efiife;
1 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

NE3IdzA | G2NE fAYAGE 'YYSE L 2F akpno AYy&adSIR adl
nature. They may be cited together with prodisgecific or product group harmonised

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

AYLX SYSY(Ay3 YSIFada2NBa aSi 902RSaAdy NBIljdzANBYSy

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 establishgdable3-8).

Table3-8: CENELEC Joint Technical Committeen Energyrelated products- Material
Efficiency Aspects for Ecodesidstructure

WG1 Terminology

WG2 Durability

WG3 Repair, Reuse, Upgrade
WG4 Remanufacture

WG5 Recycling

WG6 Communication

LY FTRRAGAZ2Y (2 ¢w npppn G¢SN¥Ya YR 5STAYAUGAZ2YA
standards were developed, which contain generic principles to consider when addressing the
material efficiency of energy related products. These horizonal standards are intended for

36



Review study and support to evaluation and impact assessment for ecodesign and EU energy
| abelling for the product group fihousehol d

1191 possible application to all products falling within the scope of Directive 2009/125/EC for energy
1192 related products. They can be used by prodspecific Technical Committees when developing
1193 productspecific standards.

1194  An overview of the horizontal standards is presented below. However, no dishwsiseeific
1195 material efficiency standards ayet available.

1196 3.3.2.1.EN 45552:2020 'General method for the assessment of the
1197 durability of energyrelated products'

1198 Durability has been defined differently in a number of standards:

1199 1 IS0 11994: a feature of the product to retain the serviceability until a marginal condition

1200 is approached, with a predetermined system of maintenance and repair being used.

1201 1 IEV 19201-21: ability to perform as required, under given conditions of use and

1202 maintenance, until the end of useful life.

1203 1 ISO 147085: ability of an item to perform a required function under given conditions

1204 of use and maintenance, until a limiting state is reached.

1205 1 Regulation 2024/1781 (ESPR) Article 2(22) provides the following definition for

1206 RdzNJ o Af AdGeY alKS oAfAGE 2F F LINRRdAzOG G2 Y
1207 dzy RSNJ aLISOATASR O2yRAGA2YyAa 2F dzaSX YIFIAYGSyl

1208 Though the four definitions differ in formulation, they are essentially the same, making clear
1209 that maintenance and repairs are part of the lifetime of a product and to be considered in the
1210 determination of a products durability.

1211 Horizontal standard EN 45552 defines ttuncept of lifetime The lifetime begins with the first

1212 use of a product, which ends when the product meets a limiting state i.e. it fails and a repair is

1213 needed. Through repair, the product lifetime can be prolonged. This use, limiting state and

1214 NB LI ANJ 020t S OFy 200dzNJ aSOSNIt (A YBEAADSAT2NBS & KA
1215 Ol y y2 f2y3SNJ 6S NBLIANBR® ¢2 NBO23ofAABSAXS R
1216 standard EN 45552 differentiates between:

1217 1 Durability i.e. Time between first use and eofllife; and,
1218 T wStAlIOAEfAGE ADPSd ¢AYS 06S0G6SSy FANRG dzaS | yR
1219 results in a primary or secondary function no longer being delivered.

1220 Itis arguedoy stakeholders thaassessing the durability of dishwashers in a standardised way is
1221 very difficultdue todue to the numerous external influences on the durability, including ambient
1222  conditions, user behaviour, intensity of use, and factors beyond technical design influencing the
1223 decision to repair or not repaiA standardised measurement of durability would also therefore
1224  require a standardised assessment of repair needs and standardised repair procebures.
1225 mirror real life conditions, it would also need to consider the econdatitors which limit repair

1226 (as technically, a device could in theory be repaired and operate infinitely).

1227 ltis therefore arguedhat instead of durability, is instead sensible to focus on reliability testing.
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1228 One stakeholder argued thagliability testing is the best possibility to reveal weak points in the
1229 devices and indicate potential for optimisation and enhances the time the device can be used.
1230 Another stakeholder also argued that a reliabitiggt plus a repairability testould negate the

1231 need for the development of a further durability test

1232 wS3dzA | GA2Y HAHNKMTYM 09{twlO ! NOAOfS HOHOUL RSTA
1233 functions as required under given conditions for a given duration without an occurrence which

1234 NBadzZ Ga Ay | LINAYFNE 2N aSO2yRINE FdzyOilAzy 27F I
1235 line with the explanations above and clarifies that the reliability of a product would include the

1236 time of its function until the first occurrence of a malfunction of fault that requires repair

1237 operations.

1238 When using the horizontal standard to define product/product group standards, the following
1239 gaps need to be addressed:

1240 9 Definition of product/product group priority functions/parts

1241 1 Definition of environmental/operating conditions

1242 9 Description of test methods to assess priority part reliakjlity

1243 f DSTAYAGAZ2Y 2F GfAVYHKGAYVIE AYRIEROSYGAIET aSYR

1244  According to stakeholder feedback on the development of a product group standard for
1245 dishwashers, it is more sensible to perform reliability testing atgtaeluct levelas opposed to

1246  on priority functions or parts, as all componertperate as asystem and are important for
1247 overall reliability. One stakeholder suggested that some parts testing may be appropriate due
1248 to the stresses on these parts, for example, the door and racks of a dishwasher.

1249 What is however also clear is that the conditions under which the product is operated also
1250 influence reliability, i.e., environmental conditions like temperature and dust but also
1251 maintenance performed by the consumer. Thesecatled conditions are no longer under the
1252 influence of the manufacturer, however, would need to be considered by the manufacturer
1253 when ensuring a minimum reliability of the product.

1254 Finally, one of the biggest limitations to reliability testing is time interviews with

1255 manufacturers, a time range of 4B months was reported fov' I y dzF I OG0 dzZNENE Q 24y Y
1256 for performingreliability testing. In a market surveillance context, however, stakeholders state

1257 that this test duration is too long.

1258 Options for accelerated testing do exist, for example, continuous running of the machine, but
1259 this does not mirror real life conditions. For example, the @min between cycles can have
1260 animpact on system stres&ccelerated tests alsweedto be to some extent automated, so that
1261 they can rurcontinuously without human intervention. This also means they can run without
1262 detergent and soil, again reducing tieatlife conditions of the testTherefore, accelerating
1263 tests lead to less accuracy.

1264 A standard for measuring the reliability of dishwashers is being developed by CENELEC Working
1265 Group 2.2 (project number not yet available). According to stakeholder feedback, verification is
1266 a challenge. Verification requires subjecting an appliance to tests which replicate the expected
1267 lifetime use. This is a time intensive processvfishing machies, by increasing the spin rate, it

1268 has been possible to increase the strain put on appliances during the test, which has resulted in
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shortening the test period to three months. According to manufacturer and MSA feedback, this
is challenging or not possible ftSAs Dishwashers will face the same challenge, and it is not
yet known how the strain rate can be increased to approximate lifetime use. The more
compromises that are made, the further the test will move from real consumer behaviour.

It was suggested 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
Y2RSfa LXIFOSR 2y G(KSOVYERRSOUSadwNyH2O0RBDEDs2WHERNA
model and conclude that the less complex models also comigiyever, 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 longlt was also pointed out that it is already permissible that

YI ydzF I O dzNB NE  (aBduse this to derive desuldsifor otheriRnSdels by calculation

or modelling.

Thus, it can be concluded that good technical solutions for testing reliability is still required. For
this a standardisation request 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
stakeholderargued, there is still-3 years left to develop a standard for reliability in time for a
regulatory revisionwhich ispossible if clear goals are sétowever, they also state thatiifis

clear from the beginning that testing reliability not practical from the viewpoint of market
surveillance then it should not be pursued further, as theorst-case outcome would be
requirements and subsequent declaration of reliability valwdsich are never testecand
verified.

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

wSYl ydzFlF OGdzNAYy3 A& RSTAYSR AY 9b npppoYHAHAN |
product from used products or used parts where at least one change is made which influences

GKS &l FSdez 2NAIAYLFE  LISNF 2 NWroguGiScreatéddadoligd & S 2 NJ (0 «
remanufacturing process can be considered as new products when being placed on the market

wS3dzt F A2y HAaHnkMTYyM 09{twlO ! NOHAOfS W 6émc0 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

2N G8LJS 2F GKS LINBPRdAzO(GTéd ¢KAa fFGGSNI RSTAYAGA
in 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 45553:2020, however 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
StAYAYIFGS GKS ySSR F2NJ Iy 92[ LINRPRdzOG 2N 02 YLR)
of the Waste Framework Directive (s&ection 3.4.1.6 for detail). However, it would also

SEOf dzRS GKS LRGSYGAlIt NBdzaS 2F LINBRdAzOGa 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 ossome new components would be necessary.
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1310 EN 45553 revolves around the assessment of properties relevant to the process steps involved
1311 in the remanufacture of productd able3-9).

1312 Table3-9: Link between the remanufacturing process steps and product attributes.

Product Attribute

Inspection
Disassembly
Cleaning
Reprocessing
Assembly

Ability to be identified X X X
Ability to locate access points
X X
and fasteners
Accessibility of parts X X X X X
Ability to be X X X

disassembled/assembled

Wear and damage resistance
during the remanufacturing X X X X X X X
process steps

1313 When using the horizontal standard to define product/product group standards, the following
1314 gaps need to be addressed:

1315 1 Identification of product specific attributes for the product/product group;

1316 1 Identification of relevant product specific assessment/scoring parameters.

1317 3.3.2.3.EN 45554:2020 'General methods for the assessment of the ability
1318 to repair, reuse and upgrade energglated products'

1319 EN 45554:2020 defines the following processes:

1320 f Repaira LINPOSaa 2F NBOdzNYyAYy3I | FldzZ G§& LINRRdAzO
1321 AYGiSYyRSR dzaS¢

1322 T wSdzaSY daLINRPOSaa o0& ¢gKAOK | LINPRdzOG 2NJ Ada Lk
1323 FNE dzaSR F2NJ 0KS &l YS LJzN1JI2 &S FT2N 6KAOK (K
1324 reuse after a second or subsequent reuse are also considered.reuse

1325 f ! LJANFRSY AGLINRPOSaa 2F SyKFIyOAy3a GKS TFdzyOlAzy
1326 2F I LINB Rudb@rinéted that an upgrade may involve changes to software,

1327 firmware and/orhardware.

1328 Regulation 2024/1781 (ESPR) Article 2 defines the repair and upgrading processes as follows:

1329 T ' NIAOES H do6Hn0 WNBLIANDR YSIya 2yS 2N Y2NB
1330 LINE RdzOG 2NJ gl aisS G2 | O2yRAGA2Y gKSNB Al 7Td
1331 basically the same as the one included in EN 45554:2020, though also referring to the
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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.

INGHAOES H GaOMTO WdzLJANI RAY3IQ YStya | OlGAz2y
LISNF2NXYIFyOSs OF LI OAlGes alFSde 2N I SadKSGA

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 WFiB basically the same as the one included in

EN 45554:2020. In 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 useib55EN

YR dzaSa || Wi22t02E | LIINRFOKQ (2 FaasSaa GKS

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

Productrelated criteria include:

T

Disassembly depth: the number of steps required to remove a part from a product,
without damaging the product.

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

Tools: accessibility of the required tools

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
SYGANRYYSYGs> 2N) NBljdZANBa NBf20FGA2y (2
SldzZA @1t SyiQ SY@ANRYYSylo

Skill level: requirements on the technical skill of the person undertaking the repair, from

a
Oa

0/

WELeaYLYyQ oy2 alAffo 2N WISYSNIfAaAaGQ OLISNREZ2Y
LINR R

WSELISNIQ 6aLISOAFAOLEEE GNFAYSR Ay GKS
I dzi K2NA &SR SELISNIQ 2yftéed ¢KSNB Aa | faz
any skill level.

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

Servicerelated criteria include:

1

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 group).
Information availability: refers to both the comprehensiveness of the information and
the availability to various target groups.

Return options: options available for returning defective, used or upgradable products.
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A full overview of the ratings system is giveM able3-10.

Table3-10: Rating system for the assessment of the ability to repair, reuse and upgrade
energyrelated products based on DIN E$554

Fasteners

Tools

Working Environment

Skill level

Diagnostic support and interfaces

Availability of spare parts by spare
part interfaces

Availability of spare parts by
duration of availability

Types and availability of
information by
comprehensiveness

A:
B:

C:

A:

Reusable
Removable

Neither removable nor reusable

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 4

B:
C:
D:
E: Not feasible with any existing tool

W >

(@)

moow>»

m OO >»

>

(@)

oo0Ow>»

us]

Feasible with product group specific tools
Feasible with other commercially available tools
Feasible with proprietary tools

: Use environment
: Workshop environment

: Productiorequivalent environment

: Layman

: Generalist

: Expert

: Manufacturer or authorised expert
: 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

: Standard part
: Proprietary part with standard interface

: Proprietary part with nostandard interface

: Longterm availability

: Midterm availability

: Shorterm availability

: No information on duration of availability

: Comprehensive information available
: Basic information available
: No information available
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A: Publicly available
s s evelalsy o i ,:vai_llalglle :or indepfen;jent rtehpair szrvice .provid.ers y
information by target groups : Available to manufactureruthorised repair service providers
D: Available to the manufacturer only

>

: Comprehensive return model existing
: Basic return model existing

us]

Return models
C: No return model

>

: Builtin
: On request

w

Data transfer and deletion

(@)

: Not available

: Integrated reset
: External reset

: Service reset

: No reset

Password and factory reset for
reuse

o0 w>

A: Comprehensive information available

Types and availability of B: Basic information available
information by C: No information available
comprehensiveness

1377  Source{Ritthodd et al., 2022)

1378 When using the horizontal standard to define product/product group standards, the following
1379 gaps need to be addressed:

1380 9 productspecific priority parts

1381 1 relevance of remanufacturing criteria to the specific product group

1382 9 definition of all classes within the producand service criteria with regards to the
1383 specific product group.

1384 The JRC has also developed a general approach for the assessment of the ability to repair/
1385 upgrade energyelated products and has tested the feasibility of this on three product groups
1386 (Laptops, Vacuum Cleaners anshing Machmes). According to the final report of this study,
1387 this built on the general experience gained by €ENNELELTC10 during the development of
1388 EN 45554 and was developed in line with the standards.

1389 One parameter included in the JRC methodology for a scoring system for repair and upgrade of

1390 productsg KA OK Aa y2i AyOfdzRSR Ay (G4KS 9b npppn Aa GF
1391 on the availability of free repair in the case of failures, and where relevant, a commitment to

1392 upgrade the product periodically (JRC, 2019).

1393 Finally, the French Repairability Indgee Section 3.4.3.3 and Belgian Repairability Index are
1394 examplef a scoring system for repairability which has already been introduced tm#nket

7 JRC Publications Repositerinalysis and development of a scoring system for repair and upgrade of
products (europa.eu)

43


https://publications.jrc.ec.europa.eu/repository/handle/JRC114337#:~:text=1)%20To%20develop%20a%20general%20approach%20for%20the%20assessment%20of
https://publications.jrc.ec.europa.eu/repository/handle/JRC114337#:~:text=1)%20To%20develop%20a%20general%20approach%20for%20the%20assessment%20of

1395
1396
1397
1398

1399
1400

1401
1402

1403
1404

1405
1406
1407
1408

1409

1410
1411
1412

1413
1414

1415
1416
1417

1418
1419
1420

1421
1422

1423
1424

1425
1426

Review study and support to evaluation and impact assessment for ecodesign and EU energy

| abelling for the product group fihousehol d

Severalstakeholdersraised this as a relevant driver fimprovingthe repairability of their
products. In addition, they alsstated a preference for a Europearide approachlt was also
raised that narket surveillanceof repairability would be an essentielement of any regulatory
measures in this area.

In their feedback to the draft of this review study, APPLIA also requested a standardisation
request is issued to better support the regulation.

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

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

¢KS |aasSaaySyid 2F | LINPRdzOGQa NBOeOfl oAfAlGexl

representative Enaf-Life (EoL) treatment scenario, to be defined at the product group level.
This will 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 or is not possible, and
does not include efficiencies of different treatment steps.
9 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 (0KS L9/ KI a R-Sf&inf@rhaBor pravidedby ¢ o p
manufacturers and recyclers and for recyclability rate calculation of electrical and electronic
SljdzA LIYSYy G Q

However, feedback from a recycling stakeholder is thase principles have not yet made any
impact on the recycling of devices.

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 components.
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Verification 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 mustdreincluded in the documentation.

It does not oblige the collection of information for all components. However, only components
verified asreusedcan 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 rewliion 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 locatippeeFigure3-4)

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 erdsers seeFigure3-5).

Primary matersal ‘ processe Fimished
or recyched | -l I*rocess A r «  product for the

matecal

Matwrsal " Material being b G Pre convmmer

reuti]

linthe 7 prepuasation

Yoo ~ reclaimed and N~ Ne Materia matertal Other production
S\ Jrnresaes

Potential mix of material

Pre-cansumer material

Figure3-4: Definition of pre-consumer material under EN 45557
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- CONS T hor Ext
'rima acesial nished Ocher ErP
P'rimary magesia Produdion Finis Waste materal i

or recycled - - product for - =g - production

matersl end-iser processes

« Potential mix of materials

» FPost-consumer material

Figure3-5: Definition of postconsumer material under EN 45557

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:

 ¢KS RSTFAYAGAZY 2F WalkonSmebbBtéhSaaQ Ay NBfFGA2

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.

9 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'

9b npppy dzasSa G(KS SEralGAy3a aeadisSy §
t NPRdzOG&a 2F FyR F2NJ 0KS 9t SOUNRGS
EN IEC 624 #Fovides an International Standard for the exchange of material composition data
and provide requirements for material declarations. It specifies to the electrical and electronics
industry and its suppliers:

1 What substances, substance groups and material classes that need to be included in
material declarations; and

1 To software developers, specifications on the data format for the exchange of material
declaration data.

¢KS fAald 2F /waad (2 0S AyOfdzZRSR A& o06FaSR 2y
List.

EN 45558 sets provisions around the use of CRMs including:

1 Regulated/nonregulated CRMs

1 Location of the CRM in the prodyct

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 (if non
voluntary).
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3.3.2.8.EN 45559:2019 'Methods for providing information relating to
material efficiency aspects of enertdlStf | 1 SR LINR RdzO 0 & Q

EN 45559 focuses on the consistent provision of material efficiency information across the EN
4555X standard series. Like EN 455bis also considered directly applicable. Product specific
considerations could include data sensitivity and the intended audience. It should also be taken
into account if there are any specific requirements in legislation regarding the audience and the
material efficiency aspects to be communicated.

3329L9/ ¢w cHcop YoblfeinRdnbtibrny/pididedoy NJ Sy R
manufacturers and recyclers and for recyclability rate calculation of
St SOUNROIT YR St SOGNRYAO SIjdA LIYSY i

IEC/TR 62535 is a technical report, meaning it is not normative. Published in 2012, it provides a
methodology for information exchange involving EEE manufacturers and recyclers, and for
calculating the recyclability and recoverability rates. It aims to:

1 Provide information to recyclers to enable appropriate and opsdi EoL treatment
operations,

1 Provide sufficient information to characteg activities at EoL treatment facilities in
order to enable manufacturers to implement effectivnvironmentally conscious
design(ECDas described in IE6243Q

i BEvaluate the recyclability and recoverability rates based on product attributes and
reflecting real enebf-life practices.

It includes:

1 Qiteria to describeEol treatment scenarios;

1 Giteria to determine product parts that might require removal before material
separation and related information to be provided by manufacturers (location and
material composition);

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

1 Amethod for calculating the recyclability and recoverability rate of EEE. The calculation
is limited to EoL treatment and does not cover collection. The recyclability rate is
expressed as a percentage of the mass of the product that can be recycled or reused,
whereas the recoverability rate in addition includes a portion derived from energy
recovery. This technical report can be applied to all electrical and electronic equipment;

1 Some example data corresponding to identified scenarios provided in AnroxHat
technical report

TwW cHcop Aad dzyRSNJ NB@AaAzy |FyR Al @Attt 0SS azz2y
| 44844YSyG 2F YIGSNRIE NBO2GS Ndmanikte D (CN> S 2 F
stage; its publication is expected for the end of 2025/beginning 2026
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33210L9/ cHnTtn WaldSNRAFf RSOftFIN}IGAR2Y T2
electrotechnical industry

The most recent version of this IEC standard was published in 2018, with the last amendment
dating of December 2020. It contains specifications on the procedure, content, and form of
material declarations for products of companies of the electrotechnical industry or supplying
them. Process chemicals and emissions during product use are out of scope of the standard. It
provides data to manufacturers to allow them to assess products against substance restriction
compliance requirements and to use it in their environmentally conscious design process (across
all product life cycle phases)

3.3.2.11.EN 50614:202Requirements for the preparing for 1ese 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.

3.3.2.12DIN/EN 1875-1: 2005 Dishwasher resistance of articles

The durability of crockery is also considerecanaterial efficiency related standar@ihe term
"Dishwasher safe" according to DIN/EN 1287®/echanical dishwashing resistance of utensils)
says that household items can withstand the combined chemical, thermal, and mechanical
stresses of mechanical dishwashing.

The issue was raised in stakeholder feedback that this standard is voluntary and outdated,
having last been updated in 2005. According to the German Standards Institute (Krafft 2021), a
revision of this standard is needed to reflect changes in the cycle length and mechanics of
modern dishwashers, as well as changes in detergents. According to manufacturer feedback, the
durability requirements of crockery is also set differently across different materials (for example,
500 cycles for porcelain but only 50 cycles for pladiicaddition, it is reported by APPLIA that

the revision of the standard will only request 100 cycles as a minimum durability for crockery.
APPLIA advises against setting ecodesign requirements on dishwashers related to load items.
Instead, we suggest that the industry responsible for manufacturing these items is assessed to
determine the most effective ways to improve their durability.

In 2021, an amendmentas proposedo DIN EN 12874 to address the following issues:

1 The cleaning cycle defined in the standatefines the running time of the rinsing
programme, based on a system (hydraulic) in which all rinsing levels are operated
simultaneously. Thidoes not reflect current behaviour in machine dishwashifige
state of the art is to operate the machines with alternating rinsing technology, with
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different rinsing levels approached sequentiaBunning timegoday are significantly
longer due to energy and water savingseaning items are in contact with detergent
for longer.

1 The composition of the cleaning agents used in EN 1:28[7&s little overlap with the
composition of cleaning agents found on the mariétafft 2021)

1 In November 2024draft versiors of a newDINEN12875series were publishedThe
period of public enquiry runs until the 1st of January 2025.

f DIN 1287am Wa S O didtwadhidd reistance of utensils; Part 1: Reference test
method for domestic articles; German and English version prEN 128878 n H 0 Q

f DINEN12878Wa SOKI yA Ol f RAA&AKG | & KRagrdA Insp&donand | y OS 27

evaluation; German and English version prEN 128%H n H n Q

3.3.3.Safety Standards

Safety for dishwashing appliances is mainly dealt with by the following standards:

 Thegeneral part EN6033YH nHN Wl 2dzASK2f R | yR-SafetyAf | NJ Sf
-t NI mY DSYSNIf NBldANBYSyiaQ GKFEG Aa 02YY?

a set of Part 2 documents addressing the different specific products;

§ For dishwashers, EN 60325 YH N HM Wl 2dzaSK2f R | YR -aAYAf !

NJ

SafetycPart2p Y t | NI A Odzf F NI NBIjdZANBYSyda F2NJ RAAKS |
T 9b cMTTAYHAHO W9t SOUGNRO I LILKEAvbidareSabackD2yy SOG S
siphonageand failure of hos&e SGaQ Fa FIFNJ a4 GKS O02yySOiAzy

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 cover also protection against further hazards deriving from abnormal situations that
can be expected to happen during normal use.

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 adtlyRINR& GF1S Ayid2 [ OO2 dzyoltageKekctritb Ij dzA N

installationsct F NII MY CdzyRFYSydlFf LINAYOALX Sas |aasSa
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 a part 2, and to appliances designed on new principles.

An appliance that complies with the text of this 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 of this standard may be examined and tested according to the intent of the
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1594 requirements and, if found to be substantially equivalent, may be considered to comply with the
1595 standard.

1596 3.3.4.Noise Standards

1597 In general, noise is measured according to the specifications prepared by IEC TC59 and
1598 transferred to Europe between IEC and CENELEC. For noise measurements on dishwasher the
1599 relevant standards are:

1600  ENIEC6070%2023nc ® Wl 2dzaSK2f R FyYR aAYAf LI NI St SO0 N
1601 RSGSNYAYILGAZ2Y 2F |AND2NYS y2AaSeo DSySNI ¢
1602 technical committee TC59X.

1603 ' EN 60704£-3:2020, IEC 607620 YH AMT ® Wl 2dzZaSK2f R YR &AYAf Il
1604 Test code for the determination of airborne acoustical noise. Particular requirements

1605 T2NJ RAAKglI AaKSNAQ® ¢KA& LI NI H FRRNXaasSa GKS
1606 1 Part3 as EN 607t2006. Household and similar electrical appliaritésrHDRAWN]

1607 Test code for the determination of airborne acoustical noise. It addresses a procedure

1608 for determining and verifying declared noise emission values, describes the procedure

1609 for verification of any noise declaration and gives values of standard deviations of

1610 reproducibility for different categories of appliances.

1611 3.3.4.1.EN IEC 6070%:202306 Household and similar electrical

1612 appliances. Test code for the determination of airborne noise.

1613 General requirements

1614 Part 1 of IEC 60704 applies to maiosbattery-powered electrical appliances (including their
1615 accessories or parts) for household and similar uses. By "similar use" is meant use under
1616 conditions similar to those in the home, for example in restaurants, coffee houses, tea rooms,
1617 hotels, hairdressing salons, laundries and so on, unless otherwise specified in the IEQ 60704
1618 series of standards. It does not apply to appliances, equipment or machines designed exclusively
1619 for industrial or commercial use, appliances which are integrated parts of a building or its
1620 installations, such as equipment for air conditioning, heating and ventilating (with some
1621 exceptions) oil burners for central heating, pumps for water supply and for sewage systems,
1622 separate motors or generators and appliances for outdoor use.

1623 3.3.4.2.DIN EN 60702-3:202008 Household and similar electrical

1624 appliances Test code for the determination of airborne acoustical
1625 noise- Part2-3: Particular requirements for dishwashers

1626 (IEG507042-3:2017)

1627 Requirements apply to electric dishwashers (forming a unit) for household and similar uses, with
1628 or without automatic program control, cold and/or hot water supply, removable or fixed
1629 connection to the water supply or drainage system, intended to be placed on the floor against a
1630 wall, builtin, placed under a kitchen counter, kitchen worktop or sink, weadlinted or placed
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on a tableIn addition to considering the noise of cleaning functions, the noise of water supply,
drainage, prewash and intermediate rinse is also included.

The current version replaced DIN EN 60268t200602. Changes include the following:

(a) itdoes not contain a description of a suitable test enclosure because the test enclosure has
been included in IEC 607042010, Annex B;

(b) the values of the standard deviations of the sound power levels determined in accordance
with this part are given in Section 1;

(c) inorderto avoid a device behaving in a certain way as a result of programming to recognize
the test runs, an artificial soil is used in this new edition in addition to the unsoiled load.
This artificial dirt can form a film on the unsoiled load. Cleaning agents must therefore be
used. An initial test has shown that no foaming is expected. Previously, tests were only
carried out with unsoiled loads and without detergents or rinsing aids, in order to avoid
unsteadiness caused by foaming.

The inclusion of an artificial soil originates in Mandate 481 from 2011 and Regulation (EC) No.
1059/2010, which requested a method for the determination of airborne acoustical noise
emissions. Corresponding to the requirements for performance measurements, it was specified
that the method shall be designed in a way that does not enable the test machine to detect the
running of a test cycle and to adjust the programme course accordingly. (EN M/481 2011). To
be in line with the requirements of the Mandate, a new test procedure was elaborated and
revised to be incorporated in the 3rd committee draft of IEC (EN) 6@7®4n 2014. The
standard test programme for noise measurements is the same programme as used for
measuring the cleaning performance, the drying performance and energy and water
consumption, according to IEC 60436.

The standard test load for noise measurements is the &@mbrding tdEC 60436. It consists of

the whole number of complete ps plus the corresponding serving pieces, which together
O2YLINRA &S GKS YIydzZF O0dzZNENRA NI GSR OF LI OAlGeéad ¢ KS
frozen artificial soil. Apart from this glass the standard test load shall be unsoiled.

The artificial soil shall be prepared from UHT (ultra heat treated) milk with a fat content of 3.5%.
Glasses shall be filled with 200 ml artificial soil and frozen for at least 48 h in-stdoudroze
compartment according to IEC 625%52The intention behind the application of ballast soil is to
simulate a soiled load and to have an effect on potential turbidity sensors. Detergent shall not
be dosed; the containers for salt and rinse aid are filled and the dosage is adjusted to the setting
with the smallest amount.

3.3.5.Electromagnetic fields / electromagnetic compatibility (EMC)

EN IEC 5501%:2021%9 f SO0 N2 Y I 3y S-iRaqGirer@edty fhdlhaudebold fappliarces,
electric tools and similar apparatas | NI MY 9YA&daAzyQ
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EN IEC 55012:2021¥%9 f SO0 N2 Y I 3y S-iRaqGirer@edty fhdlhaudebold fappliarces,
electric tools and similar apparatus I NI HY LYYdzyAdGeQ

EN IEC 610082:2019/A1:2021W9 f SOG NRB Y I 3y S A GPad 32y Llidhits inditd £ A& 09
F2N) KENY2YyAO OdzNNByYyild SYradaairzya o0SldaA LISyl Ay Lz

EN 610068-3:2013/A2:2021W9 f SOU NR Y I 3y S A OPa@ 23YLidits] LindtatidnA G & o6 9 a/
of voltage changes, voltage fluctuations and flicker in publicvoltage supply systems, for
SIdA LIYSY(d ¢AGK NIGSR OdzZNNByd Xmc ! LISNIJ LIKIF &S |y

EN 62233:2009a S adzNBYSy il YSiGiK2R&a ¥2NJ St SOGNRYIF3IySGAO
AAYAEF NI FLILI NF Gdzd 6AGK NBIFNR (2 KdzYly SELR &dzNJ

3.3.6.EN 50564:201-12 (EC 62301:211, Edition 2, published oa7"
January 201)IElectrical anceklectronic 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
performance requirementsnor 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
(e.g. monitoring or display). 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 condiioost test
conditions and equipment are applied unless otherwise specified.

Yy SE | L o2ddi WDAARFYyOS 2y Y2RSAa [ yR FdzyOilArzys

standard doesot define these modes, as these definitions are part of the individual Regulations
and performancestandards for dishwashers.
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Annex B (informative) provides some guidance regarding the measurement of low power

modes. The CresFactor 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 annuahergy consumption), the number of hours of operation in each mode
must be assumed for a given periadd the average power for each mode must also be known.
As most appliances can operate in a numbkemodes 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. A 95%
confidence level was chosen in the standard.

Standard IE62301 is currently being revised. The new version is expected in 2025.

3.3.7.EN 50643:2018 (Amendment EN 50643:2018/A1:2&kN0trical
and electronic household and office equipmemfleasurement
of networked standby power consumption of edge equipment

EN 50643:2018 specifies methods for measuring the electrical power consumption of edge

equipment in networked standby moddt includes both measurement procedures and
reporting requirementslt includes a method to test power management, including whether

wireless connections can be deactivated

3.3.8.Smart appliances

¢Energysmart LIN2 R dz@ definéd in the Energy LatiRégulationEY 2017/1369asproducts
G KAOK OlFy o6S OGAGIGSR

itself, in order to improve energy efficiency or the uptake of renewable energies, reduce energy

02

Ay G SNI O

O2yadzYLliA2y FyR T2aG8SNJ Ayy20L GA2y Ay

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

GAOK 2GKSNJ

' VA2Y AYRC

accomplish this task, a Joint Working Group-C3&) has been created by the three ESOs: CEN,
CENELEC and ETSI. The aim was a set of consistent standards which will support the information
SEOKIy3S IyR GKS AyiGSaNIiGAaAzy 27

reports were finalised by the end of 2014
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In 2018 thePreparatory Study on Smart Applian&esirried out for DG Energy under framework
contract ENER.C3.20428 ot 1, was publishedThe Preparatory Studgnaly®d all technical,
economic, environmental, market and societal aspects that are relevant for a broad market
introduction of smart appliancesAnnex?2 of that study describedongoing standardisation
activities.

Workwas also carried outn a Code of Conduct for Energy Smart Appliances (ESAs) (managed
by DG ENER3nd a first CoC has been pubés. The 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:

Hexible start

Monitoring ofpower consumption

Limitation of power consumption

Incentivetable basegower consumptionmanagement

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

=A =4 =4 4 =4

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 SARESPINE IoT Integratio®in example demonstrates how SAREF triples map to the
Smart Premises Interoperable Neutrabssage Exchange Internet of Things (SPINE 1oT)
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)anghasiseshe importance
of common semantics for information exchange. SAREF is highlighted as the chosen
framework to achieve this interoperability, with potential for future extensions.

The CoChas been signed byl manufacturers: Arcelik, Clivet, Daikin, Electrolux, Miele,
Mitsubishi ElectricPanasonic, Vaillant, Vestel, Viessmann and Qvantum Energy AB.

8 https://eco-smartappliances.eu/en

9 https://ses.jrc.ec.europa.eu/sites/default/files/inline
files/code of conduct on energy management related interoperability of energy smart appliances

v.1.0.pdf
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1777 During stakeholder consultatiofieedback was receivefiilom APPLIA that th&€oCshould be
1778 given sufficient time for implementation before considering any ecodesign requirements on the
1779 management of energy use.

1780 3.3.8.1.ETSI TS 103 2643.1.1 (202602) SmartM2M; Smart Applications;
1781 Reference Ontology and oneM2M Mappirf@ARE)

1782 ¢ K Qwaifable Semantics Assets for the Interoperability of Smart Appliances: Mapping into a
1783 Common Ontology as a M2M Application Layer Semargiady commissioned by DG Connect

1784 resulted in the creation of a reference ontology of consensus called SAREF (Smart Appliances
1785 REFerence ontology) covering the needs of appliances related to energy efficiency, and
1786 expandable to future intelligence requirementSubsequently SAREF was mapped on the
1787 European Telecommunications Standard Institute (ETSI) M2M Archit€ET&4, no date)

1788 ETSparticipated in the creation of SAREF and accepted to cover the communication aspect and
1789 provide the necessarstandardisatiomprocess support.

1790 SAREF enables semantic interoperability in the energy smart appliances domain through its
1791 shared, core conceptd.he energy smart appliances industry is the main user of SARESF.

1792 released the second version of the SAREF standard (ETSI TS 103 264) in March 2017. The SAREF
1793 standardisationwork was also included in second release of the OneM2M initiative. SAREF
1794  standardisatiorwork contributed largely to the work and concepts of semantics and creation of

1795 its own oneM2M Base Ontology.

1796 SAREF provides a core model to connect energy smart appliances from all domains
1797 (environment, building, energy, health, transport and so on). However, as different domains
1798 have different information needslomainspecific extensions to the SARE&ndard will result

1799 (Figure3-6).
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3.3.8.2.ETSI standard TS 103 267 Smart Appliances; Communication
Framework

ETSI TS 10267 compliments the SARERta@ogy with a standard forcommunicating and
sharing information.

3.3.8.3.Smart Premises Interoperable Neutrabssage Exchang8RINE

Three European energy smart/smart honmitiatives - AGORA, Energy@Home and EEBus
established an international cooperatida 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 |e@SI(I&@r 7)
and is independent from the used transport protocol.

SPINEs atechnical realation of the SAREF/SAREF4EE ontology

SPINE pcifications have been prepared by W&f7Technical Committee CENELEC TC 59X
(Peformance of househdl and similar electrical appli@as). The result is prEfS806311:
Household appliances networnd grid connectivityg General Requirements, Generic Data
Modelling and Neutral MessageBart 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 prEN506312-x: Household appliances network and grid connectivityoduct Specific
Requirements and Specificatiof&art 2 lists and specifies product specific requirements
and implementation guidanceased on the generic data model and generic neutral
messages.

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

1 prEN5063%4-x: Household appliances network and grid connectivity Technology
Specific Implementation and Test RequiremeRtart 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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3384L9/ ¢{ cHppn 95mM al 2dz&aSK2f-R | yR
Specifying smart capabilities of appliances and deviGeneral
aspects

IEC TSZD50ED] 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

3.3.9.0ther nationallevel standards

3.3.9.1.British PAS 141 rese standard

A British Standards Institute (B3Publicly Available SpecificatidRAS)is a standardisation
documentwhich resembles a British Standard allows a different development process: a
PAS is developed in remmpse 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 proposetifor further developmentas a British, European or international
standard(BSI, 2012)

ThePAS 1412011specificatiorwassponsored by the UK Department for Business Innovation
and Skillgo increase the raise of electrical and electronic equipment and to ensure that they
are tested and repaired to a minimum le(&SI, no date)The British noffior-profit company
WRAP has developed a setl&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-iese and can be used as a guideline to product assessment and
testing.

The PAS 141 Protocol Product Guide for Dishwashers developed by WRAP describes a series of
minimum tests that should be performed on domestige dishwashers when the product shall

be considered functional or fit for rase for auditing purposes. No specific testing procedures

and techniques are described as the protocol shall be applied as widely as possible.

The following components of a dishwasher shall undergo a visual inspection, safety or function
test (Table3-11):

Table3-11: PAS 14¥Protocol Product Guide for Dishwashers

Hoses, trims, connector, seals Visual inspection of condition and for damage

Component Test

OpAS 141: 2011 was withdrawn in March 2@%] (2024)
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Hoses, trims, connector, seals Visual inspection of condition and for damage

Door hinges and handles

. Visual inspection of condition
Detergent dispenser

Knobs, switches, internal racks and spray bars Visual inspection of absence or damage
Cabinet and back panel Visual inspection of condition

Feet Visual inspection of absence or damage
Plug and lead cables Safety test regarding condition and connection
Door locking mechanism Function test

Hoses, connectors, seals Function test for leakage

Programme control timer Function test

Internal components Function test

Thermostat and heating element Function test

Wash and rinse phases, drain phase, dry phase Function test

Outlet pipe, sump hose Function test regarding damage or leaks
LED display (if applicable) Function test

1863  Source: adapted from WRAP (2013)Bgyano et al., 2017)

1864 3.3.9.2.1S08887: Design for Manufacture, assembly, disassembly and end
1865 of-life processing

1866 Thsseriesof internationalstandardswasfirst developed by th@ritish Standards Institutioas
1867 series BS 8887 (Design for Manufacture, Assembly, Disassembly awdHliEgrgprocessing
1868 MADE) in 2006. Ehseries; which is managed by ISO/TC-10cludes:

1869 1 1SO88871: 2017 - Design for manufacture, assembly, disassembly andodife
1870 processingg part 1: General concepts, process and requiremeiitisis version was
1871 reviewed and conformed in 23.

1872 1 1S08887-2: 2023 - Design for manufacture, assembly, disassembly andodife
1873 processing; part 2: Vocabulary

1874 1 ISO /Approved Work Item (AW8B87-3 (under developmentDesign for manufacture,
1875 assembly, disassembly and eaofilife processing; part 3: Selectionof an appropriate
1876 end-of-life design strategy

1877 1SO 8884l specifies the requirements for the preparation, content and structure of technical
1878 product documentation (TPD) of design output for the cycles of manufacturing, assembling,
1879 disassembling and eraf-life processing of products. It describes the TPD needed at the critical
1880 stages of a design process.
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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 88878 is currently in the preparatory phasé was registeredn the TC work programme
on 31 October 2@4.

3.3.9.3.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 enrdf-life processing (MADE) standardirroring ISO 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:

1 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 new product but should still cover the

whole product (unlike repair).

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

T

=A =4 =8 -4 4 -4

Collection
Inspection
Disassembly
Remediation
Reassembly
Testing
Finishing

3.4. Legislation and environmental labelling

Household dishwashers are already covered by a wide range of legislation at a European level,
as well as by individual Member States and at an international level by third countries. Some of

the regulations relate to health or safety aspects (e.g., Low Voltage Directive), while other
regulations address environmental aspects or labelling (e.g. WEEE Directive, RoHS, REACH, CLP,
FGas Regulation, Water Framework Directive, Waste Framework Directive, Regulation on
Detergents).
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3.4.1.European legislation

3.4.1.1.Machinery Directive (MD) 2006/42/E®REgulation (EU) 2023/1230

The Machinery Directive 2006/42/EMachine Directive, 2006/9.6.2008) a revised version of

Directive 98/37/EC and Member States shall apply the provisions necessary to comply with it

from 29th December 2009. The Directive aims at harmonising health and safety requirements
applicable to machinery, and at ensuring the free circulation of machinery on the Community
YIN]ySGd al OKAYSNE A& RSTAYSR la aly FaaSvyofex
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

F LILIE ABIF GA2YyE

Prior toplacing machinery on the market and/or putting it into service, the manufacturer or his

I dz K2 NRASR NBLINBaSyidl GA@S aKklff SyadaNE GKIFG a
determine the health and safety requirements which apply to the machinery. The machinery

Ydzali GKSYy 6S RSaAaA3IYySR IyR O2yadNHz2GSR GF1Ay3 A\
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 defined. Conformity with the requirements of the Directive is guaranteed by

GKS 2FFAOALE /9 YIFENJAY3I 6KAOK akKlftt o068 FFFAESR
I O0O2NRIyOS 6A0GK ! yYySE LLLé® hGKSNI YFENJAYIE SKA
YSEYAY3 2N GKS F2N¥ 2F GKS /9 YINJAYy3IZ 2N 602iGK:

One objective of the review of the Machinery Directive was to clarify the borderline between

the scope of the Machinery Directive (MD) and the former Low Voltage Directive (LVD)
2006/95/EC2&, now recast as Directive 2014/35/EU, in order to provide greater legal certainty
(European Commission, 2024@)ategories of low voltage electrical and electronic machinery

that are excluded from the scope of the Machinery Directive are listed in Article 1 (2) (k) and
GKSe AyOfdzRS WK2dzaSK2fR L)X AIFIYyOSa AyuSYRSR
dishwashersre considered to be outside the scope of the directive.

Due to inadequacies and inconsistencies in the product coverage and conformity assessment
procedures, the provisions of the Machinery Directive were improved and adaptbd revised
Regulation (EU) 2023/123th machinery, whiclwill repeal Directive 2006/42/EC with effect

from 20 January 2027. Since rules setting out requirements for products within the scope of the
Directive should be of uniform application for all operators across the Union, and not give room
for divergent implementation by Member States, the Directive was replaced by a regulation
(Regulation (EU) 2023/123@orrigendum to Regulation (EU) 2023/1230 of the European
Parliament and of the Council of 14 June 2023 on machinery and repealing Directive 2006/42/EC
of the European Parliament and of the Council and Council Directive 73/361/EEC,

11 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.

2Formerly Directive 73/23/EEC as amended.
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2023/04.07.2023Regulation (EU) 2023/1230 of the European Parliament and of the Council of
14 June 2023 on machinery and repealing Directive 2006/42/EC of the European Parliament and
of the Council and Council Directive 73/361/EEC (Text with EEA relevance), 2023/29)06.2023
Household appliances intended for domestic use that fall under the scope of the Low Voltage
Directive (2014/35/EU) are excluded from the new regulation, which means that the new
regulationg like the current Machinery Directivedoes not apply talishwashersntended for
domestic use.

To summaise, Article 1 (2) (a) of Regulation (EU) 2019/2017 and Regulation (EU) 2019/2022
specificy that the Regulations do not apply to dishwashers in the scope of Directive 2006/42/EC
(i.e. professional dishwashers). This reference will need to be updated to the Machinery
Regulation (EU) 2023/1230.

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

The initial Low Voltage Directive (LVBQ06/95/ECwas revised and recast as Directive
2014/35/EU(LVD, 2014/29.3.2014) / 2 YLX Al yOS 4A UK Ada LINRPGAAAZY A
protection of public interests, such as health and safety of persons, of domestic animals and
LINPLISNIG & FyR (2 3dzZ NIyGSS FILAN O2YLISGAlAzZzYy 2y
equipment within certain voltage limits. THirectiverequires such equipment to be protected

against hazards arising from the electrical equipment itself as well as against hazards caused by
external influences. ThBirectiveO2 @SNE alF ff NAala FNRAaAaAy3d FNBY {f
not just electrical ones, but also mechanical, chemical (such as, in particular, emission of
aggressive substances) and all other risks. The LVD also covers health aspects of noise and
vibrations, and ergonomic aspects as far as ergonomic requirements are necessary to protect
F3FAyad KFTFNR& AFElecticaSquipBeytadSsigried for idé Hithih eeBain

voltage limits, 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 current (if not excluded
in Annex I). As explained Eiectrical equipment designed for use within certain voltage limits,
2018(2018) these voltage ratings refer to the voltage of the electrical input or output, not to
voltages that may appear inside the equipméBtectrical equipment designed for use within
certain voltage limits, 2018)

All household dishwashers that are within the corresponding voltage rating of the directive are
therefore subject to its requirements.

3.4.1.3.Electromagnetic Compatibility (EMC) 2014/30/EU

The initial Directive 2004/108/EC has been revised and recast as Directive 2014(B0MEL)
2014/29.3.2014)on the harmonisation of the laws of the Member States relating to
electromagnetic compatibility. It regulates the electromagnetic compatibility (EMC) of both

I LI NI Gdza YR TFAESR AvaidlttrdAazyas 6KSNBE Wi LI
combination thereof made available on the market as a single functional unit, intended for the
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enduser and liable to generate electromagnetic disturbance, or the performance of which is

tfAlotS G2 o

systems that include electrical and electronic equipment that may generate or be affected by
electromagnetic disturbance. As they are not listed among the defined exceptions, they fall

within the scope of the di

According to theDirective

A % 4 A x

S I'FFSOGSR aishwashzie firkshedl prodddslagiOS e & | 2

rective.

equipment must be designed and manufactured in such a way that

electromagnetic compatibility is ensured, i.e. that

O0Fl0 aGKS StSOGNRYIF3IYySGAO RA&GANDI yOS 3ISYySNI
radio and telecommunications equipment or other equipment cannot operate as

AyiSyRSR

000 aAf
intended use wh
AYiSYRSR

¢ I yR

KFra | fS@St 2F AYYdzyade G2 GKS
ich allows it to operate without unacceptable degradation of its
dza S¢ @

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

Directive 2011/65/EUR0

hazardous substances in electrical and electronic equipment (commonly referred to as the

HS, 2011/1.7.201Xpncernsthe restriction of the use of certain

St SO

Restriction of Hazardous Substances Directive or RoHS). The Directive restricts the presence of

the hazardous substances specified in its annex Il in various types of electronic and electrical

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

OFiS32NASa

2F I YyySE L Ay 4021 2F (KS w2l {

coveringhousehold dishwashers

According to Article 4(6) of the Directive, the Article 4(1) substance restrictions do not apply to
the applications listed in Annexes Il and IV. Article 5(1)(a) and (b) ensure that materials and
components can be included in these lists of applications under certain conditions if the
inclusion does not weaken the environmental and health protection afforded by Regulation (EC)

No 1907/2006 and if one

6L0 GiKS

which do not require any of the materials or substances listed in Annex Il is scientifically

2NJ 0 SOKyY
000 GGKS

600 aGiKS

of the following conditions is fulfilled:

5 A NF

AN SEAYAYLFGAZ2Y 2NJ ddzoadAddzirzy @Al

AOLffte AYLINI OGAOlIof S¢z

Qx

NEtAFOAEAGE 2F &adzoadAddziSa A

G2GFt yS$3LiABS SYOANRYYSYydlts

substitution are likely to outweigh the total environmental, health and consumer safety

G8YySTAUE
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Currently, there are close to 100 exemptions listed in Annex IIl and IV of the RoHS Birdetive
Task5 (Technical analysis of existing products) we will evaluate whether there are existing
exemptions which are of importance for the scope of this study. The Directive was recently
subjected to a review process; however the process has not concluded (Sataber2024)

and it cannot yet be estimated whether changes shall be introduced to RoHS or not.

3.4.1.5.Waste Framework Directive (WFD)

The European Waste Framework Directive (WFD) 2008/98MED, 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) preparing for reuse

(c) recycling

(d) other recovery, e.g. energy recovery
(e) and 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.

The 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
dishwashers, are contained in thfaste Electrical and Electronic Equipment DirecfiMEEE

Directive, which is described in the following chapter.

I NI A Of S

c

oMU

I YR

6 nob-g | 258F0 SO KCENA2OGEINA & 1£JS BAKTAAOKE | NS
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:

1 cothe substance or object is to be used for specific purposes;
1 Amarket or demand exists for such a substance or object;
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 The use of the substance or object will not lead to overall adverse environmental or
KdzYly KSIfGK AYLI OG & eFD2@ayNOSY 2 C5

I NG AOf S

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

13 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 Il can apply to all EEE.
In both cases, the scope of an exemption can be furtkstricted to specific EEE categories, devices or

components.

63



2063
2064
2065

2066
2067

2068
2069
2070
2071
2072
2073

2074
2075
2076
2077
2078
2079
2080
2081
2082

2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093

2094
2095
2096
2097
2098
2099
2100
2101
2102

Review study and support to evaluation and impact assessment for ecodesign and EU energy
| abelling for the product group fihousehol d

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 hierarchy.

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

The WEEE Directive 2012/19/Elims toa LIN2 1 SOG G KS Sy @ANBYYSyYyid I yR
preventing or reducing the adverse impacts of the generation and management of waste from

St SOGNROIE YR St SOUGNRYAO SldZALIYSYG 029990éd L
treatment, recycling and disposal of WEEE as well as on financial aspects. The responsibility for

the management of waste electrical and electronic equipment is assigned to 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) and 2(4). 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 IV, this

category includesi 5 Avdaghing machf S AThese are therefore within the scope of the

directive. In case that somieousehold dishwashershould fall below these dimensions, it is

' aadzYSR GKIFIG GKS& INB O20SNBR o6& (GKS OFGS32NE (¢
0KIYy pwhicltOntliidesi | 2dza SK2f R | LILJX Al yOSa¢ FyR (KSNBT2I
of the directive.

I NOIAOES n a0ALMz I 6S&a GKFG aSYOSNI {dFdiSa akKklfft
recyclers and measures to promote the design and production of EEE, notably in view of
facilitating redzi S RAA&AYlI yifAy3a FyR NBO2JSNE 2F¥ 299932
CdZNIKSNX2NB> GKSe& aKlkff GOGF1S FLILINBLNRFGS YSH
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
LINEGSOGA2Y 2F GKS SYy@ANBYYSYy(d FYyRk2NJ &l ¥Siée NB
specific, but this could change as a result of the coming review of the WEEE Directive to be
launched shortly.

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 VII. Annex VIl 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 therectivedoes not make any direct statements on

this though in some cases it is under the regime of other legislation (e.g. RoHS regarding mercury
or the Batteries Regulation for batteries). Minimum recovery targets to be achieved by
producers in accordance with Article 11 are listed in Annex V.
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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 femdulation 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.arge Domestic AppliancesLDA recycling sector. A particular
difference between countries is how recyclates may be used. For example, stones coming from
LDAs must be landfilled in some countries but can be used in other applications in other
countries. Some recycling stakeholdeyanost notably the European Electronics Recyclers
Association (EERAare therefore lobbying for a Europeavide WEEE Regulation.

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

3.4.1.7.CriticalRaw MaterialsAct

The Critical Raw Materials Act (CRM Act) is a regulation aimed "to improve the functioning of

0KS AYOGSNYylFf YINJSG o0& SaidloftAakKAy3a | FNIYSg2I
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) af 2SN GKS NR&A] 2F adzll @ RAA&ANHzZIIA2Yy & NBE |
competition and fragment the internal market,

b) AYLINRPGS GKS | yAz2yQa FtoAfAGe G2 Y2yAUG2N | yR
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
OA NDdzf | NR (& d¢

Household dishwasheese affected by the regulation as they may contain critical raw materials
and in particular permanent magnets which are specifically addressed by the regulation.
According to Article 28, a conspicuous, clearly legible and indelible label shall indicate whether
the products contain one or more permanent magnets and whether the magnets contained
belong to one of the following types: (i) neodymitiman-boron; (i) samariurrcobalt; (iii)
aluminiumnickelcobalt; (iv) ferrite. In case one or more such are included, additional
information must be provided on a data carrier present on or in the product, providing data on
the responsible legal party, data on the magnet weight, type and location and instructions for
its dismantlinglL4

14 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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The requirements set out in Article 28 shall apply from two years after the entry into force of
the implementing act referred to in paragraph 2. If a 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 be complete,-tqpdate, and accurate and remain available

F2NI I LISNAR2R 4G tSraid Sldzat (2 GKS LINRPRdzOGQa

Article 29 contains provisions on the recycled content of permanent magnets. The requirements
shall apply from 24 May 2027 or two years after the still pending entry into force of the
delegated act referred to in paragraph 2, whichever is the later. Article 29 obliges operators who
place on the market products containing one or more permanent magnets in accordance with
Article 28 (1) to publish on a onfi@e-access website the content of neodymium, dysprosium,
praseodymium, terbium, boron, samarium, nickel and cobalt recovered fromquostumer
waste that is present in the incorporated permanent magnets. The information obligation
applies from a total weight of all permanent magnets contained of 0.2 kg. By 24 May 2026, the
Commission shall adopt rules for the calculation and verification of the share of corresponding
raw materials. Furthermore, the Commission shall adopt rules as to minimum shares of the raw
materials neodymium, dysprosium, praseodymium, terbium, boron, samarium, nickel and
cobalt recovered from postonsumer waste that must be present in the permanent magnet
incorporated in relevant products 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 24, by 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 pumpsvhich are present in a limited number of household dishwashers available
in the market The companies identified in this way are obliged to carry out a specific 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 measures. They
can also be obliged by the Member States to submit a report to their board of directors.

3.4.1.8.Regulation (EU) 2025/40 on Packaging and Packaging Waste

In November 2022, the Commission proposed to revise the former Packaging and Packaging
Waste Directive 94/62/EC and published a proposal for a Regulation on packaging and packaging
waste (PPWR). A new Regulation was then approved in December(Re@gdlation (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), 2024/19.12.2D24)shift from a
Directive to a Regulation means 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 requirements. The new
Regulation contains requirements for the entire ddgcle of packaging with regard to
environmental sustainability and labelling, including requiremdotssubstance®f concern,
extended producer responsibility, packaging waste prevention, the reduction of unnecessary
packaging and the rase or refill of packaging, as well for the collection and treatment, including
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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
K2dzaSK2ft Raé¢> AG A& 02y 0Of dzZRSR GKFG LI O1F3IAy3a 2F
legislation.

The Regulation requires all packaging to be recyclable (Article 6), sets recycled content targets
for packaging relevant for the use of plastics (Article 7), requires the amount of packaging to be

reduced (Article 10) and specifies requirements for reusable, compostable and biobased

packaging. Several delegated acts will further specify details, e.g. concrete design for recycling
criteria or methods to perform recyclability assessment.

3.4.1.9.Regulation (EU) 528/20k2Biocidal Products

The Biocide Directive 98/8/EC was reviewed and recast as Regulation (EU) No 5gBi@€2,
2012/27.6.2012oncerning the making available on the market and use of biocidal products.
This Directive concerns:

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

b) the authorisation of biocidal products;
¢) the mutual recognition of authorisations within the Community;

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

e) the placing on the market of treated articles.

I 0A20ARIf LINPRdzOUGU A& RSTAYSR & alyeée adwmaidl yo
the user, consisting of, containing or generating one or more active substances, with the

intention of destroying, deterring, rendering harmless, preventing the action of, or otherwise

exerting a controlling effect on, any harmful organism by any means other than mere physical

2NJ YSOKEYAOLFE FOGA2yEé 2NJ alyeé adzmaidlyOS 2N YAE
which do not themselves fall under the first indent, to be used with the intention of destroying,

deterring, rendering harmless, preventing the action of, or otherwise exerting a controlling
STFSOOG 2y> lye KFENXTdA 2NBFIYAaY o6& Fye YSIya 2i
Treated articles that have a primary biocidal function shall be considered biocidal products as

well.

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

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

The purpose of the Water Framework Directive (WD, 2020js to provide a framework
for the protection of inland surface waters, transitional waters, coastal waters and groundwater.
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More concretely, this framework is intended to prevent further deterioration and protect the

status of aquatic ecosystems as well as other related ecosystems; to promote the sustainable

use of water resources; to reduce discharges, emissions and losses of priority substances and to
contribute to the mitigation of floods and droughts. The water management is based-on so

Ottt SR WNAGYSNI 0l aAyaQ>s ogKAOK | NS RSHflioh§ R | a a4l
through a sequence of streams, rivers and, possibly, lakes into the sea at a single river mouth,
Saiddza NB 2N RSt il ¢o

In addition to direct 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 costs, having regard to an economic analysis and in accordance with the podiyser
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{gays principle. On the other hand, the Member
States themselves are obliged to draw up an economic analysis of water use in accordance with
Annexill.

Articles 4, 10, 11 and 16 and Annexes V, VIII, IX and X address chemical pollution. By identifying
priority substances, the Water Framework Directive focuses on pollutants that 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 factors (e.g. quantities used). Of the 45 chemicals
identified as priority substances, 21 are designated as priority hazardous substances due to their
persistence, bioaccumulation and toxicity. The list of priority substances is 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 the priority substances could be contained in the discharges of dishwashing
appliances if used in the detergents applied during washing processes. $setisisthe Water
Framework Directivecould be considered relevant for the product group of household
dishwashersHowever,as detergents are also a separapegiority product group under ESPR,
these aspects are considered out of scope of this study

3.4.1.11.Commission Regulation (EC) No. 648/2§@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), Bafpnises the
following rules for the placing on the market of detergents and of surfactants for detergents:

f a¢KS 0A2RSANIRIOAfAGE 2F &adaNFIFOGlFyda Ay RS
9 Restrictions or bans asurfactants on grounds of biodegradability;
9 The additional labelling of detergents, including fragrance allergens,
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1 The information that manufacturers must hold at the disposal of the member states
competent authorities and medical personnel.;
9 Limitations on thecontent of phosphates andother phosphorus compounds in

consumer laundry detergents amdnsumerautomaticRA A K g a KSNJ RSGSNHESy i 3

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 for this surfactants.

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

Detergents are a separate priority product group under E8RHe the Detergents Regulation
does not directly impacthousehold dishwashers,regulatory requirements placed upon
detergents could have technical implications @ishwashers, asonceptualised by the Sinner
Circle (se&ectionFehler! Verweisquelle konnte nicht gefunden werden.

3.4.1.12.Commission Regulation (EC) No. 517/2 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, 2014/20.05.2014) he objective of this Regulation is to protect the environment by
reducing emissions of fluorinated greenhouse gases. To achieve this objective, it
T a9aidlrofAakKSa NHzZ S&a 2y O2yidlFAyYSyds dzaS:s
greenhouse gases, and on related ancillary measures;
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
1 Establishesgjuantitative limits for the placing on the market of hydrofluorocarb®rés

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

NI

2y fFo6StfAYyId I NIAOES mu aLISOATASAE GKEFEG GLINRF

functioning relies upon, fluorinated greenhouse gases shall not be placed on the market unless
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labelling must contain specific information detailed in article 12. For housatistdvashers

this Regulation applies in those cases when the appliances are equipped with heat pumps
containing refrigerantsThe 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, associated CO2 equivalents and the global warming potential.

Where applicable, it must also contain a reference that the fluorinated greenhouse gases are
contained in hermetically sealed equipment and information on the tested leakage rate of

electrical switchgears and compliance with limit values. This information must also be included

in instruction manuals for the products and equipment concerned. If products and equipment

contain fluorinated greenhouse gases with a global warming potential of 150 or more this
information must also be included in descriptions used for advertising. There are also
specifications as to where and how the labelling must be affixed.

/| 2y OSNYyAy3 NBOtFAYSR 2NJ NBOeOf SR Ffd2NAYIl SR 3l
indicgtion/thaththe substaqce has bveen reglajmecj or recycled, infprmqtion on trje batch number

FYR 0KS YIYS YR RRNsaa 2F 0KS NBOfIFIYFOA2Y 2NJ

Producers of fluorinated compounds are obliged to take all necessary precautions to limit
emissions of fluorinated greenhouse gases to the greatest extent possible. This concerns
production, transport and storage.

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

¢ KSAaS Ay Of dzR StEfillablg costaiders for Xlikonhated lgreeyihouse gases used to

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

a2aisSya 2NJ agAGOKASENE 2N F2N) dzaaSS Thesame f Sy (aé
I NI A Of S & LISHernatisaflysealed<ehuipment/cBayged with fluorinated greenhouse

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

OF NNASR 2dzi o6& Fy dzyRSNIF{1Ay3 OSNIAFASR Ay 0O
greenhouse gases in heat pumps must be contained in hermetically sealed components if they

are contained in appliances that are not installed by specialised personnel (this applies to
household appliances, for example).

Article 14 sets out requirements for the prefiling of equipment (e.g. heat pumps) with
KERNRBF{d2NROFINb2ya GKFG FNB NBfFGSR G2 GKS | dz2
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

GKS ljdz2aGl &daeadsSYy NBFSNNBR (G2 Ay [ KFLIISNI L+ oé
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.

B¢KS LINPKAOAGAZ2Y R2Sa y2aG FLWLIXe adG2 SldALIYSYyd F2N
requirements adopted under Directive 2009/125/EC that due to higher energy efficiency during its

operation, its lifecycle CO2 equivalent emissions would be lotvan those of equivalent equipment

GKAOK YSSia NBtS@GIyld SO2RSaArAay NBIldzZANBYSyida FyR R2S:
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2334 Chapter 4 defines requirements regarding the quantities of hydrofluorocarbons placed on the
2335 market, the associated quota system and the registration process and transfer of quotas.

2336 Chapter 5 contains provisions on reporting obligations regarding production, import, export,
2337 feedstock use and destruction of the substances listed in Annexes | or II.

2338 3.4.1.13.Commission Regulation (EC) No. 1275/2Q@andby Regulation
2339 (EVU) 2023/826

2340 The Regulation (EC) No. 1275/2@@®mmission Regulation (EC) No 1275/2008 of 17 December
2341 2008 implementing Directive 2005/32/EC of the European Parliament and of the Council with
2342 regard to ecodesign requirements for standby and off mode electric power consumption of
2343 electrical and electronic household and office equipment (Text with EEA relevance),
2344  2008/18.12.2008) according to its latest amendment of 1 March 2021, sets out ecodesign

2345 requirements for the electric power consumption in standby and off mode and for networked

2346 standby. According to the latest amendments, it applies to electrical and electronic household
2347 and office equipment. Equipment placed on the market with a low voltage external power

2348 supply (less than 6 voli§}o work as intended is excluded from the Regulation.

2349 WO f SOUGNRMOI f FYR St SOUNRYAO K2dza$S KugiigRrodugsR 2 FFA O
2350 which:

2351 a) are made commercially available as a single functional unit and are intended for the
2352 end-user;

2353 b) fall under the list of energusing products of Annex |;

2354 c) are dependent on energy input from the mains power source in order to work as
2355 intended; and

2356 d) are designed for use with a nominal voltage rating of 250 V or below,

2357 also when they are marketed for ndrousehold or noroffice use.

2358 In the original version of the Regulatiodishvashing mackmes were listed in Annex | and
2359 therefore fell within the scope of the Regulation. However, following the amendment by
2360 Commission Regulation (EU) 202@220f 1 October 2019ishwashing macesare no longer
2361 listed in Annex | and is understood thatherefore they are no longer covered by theurrent
2362 Regulation.

2363 However, Regulation (EC) No 1275/2008 will be repealed by Regulation (EU) 2023/826 of
2364 17 April 2023 with effect from 9 May 2025. This new regulation, according to its Annex Il, does
2365 not cover householddishwasherscovered by Commission Regulation (EU) 20192202
2366 Therefore, this new Regulation &sonot considered relevant for the product groups of this
2367  review study.
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Stakeholder feedback from APPLIA stated that the approach of introducing low power mode
requirements in the vertical regulation for dishwashers is supported pointed out that the
exemption from the horizontal regulation must be repeated in the revisioRegjulations (EU)
No0.2019/2017 and2019/2022.

3.4.1.14 REACH Regulation (EC) No 1907/2006

The REACH Regulation (ECL807/2006(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 adzmaidlyoSa Fa gStf a4 YAEGdINBaAD ¢K
placing on the market or use of such substances on their own, in mixtures or in articles and to
GKS LI FOAYy3I 2y GKS YINJSG 2F YAEGdINBasdod |71 FNR

dishwasherwill be analysed ifTask 5 and Task 6

3.4.1.15 Radio Equipment Directive (RED) 2014/53/EU

The former Radio and Telecommunications Terminal Equipment Directive 1999/5/EC was
repealed by the Radio Equipment Directive (RED) 2014/58kdctive 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), 2014/22.05.204RED establishes

a regulatory framework for the making available on the market and putting into service in the
''YA2Y 2F NIRAZ2 SIdALYSYGd WwlkRAZ2 SldALIYSYiQ Aa
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
LJdzN1JI2 &S 2F NI RA2 O2YYdzyAOF A2y | yYRKk2NJ N RA2RS{
by the CommissiofEuropean Commission, 2018)F 1 S&a & (I ( S ya8iy élextricaly Wy 2y
LINP RAzOG A Fdzy QUA2yAy3d gAGK NIRAZ2 SldALIYSYyiQyYy aof
not to intentionally emit or receive radio waves for the purpose of radio communication and/or

NI RAZRSGSNXYAYFGA2Y OAY -NIRMEZ ANERRA20M0 ONS T3 NNIFRIzy (O
Sl dzA LIYDOENRAYI (2 (KS R20d2yYSyds ad2OK LINERAOGE |
equipment is (a) incorporated into the neadio product; and (b) permanently affixed to the

nonrNJ RA 2 LINR RdzO( ¢ @

¢tKAa OlFy 0S {Kmuséhbladdhwasheitiheyhave WLAR, 8luetooth or other
NFC interfaces for control via a smartphone, for example. In this case, they must comply with
the regulations of the Directive, for example, they must be manufactured in such a way that they
fulfil the essential requirements in Article 3.

72



2404

2405
2406
2407
2408
2409
2410
2411
2412
2413
2414

2415
2416

2417
2418
2419
2420
2421
2422

2423
2424
2425
2426

2427

2428
2429
2430
2431
2432

2433
2434
2435

2436
2437
2438
2439
2440

Review study and support to evaluation and impact assessment for ecodesign and EU energy
product group fAhousehol d

|l abelling fo

r

t he

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 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), 2024/13.06.2024kts out obligations in the context of the repair of appliandes.

F LILX ASa G2 GKS NBLI AN 2F G322Ra LINDOKIF aSR o8
that occurs or becomes apparent outside the liability of the seller pursuant to Article 10 of
Directive (EU) 2019/71 Among other thingsthe Directive contains provisions on the
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 products include household dishwashers.

According to Article Ssuch products must be repaired by the manufacturer at the consumer's
request, where possible (to the extent specified in the documents listed in Ann€helyepair
shall be carried owither free of charge or for eeasonable pricand within areasonable period
of time. A number of measures are also laid down to prevent manufacturers from hindering the
repair of appliances, e.g. lgharging a price which is deemed not reasonaiiaefusing 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
representatives, importers or distributorare obliged to provide information about their repair
ASNIBAOSa Ay WhHy Sl aafe
the entire duration of their obligations pursuant Article 5.

3.4.1.17.Green Claims Directive

I OOS atis i§ theScase atfe&st fond | y R

A proposal for the Green Claims Directf&CD)vas published by the European Commission in
March 2023 COM/2023/166 final, 2023Y he directive is currentstill in the legislative process
(EPRS, 2024The Parliament adopted the firseading position in March 2024he Council
approved a general approach in June 2@24 nterinstitutional negotiations are now about to

begin.

The Green Claims Directive aitnsomplementDirective (EU) 2024/825 dhe empowerment
of consumersfor the green transition(ECGT, 2024/28.02.2024yhich addressesunfair
commercial practices that mislead consumers away from sustainable consur(ipB&®S, 2024)

The proposalfor the Green Claims Directivevould regulate the substantiating and
communicatingof explicit environmental claims about products, in busirEssonsumer
commercial practiceEPRS, 2024According to the proposal, companies would be obliged to
carry out assessments substantiate their explicit environmentalaims.Such rguirements

wouldinclude(EPRS, 2024)
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2441 1 &ecifyingif the claim concerns the whole product or part of it, or if the claim concerns
2442 all activities of a company or only some of them;
2443 1 Basing claims on widely recognised scientific evidence, using accurate information and
2444 international standards;
2445 1 Taking a lifecycle perspective;
2446 1 Taking all the significant environmental aspects and impacts into account to assess the
2447 environmental performance;
2448 9 Demonstrating that the claim is not equivalent to requirements imposed by law;
2449 1 Providing information whether the product or company subject to the claim performs
2450 significantly better than in common practice;
2451 1 Checking that a positive achievement has no harmful impacts on climate change,
2452 resource consumption and circularity, sustainable use and protection of water and
2453 marine resources, pollution, biodiversity, animal welfare and ecosystems;
2454 1 Reporting greenhouse gas offsets in a transparent way: separating greenhouse gas
2455 emissions offsets from greenhouse gas emissions, specifying whether the offsets
2456 concern emission reductions or removals, and providing information on the quality of
2457 the offsets;
2458 1 Including primary information (directly measured or collected by the company);
2459 91 Including secondary information (based on other sources than primary information,
2460 such as literature studies, engineering studies and patents), when no primary
2461 information is availablg

2462 Other requirements relate, for example, tocomparative environmental claims and
2463 environmental labelling scheme$he directive is relevant for manufacturers of household
2464  dishwashers if they make explicit environmental claims about appliances.

2465 3.4.2.Europearecdabelling

2466 ¢KSNX Aa y2 a9! 902t o0Sté F2N) K2dzZaSK2f R RAaAKgG!I
2467  detergents(European Commissiod) ¢ KS 1 6Sf Qa4 ONARGSNAI F2N G§KAaA
2468 requirements, toxicity to aquatic life, biodegradability and the sustainable sourcing of palm oil

2469 components. Furthermore, they includerestricted or banned substances, packaging

2470 requirements and requirements for the fithess for use, automatic dosing systems, user

2471 information and information appearing on the EU lafigU Ecolabel, 2024)

2472 3.4.3.Legislation at Member State level

2473  This section deals with the subjects as above, but for legislation that has been indicated as being
2474  relevant at the Member State level.

2475 3.4.3.1.France Availability of spare parts

2476  FrenchCode de la ConsommatigiConsumption Law), ArtL1134 on information about the
2477 availability of spare parts
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In France, manufacturers or importers are obliged by Article 41T1of the dCode de la
Consommatioéito provide information on the availability of spare parts to 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 er de I'Industrie et Ministére chargé du
Budget et des Comptes publics, 202Ihese information obligations concern contracts other
than distance and offremises contracts. The corresponding articles were later modified by
further laws, which reduce 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 markéWlinistére de I'Economie, des Finances er de
I'Industrie et Ministére chargé du Budget et des Comptes publics, 2021)

3.4.3.2.FrancePlanned obsolescence

FrenchCode de la Consommatiqi©€onsumption Law), Arl. 4412 on planned obsolescence

In France, planned obsolescence is prohibited under Article-P#42 ¥ (CKd® dedla
Consommatioch @ t f I yySR 206a2t Sa0SyO0S A& RSrElddyie R G KSNB
software ¢ by which the person responsible for placing a product on the market deliberately

seeks to shorten its lifespan. Articles L@tand L4444 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.FranceRepair Index

The FrenchLOI n° 202405 du 10 février 2020 relative a la lutte contre le gaspillage et a
I'économie circulairgCircular Economy Law)

Article 16°2 ¥ (1M & 2G2Q.05 du 10 février 2020 relative a la lutte contre le gaspillage et a

I'économie circulaile A YLI2aSa |y 206ftA3aFdA2Yy 2y YL ydzFl Ol dzNB
marketers of electrical equipment to provide a reparability index¥A Yy RA OS RS NBLJ NI
including the parameters that made it possible to create this in@etlersof certain products

are obliged to usé to inform customers about therepairability. This regulation already applies

to dishwashers(Ministére de I'économie des finances et de la souveraineté industrielle et
numeérique, 2024)

France introduced thendex on ¥ January 2021 for five categories of electronic devices:
smartphones, laptops, televisionsashing macfies and lawnmowers. On th&" ° November

17https:/iwww.legifrance.gouv.fr/codes/article_Ic/LEGIARTI000032227346/
Bhttps://www.legifrance.gouv.fr/codes/article_Ic/LEGIARTIO00044330817/20217/

1 https://www.legifrance.gouv.fr/codes/article_Ic/LEGIARTIO00044330859/20R17;
https://www.legifrance.gouv.fr/codes/article_Ic/LEGIARTI000044330822/20217.

20 https://www.legifrance.gouv.fr/jorf/article_jo/JORFARTI000041553781
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2510 2022 a further four product categories were included: 4opding washing macies,
2511 dishwashersvacuum cleaners arfugh-pressurecleaners.

2512 The French Repairability Index provides appliances with a score out(Bfgl®e3-7), which is
2513 Dbased on five criteria:

2514 f 520dzYSyialiaAa2yy &a02NB RSUGUSNXYAYSR o0& (GKS LINRF
2515 documents available free of charge to repairers and consumers
2516 9 Disassembly and access, tools, fasteners: core determined by the ease of disassembly of
2517 the product, the type of tools needed and the characteristics of the fasteners.
2518 9 Spare parts availability: score determined by the producer's commitment to the
2519 duration of spare parts availability and the delivery time.
2520 9 Spare parts price: score determined by the ratio between the selling price of spare parts
2521 and the price of the product.
2522 1 Specific: Score determined by safiteria specific to the product category concerned.
2523 In the case of dishwashers thi&1s
2524 - Accessibility of the usage meter (a display device for the consumer that
2525 cumulatively records the wear and tear of the product in number of units)
2526 - Free remote support (from information, through to remote diagnostic support and
2527 remote repair assistance.
2528 - Soft reset capability (i.e. resetting the electronic power board and firmware).
' O\

Qre  [§93. s

NDICE DE REPARABILITE INDICE DE REPARABILITE INDICE DE REPAR
2529 | 7/1° 8'§’
2530 Figure3-7: The French Repairability Index
2531 SourceMinistéres Territoires, Ecologie, Logem¢nd24)

2532  From 1 January 2024, a more general durability index should be used for certain prétduitits

2533 replace the reparability index for these products and also evaluate other indicators such as the
2534  reliability and robustness of the produétsSo farhowever,the durability index has only been
2535 applied towashing machies and televisions and not yet to dishwashéinistere de la
2536  Transition écologique et de la Cohésion des territoires, 2024)

2! Decree of 22 April 2022 relating to the criteria, striteria and rating system for the calculation and
display of the repairability index of household dishwashérégifrance (legifrance.gouv.fr)
Zhttps:/lwww.legifrance.gouv.fr/jorf/article_jo/JORFARTI000041553781
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3.4.3.4.Belgum: Repair Index

In Belgium, the repairability index introduced in June 2023 is based on French index, and it
covers the same product groups as introduced in France.

3.4.4.Labelling at Member State Level

3.4.4.1.Nordic Swan (Scandinavia)

The Nordic Swarabel does nothave scheme related to dishwasherghemselves however,
there is aschemefor adishwasher detergents and rinse aids for household machinBse
labelledproducts have to meet strict environmental and chemical criteria as well as criteria for
efficiencyand packagingiteria include (among other&3 (Nordic Swan, n.d.)

1 ¢Environmental effects of chemicals, including criteria rdgay biodegradability and

aguatic toxicity.

1 Health effects of chemicals, including complete ban on CMR classified substances and
various specifically problematic substances such as identified and potential endocrine

disruptors on upto-date lists from EU and National authorities.

No use of microplastics.

= =4 =4 =4

3.4.4.2. Blue Angel (Germany) Ecolabel Schemes

Test of efficiency, for dishwasher detergents on low temperature®@)5
Packaging desigrand quantity and type of material used for the packaging.
Documentation of the biodegradability of the watsoluble film, if used.

The Blue Angel also has no award critéoadishwashers per se, but for the product group
W dzi2YlF A O RA & K@laudrkEhgél 3202RTHe] cHtbliE Rifté td @newable raw
materials in surfactants, requirements for renewable raw materials for surfactant production,
toxicity to aquatic organismssavell as tahe exclusion of certain substances and other material

requirements(Blauer Engel, 2022)

At the time of the last review studBoyano et al., 2017jhere were also Blue Angel criteria for
household dishwashersowever, ths has been discontinuedis the criteria can provide an
indicationfor the current regulation, they are presentedTiable 312 (the original sources are

no longer available

2 For the full lisof criteriaseeNordic Swan((2024).
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2566 Table3-12: Former resourceaelated criteria for dishwashers (Blue Angel)

Energy consumption

The appliances shall at least meet the following energy efficiency ratings in accordanc
Regulation (EU) 1059/2010 relating to household dishwashers:

5AaKgl AaKSNB B np OY 6ARSY 9ySNH& STFAO
5AaKgl AaKSNBR X np OY 6ARSY 9ySNH& STFAO

Energy Efficiency

S Ly e[y$&T -@f-8¢ldk mode, the power consumption of the appliance shall not exc

. 05W.
Lgfzf;‘nm%g;y'” LT GKS RSOAOS 02YS8a 6AGK | RVHLIGHHERNES
Start ar; d Off shall not exceed 1.00 watt.
Ve Ly a5Sftleée {dFINIHé Y2RSZI GKS LRHSNI O2yadz

LY ah¥TF¥é¢ Y2RSTI (KS LIR26SNI O2yadzYLIiAz2y a
Water consumption

Water consumption for the standard cleaning cycle calculated according to Regulatiol
Water 1059/2010 relating to household dishwashers shall not exceed the following limits:
consumption Dishwashers > 45 cm wide: maximum consumption: 2800 litres per year

5AaKgl AaKSNE X np OY 6ARSY Yl EAYdzy 02ya

The appliance shall come with an aquastop system. The applicant shall provide warral
the proper functioning of the system for the entire life of at least 2800 standard cleanin
cycles of the dishwasher, if properly install@te product manual shall include the
corresponding warranty information

AquaStop

Spare Parts Provision

The applicant undertakes to make sure that the provision of spare parts for appliance
is guaranteed for at least 10 years following the termination of production and that
customer is informed about this guaranteed availability of spare parts, & means of
corresponding notes in the product manual.

Spare Parts

Provision Spare parts are those parts which, typically, may break down within the scope of the ort
use of a productwhereas those parts which normally exceed the average life of the pro
(aesthetic parts) are not to be considered as spare parts.
Also, the applicant undertakes to provide afles services or hire a company to perfori
ondA UGS NBLIANI g2N)] i Odzati2YSNRa LINBYAa
Materials

The plastics must not contain as constituents any substances classified as
a) carcinogenic in category 1 or 2 according to Table 3.2 of Annex VI to Regulation (
Material 1272/20089,
Requirements for b) mutagenic in category 1 or 2 according to Table 3.2 of Annex VI to Regulation (i
the Plastics used 1272/2008
in Housing and ¢) toxic to reproduction in category 1 or 2 according to Table 3.2 of Annex VI to Regt
Housing Parts (EC) No 1272/2008
d) being of very high concern for other reasons according to the criteria of Annex XIlI
REACH Regulation, provided that they have been included in the Candidate List se
accordance with REACH, Article 59, paragraph 1.
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Halogenated polymers shall not be permitted. Nor may halogenated organic compoun
added as flame retardants. Moreover, no flame retardants may be added which are cla:
pursuant to Table 3.1 or 3.2 in Annex VI to Regulation (EC) 1272/2008 asxiety tiquatic
organisms with longerm adverse effect and assigned the Hazard Statement H 410 or
Statement R 50/53.

The following shall be exempt from this rule:

processrelated, technically unavoidable impurities;

fluoroorganic additives (as, for example, adtipping agents) used to improve the physic
properties of plastics, provided that they do not exceed 0.5 weight percent;

plastic parts less than 25 grams in mass.

If fibrous insulation materials are used, such as mineral, glass or rock wool, the applicat
present a test report showing that the carcinogenicity index (CI) of the products conct
Ad x nn | yREI KSyO0S:I @KS Y logeBidksuspecigdoticRusis
cancer in accordance with the classification scheme of TRGS 905.

Ceramic mineral fibres, i.e. glassy (silicate) fibres with an alkali metal oxide and earth
metal oxide content (Na20 + K20+ CaO + MgO + BaO) of less than or equal to 18% \
not be used.

Insulation
Materials

Design requirements

Systems using

Biocidal Silver The use of systems using biocidal silver shall not be permitted.

The appliance shall be so designed as to allow quick and easy disassembly with a
facilitating repair and separation of valuable components and materials. This means tt

Recyclable and it must be possible to separate the connections concerned by the use of ordinary tool
Easyto-Maintain the joints must be easily accessible,

Design plastics should consist of only one polymer or plastic parts greater than 25 g in mass r
marked according to ISO 11469 to allow for a sorting of plastics by type and
disassembly instructions must be made available to-efilife recyclers or treatment
facilities in order to recover as many valuable resources as possible.

SourceBoyano et al(2017)

3.4.4.3. European consumer association tests and consumer information
portals

There are organisations in various countries that publish test reports for household appliances
likedishwasher® S dsHftdng varentest Ay D 0Choig® A i  @INdcohdBRE &
inltalyz &2 KIAUKE KECE Ay As Lide drgAnisations are often in close contact with
consumers and as their test criteria reflect aspects particularly relevant to them, these
associations can provide helpful informatidrhe tests carried out by Stiftung Warentesid

the Britishi Sa G | a4 &2 OA hré de&cyibeddetol AsCeKakhpleOverall, they follow
similar concepts, buthey differ in the weighting of the test factoes well asn which factors

are included in the calculation and which are only given as additional information.

Stiftung Warentest(Germany)

Stiftung Warentestsually carries out tests of household dishwashers once a year. The results
are published in thig magazine and on the websitéeé-based. In addition to the test results,

the articles also contain various information on the general use of dishwashers, the different
programmes, current trends or environmental aspects.
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In 2023, the test programme for dishwashers was adap8tftung Warentest, 2024b)
Currently, theecoprogramme, the automatic programme and the short programme are tested

in accordance with the current version of théNJEN 60436 test standard. However, individual
modifications are made, e.g. individual porcelain parts are replaced by plastic parts. Aspects
considered in the test are the cleaning and drying performance, programme duration and
electricity and water consumption. For the automatic programme, adaptation to heavily and
normally soiled dishes and to a half load is also tested. Certain shortcomings have a greater
influence on the overall test judgeme(tiftung Warentest, 2024h)

The various test criteria are weighted as folld{8$iftung Warentest, 2024})

1 Eco programmécleaning and drying performance, programme duration and electricity

and water consumption20%

1 Automatic programme (cleaning and drying performance, programme duration
electricity and water consumptioand adaptation: 20%
1 Short programme (cleaning and drying performance, programme duration and

electricity and water consumption20%

1 Handling(instructions for use and daily use/integratio2p%
1 Safety(mechanical safety and protection against water damagj@eyso

1 Noise: 10%

In addition 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 omyaterbasis (for two
different profiles: eco and average user), technical details such as the size of the appliances and
the power consumption in standby mode and when switched off. The endurance test, which was
part of the test programme before 2023, is no longer carried(&tiftung Warentest, 2024a)

Which?(UK)

The British consumeassociatiorWhich? also tests dishwasheysarly. The UK is no longer a
member of the European Union, bthie associations also included in this chapter for direct

comparison withStiftung Warentest

The overall test results are given as a score (in %) and the most important individual categories
with a fivestar systemThe overall result is made up as follofMghich?, 2024)

1 Cleaningand drying (60%) (cleaning, drying and not leaving water marks)
1 Energy and water use (20%) (of both the main and eco program)
1 Ease of use (15%) (loading and control panel-e&sse as well as ease of opening and

closing the door, refilling the salt and topping up the rinse;aid)
1 Noise (5%) (how quiet a dishwashetr is)

The washing performance is tested with different types of grime and clean crockery items are
also added to evaluate the transfer of grinidifferent items are used for the test: large dinner
plates, small plates, bowls, cups, glasses, knives, forks, tablespoons, and teaspoons as well as
serving bowls, a ladle, a saucepan, a shallow oven dish, a glass jug and a plastic lunch box

(Which?, 2024)
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There are varioutest categorieghat appliances can achiey@/hich?, 2024y . S@&core . dz& Q
of 78% or more for fulsize dishwashers ar@9% for slirfine model3> W5 2 yséoie ofiesdzé Q
than 45%Y WD NX (sdbre af htieag68%nd significarly cheaper than other mode)sand

W9 O2 ¢2dzg Qapf A Fe

= =4 =4 =4

T2 N wohawe

GAtotal test score of at least 65%
Fve stars for energy efficiency for its main and eco programs

Fve stars for water efficiency for its main and eco programs foisfaét models

Four stars and above for water efficiency for main and eco programs forligkm
models
T TKS

0N YR Ydza i
Only between 5l0% of dishwashetestedl NB& Of |

3SG | 3IA22R
A

QX
QX

.d22 QX LI ALFyOSa Ydzad

NBtAFOATAGE NI GAyY3
F (W8ith?, PoR4) ¢ 9 O2 . dz2 ¢

3.4.4.4.Austrian quality mark ONR 192102:2014 on durable, refpigindly
designed electrical and electronic appliances

Austrian quality mark ONR 192102:2014 on durable, refpindly 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(Reithodd 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 dishwashexsting machmes),
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

ONR G SN

F2N) 6KAGS 3F22Ra FINB alLX Ad 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
of regular maintenance, and further service information (inter alia free access for all repair
facilities (not only authorized repairers) to repapecific information).

Wi KBISK QO ONK G S NA |

i22¢

azx

KA &

ol y

0S5

NB | 410 paRRtS &hd asessmedtSsymade byy | E A Y dz
a tester. As an example, if the essential parts of the device can be dismantled without special

laaSaasSR

GAURSSOI D DNXdz8 NR F

then added up and converted into a score for Quality LeNatblie3-13).
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Table3-13: Conversion table for quality levels and scoring of ONR 192102:2014

45 to 69 5 Good
70to 94 6 Good
95to0 119 7 Very good
120 to 144 8 Very good
145to 175 9 Excellent
175 to 205 10 Excellent

SourceRitthodd et al(2022)

3.4.5.Third country legislatioand labelling

This section deals with the subjects as above, but for legislation and measures in Third Countries
(extraEU) that have been indicated by stakeholders (NGOs, industry, consumers) as being
relevant for the product group.

3.4.5.1.USA

Appliance and Equipment StandardProgram (USA) (Formerly known as thEnergy
conservation standards

The Building Technologies Office (BTO) implements minimum energy conservation standards for
more than 60 categories of appliances and equipm&he program provides a resource to help
consumers make informed decisions in product selection aimed at saving them energy and
money.There is also aatument forhousehold dishwasherend manufacturers are required to
comply with them for appliances in scope since 1@8%. Department of Energy [US DOE], n.d.)

The definition for consumatishwasherss based on the Code of Federal Regulations (CFR) and

defines the scope as follow®)S DOE, n.d§¥RA &4 K g I & K S NI -liké Sppharce that OF 6 A ¥y S
with the aid of water and detergent, washes, rinses, and dries (when a drying process is included)
dishware, glassware, eating utensils, and most cooking utensils by chemical, mechanical and/or
electrical means and discharges to the plumbing drainage system

The standard contains energy and water consumption requirements which are specified
differently depending on the year of manufacture of the specific model and its (des$able
3-14).
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Table3-14: Minimum energy and water factors fodishwashers

Product class

Estimated annuaénergy

use (kWh/year)

Dishwashers manufactured on or after May 30, 2013

() Standarda AT S 6 xy LI
plus 6 serving pieces)

(i) Compacsize (<8 place settings
plus 6 serving pieces)

307

222

Dishwashers manufactured on or after April 23, 2627

()Standarda AT S 0 xy LIt
plus 6 serving pieces)

(il) Compacsize (<8 place settings
plus 6 serving pieces)

223

174

Maximum per-cycle water

consumption(gal/cycle)

5.0

3.5

3.3

3.1

SourceNational Archives and Records Administratford.). 1 The energy conservation standards do not apply to
standardsize dishwashers with a cycle time for the normal cycle-of 60 minutes of$&ssthe references of the
source document for specifications dape settings and test load

USA Energy STAR Label

ENERGY STAR® is a US goverdraekéd symbol for energy efficiency. The label provides

information to help consumers and businesses make-infskrmed decisions.

The US EPA Energy Star Program has a product specification for residential dishwhisimers
is currently in its7" version (US EPA/DOE, 2023Jertification to this label requires the
manufacturer of alish washingppliance to comply with the eligibility criteria, which define the
minimum performance requirements and test procedures for verifying a minimum level.

The requirements apply toesidential dishwashers that meet thellowing definition (US

EPA/DOE, 2028) & O ke appl@rice which, with the aid of water and detergent, washes,

rinses, and dries (when a drying process is included) dishware, glassware, eating utensils, and
most cooking utensils by chemical, mechanical and/or electrical means and discharges to the
LX dzYo A Y3 R NI Thesbkhfegotes iacludeSaridard Dishwashiergy  LJ | OS
plus 6 serving pieceand Compact dishwashefs8 place settings plus 6 serving pieces)

The energy and water performance requirements are listeGable 315.

asSiada

. The Annual Energy Consumption (AEC) shall be less than or equal to Maximum Annual Energy

Consumption (AB£zy).
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Table3-15: Energy and wateperformance requirementdor residentialdishwashers

Product tvpe Maximum Annual Energy Maximum Water Consumption
yp Consumption(kWh per year) (gallons per cycle)

Standard Dishwashers 240 X o dH

Compact Dishwashers 155 X HOn
SourceUS EPA/DOR023)

Requirements are also specified for connected devices, such as the location of the related
components, the protocols for use in communication to allow interoperabditg remote
management requirements.

3.5. Conclusions

Stakeholder feedback was provided on sevésilies identifiedn the MEErP Task. IThis took
place at the Stakeholdéfeeting on the 30 January 2025, as well as via written fellppSome
of the main issues arsummarised below.

First, regarding the definition of a household dishwasher, it is noted that drying is not part of the
functional unit definition, despite being a functional requirement of a dishwasher under Annex
LL W9 02 RS a A dyReguBiHnkBUNDERG2H. & Q

Regarding the existing scope of Regulation #PQ17 possible amendments during the
stakeholder feedback include further specification around battery operation of dishwaghers
is concluded that no change in the scope is required.

However it is necessary to update Article 1 (2) (a)radlect the replacement of Directive
2006/42/ECThe Machinery Directiveyith Regulatior2023/1230wasidentified.

It was also consideredthether newly emerging? Y Aafid® 2 Y LJF O Q aReAndluded! & K S NE
within the current scope of household dishwashers. It was concluded that they are, and no
specific provisions are required at this time.

On the topic of verification tolerances, a range of stakehotgf@nions were expressedome
stakeholders arguédor lowering theverification tolerancedor cleaning performance, drying
performance and low power modes in line with prEN IEC 60436:2024/prAA:2024. Others stated
that these verification tolerances, in particular for the drying performance index, are too narrow
(for example, due tghe subjective evaluations which are required in the standardise .tést)

was also cautioned that verification tolerances should not be narrowed without evidence that
the margin of error of the average EU testing laboratory is lower than the defined verification
tolerance.Ultimately, it is deemed by the authors of the review study that a narrowing of the
verification tolerance for theleaningperformanceindex anddrying performance indeto 10%

would be acceptable.

It was also suggested that absolute verification tolerances should be defined for low
consumption values. However, the risk of increasing the percentage of tolerance through
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2734 incorrect application of absolute tolerances was also raised. It was also stated that the definition
2735  of verification tolerances must also consider what is partially possible in laboratories (i.e. based
2736 on the sensitivity of devicesjhus, confirmation from laboratories of measurement limits would
2737 be necessarfor the definition of absolute verification tolerances.

2738 It was also highlighted in the stakeholder feedback that the current Regulations do not specify
2739 what should happen in the event that no value can be measured for the cleaning and drying
2740 performance index, and that further clarification on this point is needed, in line with what has
2741 been developed for Regulations (EU) 2023/2533 and (EU) 2023/2534 on the ecodesign and
2742  energy labelling of household tumble dryers.

2743 On the topic of circumvention, issues which hawreviouslybeen identifiedregardingtest
2744  specific instructions which result in improved test performance redoltddishwashershave
2745 already been addressed in thgdated definitionof circumvention included ithe ESPR and
2746  most recent product specific ecodesign regulatiohss proposed that Regulatidz019/2017
2747 and Regulation 2019/2022 is revised accordingly.

2748 With regards to market surveillance activities, the European Commission and stakeholders
2749 made the consultants aware o&n upcoming challenge in the market surveillance of
2750 dishwashers. In brief, the reference machine and reference detergent defined under standard
2751 IEC 60436 is being updated and is expected to take effect in early 2025. Of particular importance
2752 is that the current reference detergent (Detergent D) contains an enzyme which is no longer
2753 being manufactured, meaning the detergent will not be available for the purposes of testing
2754  after June 2025. The new standard will be published in early 2025, however, it will not be
2755 accepted in the OJEU at this point, meaning it cannot be considered a harmonised standard. This
2756 is a challenge for market surveillance, as Annex Ill of Regulation (EU) 2019/2022 makes it
2757 mandatory that MSAs verify the compliance of dishwashers with cleaning performance
2758 requirements set in regulation by comparing thef the tested dishwasher with the bf the

2759 reference dishwasher defined in the harmonised standard. This means, MSAs need to continue
2760 to measure and calculateusing the old reference machine and reference detergent. However,
2761 as Detergent D will not be available, in practice this means that no market surveillance will be
2762  possible.

2763 It is out with the scope of this Preparatory Study to address this current situ&ptions for

2764  avoiding this situation in future were considered and extensively discussed at the stakeholder

2765 meeting on 30 January 2025. It is concluded that necessary measures regarding interplay of
2766 regulation and standards must be agreed between European Commission and Standardisation
2767 Bodies.

2768  FinallyArticle 8 (Review) of 2M/2022 states thathe review of the Regulation should focus on
2769 several aspects, including

2770 Ae) the appropriateness of setting additional resource efficiereyuirementsfor
2771 products in accordance with the objectives of the circat@momy including whether
2772 Y2NB aLI NB LI NG& akKz2dZ R 0S AyOf dzZRSR¢

2773  Work isstill underway to define product specific material efficiency standards on the basis of
2774  the horizontal standards defined ltige CENCENELEC Joint Technical Committee 10 on Energy
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related products¢ Material Efficiency Aspects for Ecodesi@@ENCLC/JTC 10Yechnical
solutions for testingnaterial efficiency parameteris household dishwashers aséll required.
It is found that durability is very challenging to test, but that reliabisittechnically possibjeas
is repairability For these,standardisation requestare needed|f issued soon, there would still
be time to develop a standardised method f@rifying material efficiency requiremenits time
for the revision oRegulation (EU) 2017/2022
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4.a9 96k ada uNJ S G &

4.1. Objectives oMEErP Task 2

The purpose of Task 2 of the MEErP is to provide market and cost inputs for thel&U
environmental impact of the household dishwashers 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 rgfietlict 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:

1 Generic economic data;

1 Market and stock data;

1 Market trends;

1 Gonsumer expenditure base data (prices and tariffs, etc.).

A priori, MEErP Task 2 includes a description of the market tiealigling 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 and
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

Generic economic data (EU Production Sold, Extra and Intra EU Trade, 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,
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to the extent it is available and accessible, information will be collected on the life cycle of
household dishwashers, replacement sales and the repair, refurbishment and seaondd
practices that are common in this this sector and how these affect: service lifetime, life cycle

costs and material usage.

MEErP Task 2@3Market 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 data is to be collected via literature review and stakeholder consultation among
customer organisations and market actors specific to household dishwashers:

1 Purchase price (new and refurbished products) and manufacturing costs

Maintenance and repair costs

Costs of refurbishment
End-of-life costs

= =4 -4 —a -2

Costs for consumables, e.g. Electric energy, heat, water, detergents

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

4.2.Generic economic data

This section presents relevant data on dishwashers and census data from Eurostat. In particular,
it reports the official European statistics provided by Eurostat concerning production and trade
data and drawing upon these derives the apparent-ZHUconsumption of household

dishwashers as presented $action4.2.3

It should be noted, that the Eurostat data has some gaps, especially for the 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.

88



2851

2852
2853
2854

2855
2856

2857
2858
2859

2860

2861

2862
2863

2864
2865
2866
2867
2868

2869
2870

Review study and support to evaluation and impact assessment for ecodesign and EU energy

l abel ling

for

t he

product

group

fihousehol d

Classification of household dishwashers in Eurostat statistics

The following classifications of household dishwasher are applied in the Prodcom database and
European trade statistics. In the 28 trade statistics, thao-calledCombined Nomenclature
codes (CNB8) are used.

1 Prodcom database: Household dishwashers (Prodcom code 27511200)
1 Trade database: Diglashing machies of the household type: (CN code 84221100)

Note, that these classifications do not provide further differentiation with regards to factors
such as the installation (standalone or b}, capacity (number of ps), broad dishwasher types
(full-sized, slimline, countertop) and data at this level is not provided in the European statistics.

4.2.1.EU Production of household dishwashers

Volume of EU production of household dishwashers

Table4-1Table4-1 shows the unit volume of household dishwashers produced in EU Member
States and EU28 totals in the years 2017 to 2023 according to Eurostat (2024).

The Prodcom data suggests that production has remained reasonably steady over this period,
with a peak in 2020. While Poland and Italy dominate the reported production it is notable that
data is not available for Germany, Spain, France, Czech Republic, Slovenia, and Greece
throughout the reporting period, although the EUZ27 total values imply that significant

production occurred within some part of the n@aported Member States.

Table4-1: Volume (number of units) of household dishwashers produced in the EU27

between 2017 and 2023

2017 2018 2019 2020 2021 2022 2023
0 0 0 0 : 0 0

Austria
Belgium
Bulgaria
Croatia
Cyprus
Czechia
Denmark
Estonia
Finland
France

Germany

0 0
0 0
0 0
0 0
0 0
0 0
0 0
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Greece
Hungary 0 0 0 0 0 0 0
Ireland 0 0 0 0 0 0 0
Italy 851,085 791,468 708,097 900,122 554,762 821,116 763,066
Latvia 0 0 0 0 0 0 0
Lithuania 0 0 0 0 5 6 10
Luxembourg 0 0 0 0 0 0 0
Malta 0 0 0 0 0 0 0
Netherlands 0 0 : ; 0 0 0

Poland 4,077,324 4,370,434 4,610,969 4,589,715 4,427,348 4,678,694 4,925,455

Portugal 0 0 0 0 0 0 0
Romania 0 0 0 0 0 0 0
Slovakia 0 0 0 0 0 0 0
Slovenia

Spain

Sweden 0 0 0 0 0 0 0
EU27 8,896,509 9,219,898 9,516,488 10,284,614 9,245597 9,683,609 9,784,507

UK 0 0 0 0
2871 & Yrieansdatanot beingavailable

2872  Source{Eurostat, 2024)
2873
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Value of EU production of household dishwashers

The following tabléTable4-2) provides an overview of the value corresponding to the number

of units produced in certain Member States and EU27 totalsan be observed that the total
value of produced household dishwashers in the EU27 declined from 2.8 billion Euros in 2017 by
20% to 2.0 billion Euros in 2019 and then recovered quite sharply to reach 3.0 billion in 2022

and 20231t should also be noted here that no data is available for some countries.

Table4-2: Value (in thousand Euros) of household dishwashers produced in the EU27

between 2017 and 2023

2017 2018 2019 2020 2021 2022 2023
0 : 0 0 0 0 0

Austria

Belgium

Bulgaria

Croatia

Czechia

Cyprus

Denmark

Estonia

Finland

France

Germany

Greece

Hungary

Ireland

Italy

Latvia

Lithuania

Luxembourg

235,545

136,777

208,556

91

191,859

241,592

247,813
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Malta 0 0 0 0 0 0 0
Netherlands : 0 0 0 0 0 0
Poland 726,457 698,701 720,485 744,203 973,158 1,186,135 1,014,683
Portugal 0 0 0 0 0 0 0
Romania 0 0 0 0 0 0 0
Slovakia 0 0 0 0 0 0 0
Slovenia
Spain
Sweden 0 0 0 0 0 0 0
EU27 2,830,595 2,548,329 2,000,000 2,742,540 2,904,235 3,000,000 3,001,796
UK 0

2882 @ Yrieansdatanot beingavailable

2883  Source(Eurostat, 2024)

2884

2885 4.2.2.EU exports and imports of household dishwashers

2886 Table4-3 provides an overview of exports and imports of household dishwashers by Member
2887  States for the year 2023. In terms of quantity, Poland, Germany and Italy appear to be the largest
2888  exporting countries of household dishwashers, followed by the Czech Republic, Slovenia and
2889 Sweden. On the other hand, Germany, France and ltaly are the highest importing Member
2890 States, followed by Spain, Netherlands and Sweden.

2891 Table4-3: Quantity and value of exports and imports of household dishwashers in 2023

Quantity Value(Euro) py T Quantity(units)  Value(Euro) L

(units) (Euro) (Euro)
Austria 33,947 15,318,504 451.2 279,955 88,256,285 315.3
Belgium 173,707 31,736,424 182.7 507,169 114,221,930 225.2
Bulgaria 13,660 3,843,156 281.3 105,271 25,351,373 240.8
Croatia 29,723 8,280,646 278.6 146,143 31,319,119 214.3
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Cyprus 0 0 NA! 16,238 5,342,998 329.0
Czechia 537,701 200,984,266 373.8 318,012 66,939,287 210.5
Denmark 76,309 21,355,738 279.9 259,066 77,844,740 300.5
Estonia 13,162 5,214,866 396.2 39,742 11,466,614 288.5
Finland 5,585 2,075,097 3715 177,565 49,809,536 280.5
France 49,377 14,680,167 297.3 1,408,747 290,787,101 206.4
Germany 2,093,147 853,674,550 407.8 2,287,738 505,984,750 221.2
Greece 16,536 5,597,559 338.5 99,565 24,369,958 244.8
Hungary 8,692 3,870,412 445.3 106,305 24,166,530 227.3
Ireland 5,935 1,387,534 233.8 130,051 28,270,209 217.4
Italy 664,164 195,974,830 295.1 1,154,170 248,751,808 215.5
Latvia 7,513 2,837,850 377.7 26,164 7,382,631 282.2
Lithuania 33,679 11,993,685 356.1 73,247 20,571,557 280.9
Luxembourg 7,060 3,030,174 429.2 23,497 8,561,603 364.4
Malta 35 1,225 35.0 7,548 1,936,263 256.5
Netherlands 223,500 48,589,673 217.4 754,834 187,621,687 248.6
Poland 4,516,638 982,398,747 217.5 482,399 100,821,402 209.0
Portugal 9,211 2,032,021 220.6 196,367 44,424,856 226.2
Romania 50,710 14,134,158 278.7 213,747 37,894,605 177.3
Slovakia 77,666 16,407,000 211.3 169,745 34,057,956 200.6
Slovenia 390,138 118,739,558 304.4 94,968 24,244,008 255.3
Spain 167,568 46,108,772 275.2 968,949 192,012,017 198.2
Sweden 384,651 139,511,832 362.7 716,090 185,810,656  259.5
EU27TOTAL 2,676,846 896,564,836 334.9 4,043,552 700,059,929 173.1

Source(Eurostat, 2024)

Note ¢ The exports and Imports do not indicate if the exports and imports remain in the EU or if other appliances
enter the market or leave the market. Further, APPIliA has noted that some values in this table seem to be
[dzSadAaz2ylotsS So3ao

seems to be too low).
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4.2.3.Apparent consumption of household dishwashers

Apparent consumption of EU Member States as shown in the following {&hl¢e4-4) can be

calculated as follows:

Apparent consumption= Production + Impogt&xports

(Equation 4.1)

Note that for several EU Member States, import and export data have been reported in
t wh5/ ha o6dzi LINRPRdzOGAZ2Y KI @S

in Table4-4).

58Sy NBLERNISR &

In total, for the EU27 the volume of apparent consumption was around 11.2 million dishwashers

in 202240 ¢ KS | LILJ NBy i

gl f dzS

traded (exfactory gate)within Europeofe H p m ®c @

s

g |

a

EHY NP

arttA2ysS

Table4-4: Calculation of apparent consumption (units) of household dishwashers between

2017 and 2023

Austria
Belgium
Bulgaria
Croatia
Cyprus
CzecRep.
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Ireland

Italy

2017 2018 2019 2020 2021 2022

2023

246,008

333,462

91,611

116,420

16,238

182,757

171,980

97,613

124,116

1,253,072

24 APPLIA have indicated that commercially available market research data indicates different

values to those derived here.
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Latvia : : : g 2 0 18,651
Lithuania : : : g 3 g 39,578
Luxemburg ; ; ; : ; : 16,437
Malta : : : g 3 g 7,513
Netherlands : : : : : : 531,334
Poland : : : g 2 g 891,216
Portugal ; ; ; : ; : 187,156
Romania ; ; ; ; ; : 163,037
Slovakia : : : g 2 g 92,079
Slovenia
Spain
Sweden : : : g 2 g 331,439
EU27 9808
totals 822 8636203 8974491 9730913 9454067 8932870 11,151,213
2910 A Ynéansdata not derivablesinput data(mostlyproductiondata)not beingavailable

2911  Sourcebwn calculations based on (Eurostat 2024).

2912 4.2.4.EU sales and Intra/ExaaU28 trade of household dishwashers

2913 Seeinformation inSection4.3.2.1

2914 4.2 .5.Census data

2915 4.2.5.1.Population, households and dwellings

2916 InTable4-5and Table4-6, the Eurostat data on EU population, households and dwelangs
2917 usedup to 2020. Thereafter, projections from the EIA 2023 report are cited.

2918 Table4-5: Population and number of households in the EU27

EU populationand | 1490 | 5610 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050
households

EU27 population (in

millions) 418
Eﬁ"zgng’“se“o'ds (" 952 182 191 196 200 201 201 202 201 200

2919  Source: Eurostat to 2020 arf#llA, 2025¢stimates thereafter.
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Table4-6: EU dwellings and building statistics

Eﬁlglﬁ"g!'”gs and| 1590 | 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050

EU27 dwelllngs

(M)

EU27 perm.

occup. 147 181 187 193 196 198 198 198 197 196
dwellings (min)
EU27 perm.
occup.
dwellings size
(Mm2)

EU27 avg.
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 norres.
Buildings total 7822 9685 10016 10264 10513 10761 11010 11258 11507 11756
size (Mm2)
EU27 avg. non
res building size 629 682 689 689 689 689 689 689 689 689
(m2)

Source: Eurostat to 2020 afEIA, 2025¢stimates thereafter.

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

4.3. Market, stock and trends data

This section addresses the needs of the MEErP TagkvPaPket 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 so it is more
accessible to report them in single tables.

4.3.1.Ecodesigmmpactaccounting data 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 seBesd#sign
Impact Accounting reports, all following a consistent methodology and of which the most recent
was issued in 202EIA, 2025)

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 2040050, with inputs going as far back as 1990 and
earlier. Studies of all product groups subjected to Ecodesign requirements (and energy labelling
when applicable) includingvashing macimes and dishwashers. For the period up to 2020,
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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 dishwashers.

¢CKS LINP2SOGA2Yya NBLRNISR dzy RSaNdzaidlSt Q L4 . !dZA B
which represents what was perceived to be the baseline without measures at the moment of
the decisiommaking, 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 t0-2020 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 amounts are in 2020 euros, i.e. they are
inflation corrected.

In the case of dishwashers the EIA study reports a continuous increase of sales of dishwashers
in the European market with more than doubling the number of installed appliances from 2015
to 2050 Figure4-1) reaching progressively higher penetration rates in European households
(per the stock figures shown iRigure 4-2). To calculate the expected change in energy
consumption and related greenhouse gas emissions the study makes some working
assumptions. While the average capacity dishwashers is expected to be rather constant (in terms
of rated capacity and used capacity measured in terms of ps per cycle), the average temperature
used for the cleaning cycle is assumed to drop by more than 6 Kelvin between 2015 aff. 2050

Applying the stock model as developed by VHK with the assumption of a constyetarl5
lifetime allows the average energy used by a dishwasher in the EU stock to be deiguae (

4-3). This calculation projects a significant difference of the total amount of energy used per year
for a dishwasher between the BAU (220 kwh) and the ECO (140 kWh) scenario in 2050. This is
mainly caused by the improvement of dishwasher efficiency following the implementation of
Regulation (EC) No 1059/2010, but includes the impacts of the subsequent adoption of
Regulation (EU) 2019/2022. Applying these calculations for the ECO scenario the total electricity
consumption for automatic dishwashing in the EU is estimated to be 26 TWh in Rigb0e(

4-4). These calculations do not include the savings achieved in terms of energy, water and
greenhouse gas emissions that are avoided by using automatic dishwashing in place of manual
dishwashing. As it has been shown in (88, 2007automatic dishwashing uses considerably

Bt [ Al OAY O2YYSyia NBOSAGSR Ay NBaLRyasd (G2 (KA
the temperature really dropped by up to 6 Kelvin from about 50°C. This was only possible by compensating
the factor temperature by extending the fagtime (see principle of the Sinner Circle). Further decrease

in temperature is barely possible because the fatty soil requests a temperature of app. 45°C to get
cleaned. Therefore, this means a natural limit for further temperature reduction or otheraise
increased maintenance (e.g. running machine care programmes) is needed to get rid of fatty residuals
AYAARS (KS RAAKgl &KSNWE
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lower amounts of energy/electricity and water than handwashing dishes thus the total amount
of greenhouse gases emitted from automatic dishwashing is less than were the dishes to be
cleaned manually.

Figure4-1: Sales of dishwashers in the EU27 from 2020 to 2050
Source: data frongEIA, 2025)

Figure4-2: Stocks of dishwashers in the EU27 from 2020 to 2050.
Source: data fronEIA, 2023)6.

Bttt [ Al NBYFN] 6Ay 0O02YYSyda NBOSAOGSR 2y GKS FANERG R
2050 over 180 mil households will own a dishwasher which means a saturation rate of about 90% (see

Eurostat). Since between the last Study in 2017 andstioidy the overall saturation rate has only raised

by 5%; the projected increase in saturation of 35% from 2025 to 2050 is much too high. The study itself

SELX Aya NBlL&az2zya T2N y20 26yAy3a I RAAKSFAKSNI &ad NI A
cannot be expected that several of these dbsdf S&a A ff 0SS OKIFIYy3ISR Ay 7Fdzli dzNB dé
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Figure4-3: Average dishwasher energy consumption in the EU27 stock from 2020 t0.2050
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Figure4-4: Total electricity consumption of dishwashers in the EU27 from 2020 to 2050

Source: data fronfEIA, 2025)
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2997 Table4-7: Summary of data regarding dishwashers from ECODESIGN IMPACT ACCQUNTING

Dishwashers (household) 1990 2010 2020 2030

Sales 2614 5852 7833 9727
Stock ‘000 29921 67976 96528 125977
EU place settings (ps) washed bn pga 44 132 197 257

Scenario BAU BAU ECO inc BAU ECO inc BAU ECO inc
Primary energy TWh prim/a 26 47 38 -9 64 45 -18 60 40 -19
o/w electricity TWh elec/a 10 19 15 -4 25 18 -7 31 21 -10
o/w fuel TWh fuel/a 0 0 0 0 0 0 0 0 0 0
Final energy TWh final/a 10 19 15 -4 25 18 -7 31 21 -10
GWP emissions ac¢/ hikl 5 7 5 -1 6 4 -2 3 2 -1
Acquisition costs (incl. install) o0y € 1.6 3.6 4.8 1.2 4.8 6.3 15 6.0 7.4 1.4
Energy costs o0y € 2.0 3.3 2.7 -0.7 5.1 3.7 -1.5 8.0 54 -2.6
Maintenance costs (incl. VAT) o0y € 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumable resources o0y € 1.3 3.0 2.4 -0.6 4.2 29 -1.3 5.5 3.6 -1.9
Total running costs o0y € 3.3 6.3 5.1 -1.2 9.4 6.6 -2.8 134 9.0 -4.4
Total expenditure o0y € 4.9 9.9 9.8 0.0 14.2 12.9 -1.3 194 16.4 -3.0
Revenue Industry Y € 664 1488 1974 487 1990 2590 599 2472 3049 577
Revenue Wholesale Y € 48 108 143 35 145 188 44 179 221 42
Revenue Retall Y € 643 1440 1911 471 1927 2507 580 2393 2952 559
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Revenue Installation

Revenue Maintenance (excl. VAT)

W26a LYRddzaiNE 60Q0UI h9a
Jobs Wholesale

Jobs Retail/ installation / maintenance

Jobs Total
2998  source(EIA, 2025)

Y €
Y €
'000 jobs
'000 jobs
'000 jobs

‘000 jobs

Afhousehol
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2999 4.3.2.0ther market and sales data

3000 4.3.2.1.Dishwasher imports and exports

3001 APPLIA repof7 the following trends and values for the export and import dishwaski€igure
3002 4-5andFigure4-6).

00 Me

2022 3.066 M€ 100%
® European Urion 2037ME  6643%
® Rest of the world 1030 M€ 33S8%

Alvica 21 Mt DETX
Armencas 193ME  627%
Azid 293 Me S 8s%
Oceania 102 Mme 332%
Rest of Eurcpe 423MeE 1379%

3003

3004 Figure45:9 @2t dziA2y 2F GKS SELRNI OFfdzS 6eYAffA2Yyao

3005 Source(APPLIA, 2024)

27 https://statreport2023.appliacurope.eu/pillar/2/evolutionof-import-and-exportof-home-
appliancedn-europe
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Source(APPLIA, 2024)

2014

® Ewopean Urson
® Rest of the world

Alrica
Americm
Lz
Oceania

flest of Europe

1654 M€ 100%
1278 M€ T7.27%
JFEME  227a%

IiMe 0%
itMe ocoex

F5EME  2164%

IMe aoIx

15mMe  109%

GeYATEA2YAD

And the following figure§Figure4-7 and Figure4-8) for the weight of exports and imports.

2023 355 MKg 100%
249MKg 70 04%
107 MKg  2997%

® Ewopesn Urson
© Rest of the world
Africa
Amencas
Asin
Oceania

Rest of Europs

2 Mg
23 MKg
18 MKg
10 MKg
55 Mg

Dsax
644%
4.59%

207%

153

Figure4-7: Evolution of the export weight (M kg) of household dishwashers in Europe

Source(APPLIA, 2024)
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2013 320 MKg 100%
® Eurcpean Urmon 224 MKy 69 79%
® Rest of the world 97 MKg 3022%
Africa 1Mg dQoOIxX
Amencas 1M¥g 002X
Asiz SIMEg 2887X
Oceania 1 Mg aoix
0 MKg > - s .o . —a G . . o Rest of Eurcpe 5 Mg 134%

Figure4-8: Evolution of the import weight (M kg) of household dishwashers in Europe
Source(APPLIA, 2024)

The export destinations by value are reporiedrigure4-9. And theiY LJ2 NI @ f dzS
household dishwashers to Eurojsshown inFigure4-10.
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Top 10 EXPORT DESTINATIONS

2015 2023
Germany - Germany
# 282 M€ #
France - France
#2 101 M€ #2
United United
Kingdom - Kingdom
#3 44 M #3
United
Sweden
- Stat
#4 @ a#e:
Italy #5 @ Italy #5 L]
7™M 64 M:
etherlands - Metherlands -
#6 #6 oM
United
Sweden
Stat .
e @ #7 43 M
Russian :
; Austria
Federat E
e (o w8 o
Australia @ Belgium ( - )
#9 #9
Belgium @ Spain -
#10 #10
3021
3022 Figure4-9: 9 ELI2 NIi Ol £ dzS o6e YAt fA2yao 2% K2dz&aSKz2f R
3023 Source: (APPLIA, 2024)
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Top 10 IMPORT ORIGINS

2023

Poland Poland e
#1 #1
Germany Germany w
#2 #2
China Turkiye @
#3 #3
Torkiye China | -
#4 #4 55 M
Ital Czechia |/ -\
¥ #5 I
. 105 me
S"-.-e-:i-:_er 2 Italy #6 m
S|:ai|1 S'.’-.-edg: /{:\‘
Czechia Slovenia )
#3 #8 53-Me€
letherlands = Netherlands (e
7 3§ﬁi€ #9 4‘H2€
Latvia ) Spain (s
#10 2TMe #10 3}1%€
3024
3025 Figure4-10:L YLI2 NIi @+ £ dzS de YAt ftA2yav 2F K2dzaSK2{f R
3026 Source: APPLIA 2024.

3027 4.3.3Salesf dishwashers

3028 Unit sales

3029 APPLIA repo2Bthat the volume (no. of units) of household dishwashers traded in Europe was
3030 15.1 million units in 2022 and 13.3 million units in 2023. I-B&heconomies are also considered
3031 to be within this figure it appears to be broadly consistent with the apparent market volume
3032 estimate for 2023 reported ifection4.2.3

3033 The EIA 2023 repo(EIA, 2025pstimates that unit sales were (and projects them to be) as
3034 follows:

28 https://statreport2023.appliaeurope.eu/pillar/2/unitstraded-in-europe
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Table4-8: Estimated sales of household dishwashers in the EU27 from ECODESIGN IMPACT
ACCOUNTING

_ 2020 2025 2030 2035 2040 2045 2050

SALES, 000 units 7833 8780 9727 10674 11621 12568 13515
Source(EIA, 2025)

The EIA values are significantly lower than the APPLIA values (and the apparent market volume
estimate of section 4.2.3).

4.3.3.1.Dishwashestocks angbenetrationrates

Dishwashers have lower penetration rates thaashing maclimes or refrigerators. In 2012,
approximately 40% of households in -BWU owned a dishwasher (JRC IPTS 2014). However,
penetration rates varied widely between the Member States. According to JRC IPTS (2014),
countries with the highest rate of dishwasher ownership in 2013 included Austria 82%, Sweden
75%, Germany 69%, Ireland 67% and Denmark 67%. Countries with the lowest rate of
dishwasher ownership included Latvia 4%, Lithuania 5%, Bulgaria 6%, Romania 6% and Slovakia
Sdl3%. Since that time penetration rates have continued to increase.

The EIA 2023 study estimates that the EU27 stock of household dishwashers attained the values
shown in the table below for 2020 and will increase as shown to 2050.

Table4-9: Estimated stock of household dishwashers in the EU27 from ECODESIGN IMPACT

ACCOUNTING
_ 2020 2025 2030 2035 2040 2045 2050
STOCK (000 units) 96528 111431 125977 140227 154431 168634 182836

Source(EIA, 2025)

Dividing these figures by the number of households reported@ahle4-5 gives an estimated
penetration rate of household dishwashers in the EU27 of 49% in 2020. This is projected to
increase to 56% in 2025, 63% in 2030 and 91% by 2050.

Although the growth rate is steady this also indicates that a significant proportion of EU
households still exclusively do dishwashing manually with the attendant environmental impacts.
Furthermore, some stakeholders hageeried the likelihood of penetration rates reaching such
high levels post 2030.

4.3.4.0verview of energy performance, water consumption and
capacity of dishwashers on EU market

Data on dishwashers placed on the European market was extracted and shared by the European
Commission on the 19.07.2024. According to this data, 10,355 dishwasher models have been
placed on the market since the provisions within Regulation 2019/2017 came into effect.
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Il OO2NRAY3A (G2 ' NIAOES mm 2F wS3IdzZ | GA2Y HAMMBPKHAMT
HoweverLI2 Ay i Mol 00X 0660 FyR 600 2F ! NIAOES o aklff¢
(1) each household dishwasher is supplied with a printed label in the format as set out in
Annex llI;
(2) the parameters of the product information sheet, as set out in Annex V, are entered
into the product database;
(3) if specifically requested by the dealer, the product information sheet shall be made
F@FAftFofS Ay LINAYGSR F2NX¥T X a
As such, for the purpose of analysing developments in the market since Regulation 2019/2017
came into force, all entries from before 1 November 2020 were removed from the EPREL data
for the subsequent analyses. This left a total of 8043 models.

4.3.4.1.Energyefficiency

Since the entry into force of Regulation 2019/2017 on the 1 November 2020, the distribution of
the energy class of models placed on the market has shifted towards greater energy efficiency,
as depicted irFigure4-11. Since 2023, over half of models placed on the EU market have been

a C energy class or above. In 2024over one third of new models placed on the market are a

B class or above (23% B and 15% A class respectively). It should be emphasised, however, that
EPREL data only shows which models are available to buy, and does not provide any insight into
the actual quantities of dishwashers of different energy classes being purchased by consumers.

2024 (n=1024) || Z3% 17% 25% 15% ||

2023 (n=2117) || ERE20% 27% 22% 20% ||

2022 (n=1088) [JJINL3% 29% 19% 32% 4%

2021 (n=2913) [l 14% 28% 47% 594

2020 (n=900) | 10% 27% 53% 8% |
0% 20% 40% 60% 80% 100%

mAmB C DmrEmFmG

Figure4-11: Energy class of dishwasher models introduced to the European market since 1st
November 2020.

Source(EPREL, 2024)

29 Data only available up to the 19.07.2024
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3088 Note, APPLIA have remarked that according to their database in 2023 the share of dishwashers
3089 Dby label class was ~2,4% in A; ~8,9% in B, ~22,5% in C, ~ 28,0% in D, ~33,1% in E, ~5,1% in F and
3090 therestin G (~0,06%).

3091 According tothe EPREL data, three models reaching the A energy class were placed on the
3092 market before the requirements of Regulation 2019/2017 entered into force:

3093 1 Model EMD12W3/1 (EAS Electric Smart Technology SL): on market since 12.06.2018
3094 1 Model EMD12X3/1(EAS Electric Smart Technology SL): on market since 12.12.2018
3095 1 Model AS6#1121 (VZug Europe BV): on market since 01.07.2020

3096 However, on closer inspection it appears that the first two models had EEls of 49.9 which is
3097 consistent with a class D not a class A.

3098 Following the entry into force of Regulation 2019/2017 on the 1 November 2020, 4 dishwashers
3099 rated at an A energy class were placed on the market in Q2 of 2021, followed by 49 models in
3100 Q4 of the same year (46 models of Miele & Cie, 11 from BSH Hausgeréte, and 2 from BEKO).
3101 Following this, the number of new models with the A energy class being placed on the market
3102 stayed below 20 per quarter until Q3 of 2023, when 46 were placed on the market, followed by
3103 apeak of 133 in Q4 (supplied by 7 and 9 distinct manufacturers respectively). In 2024, just over
3104 60 new models with an A energy class were placed on the market in both Q1 arfdgQ (

3105 4-12).
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3107 Figure4-12: Market start date of dishwasher models with Energy Class A.
3108 Source(EPREL, 2024)
3109 4.3.4.2.Capacityand energy efficiency

3110 In this section, the size of dishwashers, (expressed in terms of their rated capacity as measured
3111 by the number of place settingsps) that are placed on the market is considered. According to
3112 the EPREL data, the numbar ps of dishwashers on the market ranges from 2 (56 models,
3113 typically countertop dishwashers) to 35 (2 modeMTX02 and VTX0Both belonging to EUREP
3114 GmbH).However, APPLIA have queried the veracity of the data of the models at the extremes
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(2 and 35 ps) and have indicated that this is indicative of the need to implement robust quality

control in the EPREL databa3éne distribution of models according to capacity is shown in

Figure4-13.

3000
2500

2000

No. of models

2 3 4 5

1500

1000

500 I I I
. [

9 10 11 12 13 14 15 16 17 20 27 35

Rated Capacity (ps)

Figure4-13: Rated capacity (in place settinggs) of dishwashers placed on the European

market since 1st Nov 202@ithin the EPREL database

In the following sections on energy performance and water consumption, a distinction is made
AKSNAQ

08G6SSy WTdzA ¢

Source(EPREL, 2024)
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Study as having an average-12 ps and 8L0 ps capacity respectivel. sample of 5248 full
size and 1253 slidine dishwashers was extracted from EPREL for further analysis.

Of the 8043 models added to EPREL sifidéavember 2020, the most populated energy class
is class E, representing 34% of models placed on the market, followed by class D (25%), class C
(19%) and class B (11%). Only 6% of models meet the requirements of class A, while 1% of models
still fall into class G. When dishwasher capacity is consideregifalidishwashers follow the

same pattern. For slidine dishwashers, 62% are rated class E, while only 1 model is rated class
A (Figure4-14). Again APPLIA have expressed a view that the nominal class A model is actually

uncompliant as it has an EEI of 60 which would make it a class F.
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3134 Figure4-14: Energy class of dishwasheirgroduced to the EU market since 1st November

3135 2020.
3136 Source(EPREL, 2024)
3137 4.3.4.3.Water consumption

3138 APPLIA report the following trend in dishwasher water consumption per (fyigere4-15).

Average water consumption of dishwashers

2022
9,5 l/cycle

2000 2005 2010 2015 2020
3139
3140 Figure4-15: Trend in average dishwasher water consumption per cycle in Europe
3141 Source: APPLIA 2030t

30 The Home Appliance Industry in Europe 22223, APPLIA
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From this it appears that there was a decline in average water consumption post the adoption
of the current regulatory requirement$ut it remained constant at.9 litres/cycle from 2021

to 2022.

4.3.5.Major players and market share

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 market:

Table4-10: Share of models placed on the EPREL database by supplier since November 2020

Supplier No. of models Share of models

BSH

Beko Romania

AB Electrolux

Candy Hoover Group
Whirlpool

Vestel Holland

Miele & Cie.

Amia Spotka Akcyjna
Gorenje Gospodinjski Aparati
SMEG

Other

Total placed on market since November 2020

2397

1071

720

640

567

381

376

323

308

261

3433

10477

22.9%

10.2%

6.9%

6.1%

5.4%

3.6%

3.6%

3.1%

2.9%

2.5%

32.8%

100 %

4.3.6.Channels to market and business models

Thehousehold dishwashenarket is predominantly one of product sales to an end customer
where sales are either through physical retail outlets or onlimemost cases the customer
purchases the appliance and arranges for it to be installed

While generally, manufacturers 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 public (this channel
could account for about-3% of all sales). For these direct sales, the producers may sell their
products via their proprietary online platforms or through proprietary showrooms.

The large majority of sales are where the consumer purchases the product outright with a single
upfront payment; however, many 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
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In recent years alternative business models have been establiseadh that some

manufacturers of large household appliances offer circular business models; an example is a
NByGrt aSNBAOS FTNRBY .230K 6da. tdSaz2@dSYSyié¢ | @+ A
includes repair and replacement as well as the choice of refurbished products for a monthly

rental fee31.

While such business models are interesting they are currently thought to account for a very
small proportion of the market as a whole, which is still dominated by upfront purchase and/or
leasing.

4.3.6.1.Distribution channels (retail and wholesale),

The dominant distribution channels for retail sales of household dishwashers are traditional in
store sales or online sales. Stakeholders have reported that traditional retail channels account
for aboutthree quarterof dishwashersaleswhile online sales channelsccount for about a
quarter.

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 builtunder units, while there is a mixture of freestanding and
built-in/funder 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.

4.3.6.2.Role of installation services

In most cases the customer purchases the appliance and arranges for it to be installed; however,
it is also common for customers to install dishwashers themselves, in accordance with the
installation instructions provided by the supplier. When installation is provided by the retailer
(or supplier) this is usually charged for aatording to stakeholdetgpically costs in the range

of 60-75 Euros. Occasionally installation can be offered for free as part of an offer.

The installation service is provided by any of: retailer affiliated installers (who may be employed
directly by the retailer or be affiliated to them to provide the servigéhis can be the case for
large or small retailers; or 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 maRethwashers
being installed in fitted kitchens are mostly thought to be installed by professional installers
line with manufacturer instructions.

31 https://www.bluemovement.com/
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4.3.6.3.Role of repair and maintenance (service models),

Repair services are commonly 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 networks. If a repair is required within the warranty period it will be the supplier
that provides it, free of charge unless some evident abuse of the product is the cause that
invalidates the warranty. Beyond the warranty period a repair could be provided by any of the
above mentioned entities. Some 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 through networks of affiliated repairers.

436.4{ a9 Q&

The picture with regard to the extent o6mall and Mediunbized Enterprises (SMES)
involvement in the production, distribution, retail, repair and end of life treatment of household
dishwashers across the EU is not fully clear. While manufacture is essentially organised by larger
integrated manufacturers the exact extent of vertical integration is uncertain. Stakeholders have

indicated that vertical integration might be approximately-8@% of the value of the typical
product, with the remainder being supplied by other companies of which perhagg®%0are

SMEs. Thus SMEs are thought to account for a significant proportion of the final factory gate

value of householdishwashers

{a9Qa FINB Ifaz

Ay @2t SR AY

iKS

NBaGFAT X

NB LJ A NE

however, there is no data available on what share of these services are supplied by SMEs.

Wholesale and distribution is mostly Vi@arger entities or is managed in house. For the retail

sector there is still thought to be a proportion of traditional small retaijlespecially 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

SMEslt is a simar situation for repair services organised by retailéfhere 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.

4.3.7.Employment

The EIA 2023 reporfEIA, 2025)estimates of the number of employees working in the

manufacture wholesale and retadf household dishwashers in the FA$shown inTable 411

until Table4-13.
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Table4-11: Estimated number of jobs attributable to the manufacture of household
dishwashers in the EU27 from ECODESIGN IMPACT ACCOUNTING

- 1990 2010 2020 2030

Jobs Industry 12
(1000s)

Source: EIA 2023.

Table4-12: Estimated of number jobs attributable to the wholesale of household
dishwashers in the EU27 from ECODESIGN IMPACT ACCOUNTING

- 1990 2010 2020 2030

Jobs Wholesale
(1000s)

Source: EIA 2023.

- 1990 2010 2020 2030

Jobs Retafl1000s) 9

Source: EIA 2023.

4.3.8.Recycling

Market and logistical support of recyclability and availability of amounts of recycled materials
related to the market size.

According to APPLIA data reported in 282%ome 6.3 million tonnes of materials related to
home appliances were placed on the European market, some 3.8 million tonnes of appliances
were collected annually and 3.7 million tonnes of materials were recovered annually. Of this
total 2.5 Mt of WEEE was from large home appliances (inclutigigvashersand 1.2Mt from

small home appliances. APPLIA reports that the 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 also in the products of other sectors and industries.

SeeSection 5.5.3for information on the WEEE Collection rates, by fraction.

Thesteel produce®peramreports

1 oRecycled materials is available for stainless steel
i Stainless steel is an important material for key parts of dishwashers. In Europe,
stainless steel is made from a high percentage of ferrous scrap and recycled content

32 https://www.circularappliances.eu/recyclinecoveryappliances
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(this is however not the case of stainless steel imported from other parts of the world,
which is mainly made from primary feradloys with much higher CO2 emissions)

1 The recycling market for steel and stainless is well organized in Europe.

I The stainless steel produced in Europe and used in dish washer is therefore recycled
and already available at large scale for producers.

Also on this topicWorld Seel report that circa 201985% of stainless ste@bas recycled in
Europe33

4.4. Consumer expenditure base data and trends

4.4.1.Purchase prices

The EIA 2023 report estimates thesvious and projectednit cost of new dishwashers in the
EU27 (including VAT and installationshewn inTable4-14.

Table4-14: Estimated average unit cost of household dishwashers in the EU27 from

UNIT PRICE (in euro 2020, incl VAT &llastm) 800 779

SourceEIA 2023.

APPLIA have commentédK Ith& ovérall price seems to be too higé  Adgta. (i K A &

4.4.2.Retailer markups

The estimated proportion of product revenues that is attributable to manufacturing, wholesale
and retail is indicated iffable4-15.

Table 4-15 to Table 4-17 below. Estimated retailer revenues ar@bout 96.8% of the
corresponding industry revenues. The vast majority of these revenues will be to cover operating
costs with a much smaller profit margin.

4.4.2.1.Manufacturing costs

The EIA 2023 report estimates that industry revenue from the sale of household dishwashers in
the EU27asshown inTable 415.

33 https://worldstainless.org/pdiviewer/viewer.html?file=https%3A%2F%2Fworldstainless.org%2Fwp
content%2Fuploads%2F2025%2F02%2FThe_Global_Life_Cycle_of Stainless_Steels.pdf
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Table4-15: Estimated industry revenue from the sale of household dishwashers in the EU27

from ECODESIGN IMPACT ACCOUNTING

_ 2020 2025 2030 2035 2040 2045 2050

REVENUE INDUSTRY

(m euros 2020)
SourceEIA 2023.

2828

3049 3256 3447 3624

3786

A priori, these revenues would encompass the cost to produce, market and sell the products (at
the factory gate) plus taxes, duties and profit margins.

Wholesaler revenues are estimated in the same stanly are shown iTable4-16.

Table4-16; Estimated wholesaler revenue from the sale of household dishwashers in the
EU27 from ECODESIGN IMPACT ACCOUNTING

_ 2020 2025 2030 2035 2040 2045 2050

REVENUE WHOLESALE

(m euros 2020)
SourceEIA 2023.

Thus, wholesale revenues are projected to B84 of industry revenue.

Table4-17: Estimated retailer revenue from the sale of household dishwashers in the EU27

from ECODESIGN IMPACT ACCOUNTING

_ 2020 2025 2030 2035 2040 2045 2050

REVENUERETAIL
(m euros 2020)

SourceEIA 2023.

2507

2737

2952 3152 3337 3508

3665

Thus, retail revenues are projected to 8% of industry revenueseeTable4-17..

4.4.2.2 Refurbishment costs

Householddishwashes can be refurbished by remanufacturing of the product, such that

multiple use cycles can occur. Stakeholders have indicated that the typical costs for such

NB F dzNDb A &

KYSyi

Aa

%

0KS NI¥y3asS 27

4.4.2.3.Maintenance and repair costs

eEmMnn

g2

€ MP N

The EIA 2023 report reports the revenue for maintenance of household dishwashers in the EU27

is zero
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4.4.2.4.Costs for consumables, e.g. electric energy, heat, water, detergents

4.4.2.4.1.Energy rates for private households, industry and tertiary sectors

The EIA 2023 study reports the following-&térage energy rates and estimated future trends
from various sourcesseeTable4-18Table4-18till Table4-23 Table4-23. Note, the residential

rates include VAT of 20% while the rates applied in the other sectors exclude VAT and other
recoverable taxes and levies.

Table4-18: EU average electricity rates (inflation corrected, 2020 euros) used in the EIA

traditional analysis

9t SOGNAOA G @

Residential sector

Industry sector

0.213

0.125

Tertiary/Services & Other secta 0.178

SourceEIA 2023.

0.240 0.241
0.176 0.177
0.214 0.215

0.242

0.178

0.216

0.243

0.178

0.217

0.244

0.179

0.218

w | 2020 2025 2030 2035 2040 2045 2050

0.246

0.180

0.219

Table4-19: EU average electricity rates (inflation corrected, 2020 euros) used in the PRIMES
2020 Reference scenario (v6)

2020 2025 2030 2035 2040 2045 2050

9t SOGNAOA (@

Residential sector

Industry sector

wl

0.204

0.097

Tertiary/Services & Other sector 0.188

SourceEIA 2023.

0.212

0.101

0.195

0.221

0.106

0.203

0.219

0.106

0.202

0.220

0.107

0.201

0.221

0.107

0.201

0.224

0.108

0.204

Table4-20: EU average electricity rates (inflation corrected, 2020 euros) used in the PRIMES

2020 2025 2030 2035 2050

2020 Mix scenario

9t SOUNAROAGE

Residential sector

Industry sector

wl G

0.204

0.097

Tertiary/Services & Other sector 0.188

SourceEIA 2023.

0.216

0.100

0.197

0.223

0.100

0.202

0.229

0.100

0.205

0.238

0.106

0.212

0.242

0.111

0.218

0.238

0.113

0.216

Table4-21: EU average electricity rates (inflation corrected, 2020 euros) used in the 2022
RePowerEU 3a_v2 scenario, linear

9t SOUNROAGE

Residential sector

wl

0.203

0.265

118

0.256

0.237

0.238

0.237

J§ 2020 2025 2030 2035 2040 2045 | 2050

0.233
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Industry sector 0.096 0.105 0.102 0.100 0.105 0.109 0.111

Tertiary/Services & Other sector  0.187 0.234 0.227 0.210 0.211 0.212 0.210

Agriculture / Other sector 0.147 0153 0.160 0.158 0.159 0.158  0.160

3318  SourceElA 2023.

3319 Table4-22: EU average electricity rates (inflation corrected, 2020 euros) used in 2022
3320 RePowerEU 3a_v2 scenario

9t SOUNKROAGE )wl G4 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 sector  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

3321  SourceEIA 2023.

3322 Table4-23. EU average electricity rates (inflation corrected, 2020 euros) used in the EIA 2023
3323  report.

9t 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 sector  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
3324  SourceE£lA 2023.
3325 In line with the Ecodesign Impact Accounting study this study uses the values shoainién
3326 4-23.
3327 4.4.2.4.2.Water and detergent costs

3328 The EIA 2023 study reports the EU average water rates and detergent costs and estimated future
3329 trends, as shown iTable4-24.

3330 Table4-24: EU average water rates and detergent costs (inflation corrected, 2020 euros)

_ (inflation corrected, 202€euros)

Non9 y SNH& wlk GSa 2020 2025 2030 2035 2040 2045 2050

6l GSNJ 3 &aSgl 35 437 4.23 4.45 4.67 4.91 5.16 5.42
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RSGSNBESy(d RAA&AKg 0095  0.09 0.09 0.09 0.09 0.09 0.09
SourceEIA 20234.

The same study estimates the annual operating costs for detergent and water by dishwashers
in the EY as shown iMable4-25.

Table4-25: EU total dishwasher annual water and detergent costs (inflation corrected, 2020
euros).

CONSUMABLE RESOURCES 2020 | 2025 | 2030 | 2035 | 2040 | 2045 [ 2050

prices incl. VAT in 2020 euros

52 RSGSNHSyi( o0e¢ s10Yye 20 22 25 28 31 34 36
Usage
Cycles/yr per unit, BAU cycla 220 220 220 220 220 220 220

Water consumption

With current regulations M m3/a 214 224 244 272 299 327 354

Water costs 0Yye 0.9 1.0 1.1 1.3 14 1.6 2.0

Consumable costs (detergent & wate

With current regulations 0Yye 2.9 3.2 3.6 4.1 45 5.0 5.6
SourceEIA 2023.

For 2023 AISE rep@& that the European consumer dishwashing detergent market was valued
4G epody o0AffA2Y ONB1SY R24y a F2tft26aYyY

1 Automatic dishwashing eo®dc 0O
1 Hand dishwashing € HPH O

It should be noted that this covers all European markets and not just the EU27.

4.4.2 .5 Endof-life costs

Under the WEEE the costs of collection, treatment, recovery and environmentally sound
disposal of WEEE from private households is the producers responsibility. Such treatment
requires the products to be collected and recycled via so called Producer Responsibility
Organisations in line with EU standards.

The cost of recycling via the Producer Responsibility Organisations, operated under the auspices
of the WEEE, are understood to vary significantly by Member State and jurisdiction. This is due
to variation in locally specified requirements that can add costs above the minimum necessary

to recycle a product. In some cases it is also affected by local subsidies that may lower costs.

34 APPLIA have queried these valuesramarked that they seem to be too low.
35 https://aise.eu/app/uploads/A.l.S.En-Factsand-Figures2024-min.pdf
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recycled under the scheme according to the jurisdiction. In some cases these costs are visibly
displayed and charged during the retail of the product via a hypothecated fee, and hence are

fully cost neutral to the suppliers (but are born by the procurers). In other cases it is not

permitted to visibly charge such a fee and the producer needs to amortise the cost within the

price of new products they offer for sale.

4.4.2.6.0ther economic parameters

The Methodology for the Ecodesign of Energy related Prodé&smna, 20113uggests to use

EU average values for all preparatory studies, partly adjusted with an overall escalation rate (e.qg.
for energy prices) which results in the monetary outcomes of all studies being comparable. The
EU27 average data provided in this study are the following for electricity, gas, water, interest,
inflation and discount rate€T able4-26).

Table4-26: Default economic parameters from the Methodology for the Ecodesign of Energy
related Products

Parameter Value

Interest rate 7.7%
Inflation rate 2.1%
Discount rate (EU default) 4.0%
VAT 20.0%

Source(Kemna, 2011)
However, for the purposes of this study these are updated as follows:

1 For future inflation forecasting, an inflation value o¥@2will be applied as this is in line
with the mediumterm target inflation rate set by the European Central Bank.

1 A 3% discount rate is the latest recommendation by the European Commission.

1 As the discount rate is the interest rate minus inflation, % nterest rate will be used.

4.4.3.Acquisition costs

The EIA 2023 report estimates thesvious and projectedost of acquisition of dishwashers in
the EU27 (including VAT and installatias)shown imable4-27.

Table4-27: Estimated acquisition cost of household dishwashers in the EU27 from
ECODESIGN IMPACT ACCOUNTING

ECO Acquisition (in bn euros 2020, ing
VAT & installaion) 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050
6.3 6.8 7.4 7.9 8.3 8.8 9.2

Household dishwashers

SourceEIA 2023.
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4.5. Recommendations

The MEErP Task 2.5 concerns the development of recommendations. Specifically 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 Tasks 5

With regard to costs the 2017 preparatory stuidyind that the average cost of a dishwasher
wasabout ppn S KAOK AY2id2 ROBEABY2Yy Se

Note, the EIA values reported in several tables within this chapter are in 2020 Euros and would

need to be multiplied by 1.228 to bring them into 2025 values. They also included installation

costso  SNI AS AyadltttrdAz2y.TORMBedan2 FSEaTnYIOHY HSSYa
with the EIA estimates once installation costs have been factore@his implies that it is

informed by the old 2017 study rather than new informatidccordingly, aurveyof several

hundred dishwasher pricesom a variety of vendrs (with a blend ofuilt-in and freestanding

units)was conducted for the current study afaund average pricesafp nn F2NJ I aft A Yt Ay
9 YR epdop T2 N)notincfudiigfinstalldtionBsa it i© fedommiendsd these are

included in the base case analyses in the absence of fully representative Wadtaifation costs

would be on top of these values.

TKS O02aid 2F RSGSNHSydGa A& fA]1St @pérzycld(B020hy f Ay S
9 dzNP & Ul pdr cyelenird2@25)While roting this, the EIA detergent estimates only concern

detergents and hence are underestimates of the costs of all additives as they do not include

additives such asnse aidsmachine cleaning detergentgtc. An analysis of rinsing aid needs

andcosth YRAOI 1S4 GKA& O2dzZ R FRR Yy20KSNJ endnu LISNJ

With regard to electricity and water costs it is noted that the Ecodesign Impact Accounting
report for 2024(EIA, 2025:13:59% using the same electricity rate forecasts as showrainle
4-23s0 it is recommended that these be used in the Task 4+ analyses
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3402 5.a9 96k 44! &30S NA

3403 Task 3 of the MEErP deals with:

3404 1 Task 3.1 and Task 3.2 of the MEErP deal with system aspects of the use phase of ErP
3405 with direct or indirect energy consumption effect. In addition, the consumption of water
3406 and detergents as well as potential health risks from exposure to detergents in use play
3407 a role in this typ of appliance.

3408 1 Task 3.3 Eridof" Life behaviour;

3409 1 Task 3.4 Local infrastrture;

3410 I Task 3.5 Recommendations on refined scope, barriers, and opportunities.

3411 5.1.Objectives oMEErP Task 3

3412 The objective of MEErP Task 3 is the identification, retrieval, and analysis of data on user (=
3413 consumers) behaviour and associated environmental impacts during the use phase of household
3414 dishwashers in scope. Relevant user parameters are an important input for the assessment of
3415 the environmental impact of a product during its use and-effdife phase.

3416 In the 2017 preparatory study, the environmental impacts of the energy and water (and

3417 detergents) consumption in the use phase were in focus for household dishwashers. It can be

3418 assumed that these parameters are still of importance, however, with decreasing overall

3419 AYLINROGSYSyld LROSYGALf RdzS G2 GKS €23A0 2F G4KS
3420 principle for cleaning.

3421 User behaviour can be influenced by product design and information. Design options to facilitate
3422  environmentally friendly user behaviour have been included in the former review studies of
3423 2017 and in this Task, it shall be explored if and how these options are applied in daily life by
3424  consumers. Examples are:

3425 1 Matching of detergent types to loads and cycle function. A related design option is the
3426 automatic dosage function which was a BNAT for household dishwashers at the time of
3427 the 2017 review study

3428 1 Wear and tear on crockery and dishes

3429 MEErP Task 3 focuses its analysis on the question if and why there are significant differences
3430 6S8G68Sy Fy GARSIEé O2yadsyliiAzy o6+ & FtNBFR& adl
3431 the consumption in practice during the use phase:

3432 9 Utilisation: Compared to the rated capacity, the machines may not be fully utilised which
3433 leads to higher consumption per standard place setting (even if this effect can be partly
3434 mitigated by modern measurement and control technoldgjy)

3¢ Note, in practice the consumer has no place settiaj home per se The heating energysedis
dependent on the loaded mass, the watese the mass of the dishwasher itself and its thermal insulation.
If the consumer uses less load inside the dishwasher the programme usendegg due to the fact that
less weighheedsto be heated up
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9 Use of other than standard (respectively ecprogrammes: The consumption data for
dishwashers under the eco programme may not reflect actuality as this may not be the
most used programme. A variety of other programmes are also used

1 Incorrect operation: suboptimal user behaviour (e.g. incorrect dosing of detergent and
rinse aids) can lead to increased consumption

T Dishwashers can also be in standby mode; the duration of this mode, for example, can
be quite long, resulting in additional standby consumption

9 Dishwashers can be used during peak power periods with relatively adverse effects on
the ability of networks to meet demand with low carbon power sources and supply
energy cheaply; thus the provision and use of demand response capabilities is relevant
to mitigate this. Whereas this aspect is of more 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
0a. fdzSaz2@SYSyiie¢ FoFAfroftS Ay GKS bSGKSNILFYRaA
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 IA support study, Task

3 will also seek for information regarding the average number of hours per year to maintain
FYRK2NJ NBLI ANJ GKS LI Al yOSad CAylffes GKS 02yl
in view of the information to be provided by the digital product passport.

Under MEErP Task 3, information will be collected through survey, interviews, literature review

in combination with stakeholder consultation (call for data and information at the initial

aidl 1{SK2f RSN YSSGAy3as GFrNBSGSR aidl {SK2ft RSNJ Ay
associations, repair providers, etc.).

5.2. Typical capacity and use intensity of household dishwashers

5.2.1.Capacity

The average capacity of products placed on the EU market is addressed in section 4.3.3.2.

The APPLI&A! ®L ®{ @9 d O2y adzYSNJ adzNBSe 2F wnun NBLRNIa
AYONBIFAaSR FNRY wmMH G2 wmt LXFOS aSidAy3aa gAdK2dz
(APPLIAA.L.S.E. consumer survey, 2020 PLIAA.I.S.E. consumer survey, 2024 PIA have

since explained that the statement is misleading and that the average no. of place séitings

full sized dishwasheris 13.6that covers a range of from 12 to Thus,the mean or median

3”Note, most dishwashers provide a water safety function and are therefore by definition in standby mode
(when not in use) and not in off mode (i.e. where no function is allowed except electromagnetic
compatibility).
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3470 value forthe typical number of place settings is between 13 and 14 and is therefore unchanged
3471 when compared to the values reported in the JRC study from 2017.

3472 5.2.2.Use intensity

3473 Use intensity considers the frequency of use and the loading of the appliances. Data is reported
3474  in the following order:

3475 1 Newer information pertaining to the period since the previous (2017) Ecodesign review
3476 study
3477 9 Older information reported in the 2017 Ecodesign review study.

3478 This is to enable trends and gaps to be identified.

3479 5.2.2.1.Frequency of usenewer information

3480 APPLIAA.I.S.E. 202consumer survey

3481 APPLIA conducted, jointly with A.l.S.E., a consumer survey to investigate consumer usage and
3482 understanding of householdashing machmes and dishwasher@PPLIA A.l.S.E. consumer

3483 survey, 2024)The responses to the questidow often is the dishwasher in your household
3484 used in an average weekidre shownn Figure5-1.

Dishwasher usage

On average, dishwashers are used 4.8 times per week. Significantly more own a dishwasher compared to 2011 (73% vs. 60%), and dishwashe
p is more P in Western & Europe and the Nordics than in Eastern Europe. On average, say their di is full 88% of
the time, which is a significant decrease compared to 2011.

% owning a dishwasher Times used / week W
o 5 I
60% 9%
60% 3%
[
Western Europe 7. 91%
91%
95%
A
Eastern Eur: 85%
v 90%
88%
I
Southern Europe 0 o 89%
: W 4%
1% ¢ 92%
I e
UK/lreland ; Pho
d‘ % o
The Nordics 90%
64 0% 95w

W 202s W 200 W 2017 014 201

T QO s-10%wTotsl  HUMANA

3485
3486 Figure5-1: How often is the dishwasher in your household used in an average week?
3487 Source (APPLIAA.I.S.E. consumer survey, 2024)

3488 The responses to the questio#When and how often do you typically make use of your
3489 dishwasherare shown belowFigure5-2).
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Using the dishwasher: frequency & time of day

Owirwashers are tygucally used more ofien in the day (85%) than during the night (40%). 8% typcally use ther dsfwasher twice 2 day but there is an even spift
Detwnan Pose who use theie dishwishar af laast once & day and those wha use il svery olhar day

2024 resulits

)
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I Be moming. every othar Say |ﬁ
In e moming ! Bme pac day Il\
0 the maming, I thoes per day 3%
During ®a day. svery other day - 200
Dwrtng te day. | 8me par day -u\
During the day, 2 mes per day "
At nignt, every ather day -ﬂ\
Al night, | e per day .16\

ALight. 2 thwws par iy 1%

o~ 0% 20% 0% “ws
-
e
E)
. -
- s
..
L] - .
- »
.
Y LT il

VO 0% Taw

Nl Lo

HUMANA

Figure5-2: When and how often do you typically make use of your dishwasher?
Source (APPLIAA.LS.E. consumer survey, 2024)

As a clarification the report noted:

GbSOSNIKSt Saacs

Lt t [ Al

time of day, behaviour might vary according to other domestic decision, such as the installation
of solar panels which drive to day use of appliances, and users may not be concerned about their
electricity consumption, or the presence of a night tariff for electricity which drives to night use
of high consumption appliances. The questionnaire should be improved in order to ask more
0KS WgKeQ O2yadzYSNE

j dzSaG A2y a
what really means.

wSO2YYSYRFIGAZ2YY AYLINRGS
0SKAYR gKSy G2

NEl a2y

2y

BSH connected appliance data

fhousehol d

YSYOSNE KI@S RIGlE dKFUG R

YagSNBR Ay

0KS ljdzSatazy (2 Syad:NS
adl NI GKS YI OKAYyS®¢

Bosch Siemens Hausgerate report that the average usage of their connected dishwashers (when
users have consented to allow such data to be collected) is 156 times perspeacd:BSH

response to the survey).

Miele connected appliance data

Miele report that for their connected appliance data showing the average usage is 237 cycles
per year, with a median of 219 cycles per year and that 34% of the sample used over 280 cycles
per year source:Miele data suppliedd the project team)
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CB (NL) surveys in December 2024

In 2024, the Netherlands consumer association, CB, asked their panel of members how often
they use their dishwasher with the results, for those who use a dishwasher, as repoftable

5-1.

Table5-1: Howmany times a week do you use your dishwasher?

Frequency of use Percentage of all responses No. of responses

Once a week or less
Twice a week

Three times a week
4 times a week

5 times a week

6 times a week

7 times a week

8 times a week

9 times a week

10 times a week

11 times a week or more
I don't know

Total

Source(CB, 2024)

9 %

12 %

20 %

14 %

11 %

10 %

20 %

3%

1%

1%

1%

0%

100 %

497

688

1125

788

636

558

1173

148

40

40

47

8

5748

Applying some assumptions to the frequency of use at the end points (by the study team) gives
an average of 4.4 times per week which is equivalent to 231 times per year.

5.2.2.2.Frequency of useolder information

The information cited in the 2017 Ecodesign PrepamatStudy (Boyano et al., 2017js
summarised in the table below:
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3524 Table5-2: Dishwasherusage frequency, old data from the previous preparatory study

Previous preparatory study for

ISIS (2007a)
ecodesign requirements

Richter (2007a) 3.4 177 Study in Italy, Sweden, Germany and (
107.7

Bichler et al. (2015) 4.1 In 1-person households in Germany
383.7

Ecodesign

Regulation (EC) No 280 In households >5 persons in Germany

1016/2010

Richter (2010b) 280 In 45 persons housholds

JRC IPTS (2015b) 4.3 Variations between 4.1 cycles/week

3525 5.2.2.3.Loading newer information

3526 APPLIAA.I.S.E. 2024 consumer survey

3527 APPLIA conducted, jointly with A.l.S.E., a consumer survey to investigate consumer usage and
3528 understanding of householdiashing machies and dishwashergAPPLIA A.l.S.E. consumer

3529 survey, 2024)The responses to the questid®n average, for normal dish washes with your

3530 RAAKGI AKSNE F2NJ gKFG LISNOSydFr3asS 2F &2dz2M 61 &K
3531 are shown belowFigure5-3).

(s}
Qx

Dishwasher load (About 75% or more)

For 33% of Lusopaans, e dnlwaster i 08 by 75% of Sie Saada. For S3%, e machine i conadened t be TUE for svery use

2024 results
- — -
-
o =
Werie ~ £ urepe 8. | 4% - "
o {
e, o~ -
—gg
— b e S S ~
L
-
UNtrwtang s -& 7% =%
e TR

L y
% Coos I
Al %

3532 VO “oumtee TR

3533 Figure5-3: On average, for normal dish washes with your dishwasher, for what percentage
3534 2F @2dzNJ g1 aKSa R2 e2dz O2yaARSNI KIdG GKS
3535 Source (APPLIAA.LS.E. consumer survey, 2024)
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On average respondents said that the dishwasher is fulo88f the time compared with a
response of 93% of the time for the same question in 2011.

5.2.2.4.Loading older information

A stakeholder indicated veaquestionnairenanagedby JR@hat market research across Europe

done by a panel of about 500 consumers in 23 countries in October 2014 resulted in an average
of 94% load when asking consumers for the percentage of their washes they considered the
dishwasher to be full. The results range fromP8{UK, Eastern Europe) to 95% (Western Europe,
Scandinavia)lJsing photos of around 1200 dishwasher loads from 106 households in Germany,
Sweden, Italy and UK, (Richter 2010b) assessed the degree of space used in the upper and lower
basket. In less than 40% of all dishwasher loads the machines was filled to its full cdipaeity

noted that this finding does not match the selsessment of these test persons in terms of their
loading efficiencywherein90% of the respondents claimed to load the dishwasher to its full
capacity or even overload the dishwasher

More details and the references aoited in the 2017 Ecodesign Preparatpry St(Blgyano et
al., 2017).

5.2.3.Loading behaviour

Richter (2011) confirmed that electric dishwashing is significantly more resource efficient than
manual dishwashing; however, this also found that the extent of savings is strongly dependent
on consumer behaviour. In a n@apresentative study with 200 households from four European
countries (Germany, Italy, Sweden, United Kingdom), the author investigated the consumer
behaviour of dishwasher owners and nonowners as well as the resulting savings. Participants
were asked to keep a detailed daily diary with photos of their dishwashing activities.
Furthermore, a flow metre at the tap and a camera with a view of the sink and dishwasher were
installed. In this way, the dishwashing behaviour of the participants could be documented for
the test period of two weeks. The evaluation showed that the recorded habits of the participants
were not optimal in terms of resource consumption. For example, although many consumers
reported using the full capacity of their dishwasher, the analysis of the footage showed on
average, full capacity was only used in 33% and 34% of the dishwashing cycles (upper and lower
rack respectively). The author concluded from these findings that a saving of about one in 10
dishwashing cycles would be possible if every cycle was operated at full capacity.

See also the information cited in the 2017 Ecodesign Prepgr&tudy(Boyano et al., 2017)
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5.3. Real life user behaviour

5.3.1.Selection of programmes

5.3.1.1.1.Selection of programmesnewer information
APPLIA 2024 survey of connected appliances

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 be reported (in an anonymised and aggregate marsesjable5-3.

Table5-3: APPLIA survey of connected household dishwashesample sizs.

Number of all programme runs 122,257,899

Number of appliances 1,955,770

Source (APPLIAA.L.S.E. consumer survey, 2024)

Note: APPLIA have clarified thdtea data on the programmes usagely concernedinmodified
programmes. This was due to the complexity of describing and then attributing the options
(about 8k combinations are possible sonsiderablesimplification was needed)n total 241
million programme runs were recorded but of thesE9 million included modifier programmes
and henceadata on thesavere not reported in the subsequent tablésable5-4 and Table5-5).
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Table5-4: APPLIA survey of connected household dishwashekey parameters

ECO

Below or equal to 30 minutes

Higher than 30 and below or equal to 60 minutes

Higher than 60 and below or equal to 90 minutes

Below or equal to 90 minutes

Automatic
Intensive

All other programmes run except the ones above

Source (APPLIAA.L.S.E. consumer survey, 2024)

Regulated program (EU) 2019/2017

Program below or equal to 30 min lightly soiled iter
not dedicated to a specific item (for instance gle
programme- and any other similar programmess
excluded)

Higher than 30 and below or equal to 60 minut
lightly soiled items not dedicated to a specific item (i
instance glass programme and any other similar
programmes is excluded)

Higher than 60 and below or equal to 90 min ligh
soiled items not dedicated to a specific item (f
instance glass programme and any other similar
programmes is excluded)

Below or equal to 90 min normal soiled items n
dedicated to a specific item (for instance gls
programme- and any other similar programmesis
excluded)

Sensor based program

High temperature program intended to clean heav
soiled items.

Table5-5: APPLIA survey of connected household dishwasheusage by programme

Programme* Programme use share % Runs per programme

ECO 27.13%
Below or equal to 30 minute: o
(lightly soiled) 3.02%
Higher Fhan 30_and beIQw or equi 24.12%
to 60 minutes (lightly soiled)

Higher Fhan 60_and belgw Or equi ¢ 4o,
to 90 minutes (lightly soiled)

Below or gqual to 90 minute: 21.67%
(normally soiled)

Automatic 23.55%
Intensive 9.90%
All other programmes run excef 5.47%
the one above

Sum of above 100.00%

Source (APPLIAA.L.S.E. consumer survey, 2024)

33,165,495

3,691,220

5,042,683

6,292,265

26,489,309

28,789,563

12,105,931

6,681,433

122,257,899

Several remarks can be made about this survey and data as follows:
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¢ 'tt[LA! Qa4 NHzZA Sa 2F Sy3ar3asSySyid INB GKIFG REGE
for such data to be reported

1 GDPR has been fully respectgdll data is anonymised and untraceable to individuals

The data is drawn from across the EU

1 The datais of a wholly unprecedented scale and quapitgvious surveys of dishwasher
usage have been of (at best) a scale of terth@fisands, but also have been dependent
on users remembering and accurately reporting their usggé 2 G KS &aiddzRe G S|
knowledge this is the first time that actual recorded dishwasher usage has been
reported at anything like this scale anywhere in the world.

=

The following aspects can be remarked:

1 The Eco programme is the most used with 27.13% of cycles chosen

9 This is closely followed by Automatic programmes (23.55%) and Below or equal to 90
minutes (normally soiled) (21.67%)

9 The three quick lightly soiled programme groupings collectively account for 12.29% of
all cycle runs with the intensive (9.90%) being the only other programme with significant
usage

The following constraints can be remarked:

1 Only programmes that are unmodified are included in this data thus runs where. a
programme that modifies a primary programngee.g. Extra Dry on top of an initial
programme selection were accounted for in this data

1 The Automatic programme category groups all Automatic programmes selected
regardless of the wash temperature chosen)

1 The majority of dishwashers 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 dishwasher
users in the EU) in the responses. Having noted that possibility, it seems probable that
sampling bias is likely to be significantly less than for consumeregadfted data given
the unprecedented scale of data and that it is based on recorded usage

1 Energy or water consumption per cycle is not reported. A priori this 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
practice this may be challenging without some additional differentiation due to, for
example, the lack of data on the selection of modifiers and the lack of differentiation of
the Automatic cycles.

A priori, it can be noted that (ideally) the apparent unprecedented quality of this data needs to
be complemented by other sources to fill some of the gaps.

APPLIAA.I.S.E. 2024 consumer survey

APPLIA conducted, jointly with A.l.S.E., a consumer survey to investigate consumer usage and
understanding of household/ashing maches and dishwasheAPPLiA A.l.S.E. consumer
survey, 2024)

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
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highlighted where included. Note, the findings reported below are purely those concerned with
dishwashers, but otherwise taken verbatim from the report

1 On average, dishwashers are used 4.8 times per week, stable since 2020
9 Significantly more consumers own a dishwasher compared to 2011 (7 8204%.
1 On average, consumers say their dishwasher is full 88% of the time, a stable result vs.
2020 (also 88%), but a decline compared to 2011 where this was 93%
1 Note: dishwashers have increased from 12 to 17 place settings without increasing in size
following basket redesign. However, consumers fill the space available, without taking
account of the number of place settings or weight of their dishes
1 According to the results of the survey it seems that dishwashers are typically used more
often in the day (46%) than during the night (40%)
- Note: Nevertheless, APPLIA members have data that do contradict this trend. On
the frequency and time of day dishwasher, behaviour might vary according to
other domestic decision, such as the installation of solar panels which drive to day
use of appliances, and users may not be concerned about their electricity
consumption, or the presence of a night tariff for electricity which drives to night
use of high consumption appliances. The questionnaire should be improved in
2NRSN) G2 Fal Y2NB ljdSaidazya 2y (GKS WwWgKeQ C
0SGUSNI Of F NAF& WRdA2NAYy3 GKS RI&Q gKIG NBIFTff
1 54% clean their dishwasher at least monthly, remains stable vs 2020, while 21% clean it
once a year or less
1 Of those who have cleaned their dishwasher in the past year, 62% used a special
detergent to do so
1 Across countries, 49% typically use the eco program on their dishwasher
T cm>» 2F 9dz2NBLISIya Of Sy RA&AKGlIAKSNDRDa FAEGSNI
their dishwashing macfme has not filter at all
With regard to programme selection the survey reports the following in response to the

guestion: Please indicate which dishwasher program(s) you typically use.| Filter = Owns a
dishwashel(Figure5-4).

2024 resuits
(o)
“@J O% 0% 20%  30%  40% 0%  60%
- | B

Rapid | Quick / Short ) Turbe | H
e ™" [~ | .-

Auto | Automatic | Sensor :
Coetrol -"‘ i " .
Mtensive | Powsr | Heavy - 0% " -
Machine Cars / Machine Cloan .ms : . eee
|
Rinse [ Rinse and Hoid . 1% . e e
H
Night program .M\ | . oses
{
Glass / Delicate . 1% : o .
Mygwne . 1% : e
- . Bt - -

VO «1Nm T HUMANA

Figure5-4: Please indicate which dishwasher program(s) you typically.use
Source (APPLIAA.L.S.E. consumer survey, 2024)
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The results show that the Eco programme has the highest response rate with 49% of
respondents saying they use this programme; however, it is important to appreciate that the
questions formulation means that the answers are not normalised as percentages of all cycles
used and thus the total of responses across all programmes sums to much more thariti90%.
also noteworthy that there is some regional variation in the responses but this is relatively

modest.

BSH connected appliance data

Bosch Siemens Hausgerate report that the average cycle length of their connected dishwashers
(when users have consented to allow such data to be collected) is 2 hours 26 minutes and 7
seconds. (BSH response to the survéyis is the average across all programmes (Eco, Auto,

Intensive, Quick, etc.). BSH report that the long average cycle duration comes from the fact that

CB (NL) surveys in 2024

the ECO programme is the most frequently used.

In 2024, the Netherlands consumer association, CB, asked their panel of members who use a
dishwasher (2115 respondents), about the frequency with which they use different dishwasher
programmes. The results are reportedTiable5-6 till Table5-24 for the April surveys first and

the December survey afterwards.

use?

Normal / daily / universal / main program

Prewash / rinse / preinse / soak
Intensive / extra power

Extra quiet / night program
Glass / delicate

Eco

Half load

Quick / short / express

Hygiene / antibacterial / disinfect
Extra dry

None of the above

Total

134

Programme

Automatic program *Adapts to the amount of dirt and/or dishes

29%

38%

2%

12%

2%

3%

48%

4%

22%

4%

4%

1%

>100%

Table5-6: CB survey April 2024Responses to question: Which of these programs do you

Used by:
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Note: The sum of the programmes used is > 100% as most consumers use more than one programme. In the past the
"Normalt N2 3NJ YYS gl & GKS

the NormalLJNB I N YYS LISNDSyidl 3$

a9y SNHE&

YAIAKG

NBEFTSNI (2

Normal/Daily/Regular/... are forbidden according to Ecodesign regulation 2019/2022.

iKS

A @AY3 LINPINFYYSE F2NIJ a2YS
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Table5-7: CB survey April 2024Responses to question: These are the programs you are
using. Please indicate per program how often you are usiry it

I - [ ey
Automatic program *Adapts to the amount ¢ 57% 20% 21% 20

dirt and/or dishes*

Normal / daily / universal / main program 66 % 20% 13% 1%

Prewash / rinse / preinse / soak 29% 10% 57% 5%

Intensive / extra power 20% 18% 62% 1%

Extra quiet / night program 31% 33% 35% 0%

Glass / delicate 13% 22% 63% 1%

Eco 73% 17% 10% 0%

Half load 7% 16% 76 % 1%

Quick / short / express 31% 21% 48% 0%

Hygiene / antibacterial / disinfect 7% 28% 64% 0%

Extra dry 65 % 11% 23% 1%
b2G0SZ I LINXA2NX WSEGNF RNEQ O2dZ R 6S SAGKSNI I LINBINIYYS 2N

When the same panel was asked about the options available on their dishwasher and their
frequency of use they responded as follows:

Table5-8: CB survey April 2024Responses to question: Which options does your

dishwasher have? Multiple answers possible?

Heightadjustable rack
Child lock

Delayed start

Foldable holders

App control

Automatic door opening
Automatic detergent dosing

All-in-one tablet setting

135

993

244

1398

1515

184

390

155

566

47 %

12 %

66 %

2%

9%

18 %

7%

27 %
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Machine cleaning 512 24 %
Intensive zone 244 12 %
Comfort lift 48 2%
Remaining time projection 688 33 %
None of the above 156 7%
Total 2115 >100 %

Note: The sum of the options is > 100% as most dishwashers offer more than 1 option.

It should be noted that there is no agreed definition of what automatic dosing means. Nearly all dishwashers have an
automatic dispenser where the customer can store powder or tabs. The dispenser automatically opens the dispenser
within the program and releases the detergent. There are also understood to be a small number of appliances
available where detergent for more cycles can be stored and where the customer does not have to refill the detergent
after each cycle; however, both nether case implies that the detergent delivered is intelligently determined to

optimally meet the needs of the load.

Table5-9: CB survey April 2024Responses to question: These are the options of your
dishwasher. How often do you use these options?

6 % 9%

Heightadjustable rack
Child lock

Delayed start

Foldable holders

App control

Automatic door opening

Automatic detergent dosing

All-in-one tablet setting

Machine cleaning

Intensive zone

Comfort lift

Remaining time projection

1% 0%
18 % 15%
12 % 31%
4% 5%
79 % 8 %
54 % 11 %
69 % 9%
6 % 38 %
8 % 13 %
35 % 17 %
69 % 10 %

43 %
2%

25%

44 %

22%

4%

14%

7%

47 %

47 %

29 %

11%

41 %
92 %

42 %

13%

67 %

7%

19%

11%

7%

30 %

13 %

8%

Table5-10: CB survey April 2024Responses to question: To what extent do you remove

food residue from the dishes?

At most, the coarse/larger food remains are removed

136

614

29%

d
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Most of the dirt is (a little) scraped off/scraped away 728 34%
'I_'he dirt is removed as m_uch as _possible and/or the dishes are ri 770 36%
first before they are put in the dishwasher
| don't know 3 0%
Total 2115 100%

Table5-11: CB survey December 2024&Responses to question: Which of these programs
does your dishwasher have?

Eco

Normal / Daily / Universal

Automatic

Prewash / Rinse / Prense / Soak

Intensive / Extra power

Extra quiet / Night program

Glass / Delicate

Quick program / Short / Express

None of the above / | don't know

74%

58 %

45%

30%

45%

14%

32%

60%

2%

Table5-12: CB survey December 2024&Responses to question: You see the program(s) that
was/were checked in the previous question. Could you please indicate per program how
often you use that program on average?

Normal / Daily /

Universal

Automatic

Prewash / Rinse |

Prerinse / Soak

Intensive / Extra

power

Extra quiet / Night

program
Glass / Delicate

Quick program
Short / Express

/

53%

31%

32%

4%

9%

9%

2%

15%

11%

14%

12%

3%

7%

5%

2%

11%

137

16%

24%

22%

17%

38%

14%

28%

43%

18%

29%

31%

75%

44%

68 %

65%

29%

1%

2%

3%

3%

2%

4%

2%

1%

d
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Extra dry

Speed up the program duration

Extra quiet

Half load

Hygiene / Antibacterial / Disinfect

None of the above/don't know

Total

Extra dry

Speedup the
program
duration

Extra quiet

Half load

Hygiene /
Antibacterial /
Disinfect

Type of
material in the
dishes

Short program
duration

Low energy
consumption

How dirty the
dishes are

Low water
consumption

26%

16%

22%

3%

9%

9%

11%

4%

6%

5%

11%

12%

10%

6%

11%

32%

32%

11%

18%

17%

1026

1622

708

1376

716

2900

5748

21%

40%

17%

41%

38%

37%

37%

44%

42%

47%

138

41%

32%

48 %

50%

40%

11%

14%

37%

29%

24%

18%

28%

12%

24%

12%

50%

>100%

1%

1%

3%

1%

2%

Table5-15: CB survey December 2024Responses to question: To what extent are the
options below important when choosing a particular dishwashing program?

unimportant opinion

11%

6%

5%

6%

7%

Table5-13: CB survey December 2024&Responses to question: Which of the options listed
below does your dishwasher have? It is possible that a certain option has a slightly different
name, in which case choose the option that is most similar. Multiple answers possible

Table5-14: CB survey December 2024&Responses to question: You see the option(s) that

were checked in the previous question. Could you please indicate per option how often you
use it on average?

d
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How dry the
dishes are 5% 14% 45% 31% 5%
afterwards

Table5-16: CB survey December 2024Responses to question: You see a list of dishwashing
programs. Which program do you think uses the least energy? You can choose up to 3
programs. It does not matter whether your dishwasher has the program. The duration of the
programs are averages, it may differ from your own dishwasher

Eco (3 hours and 30 minutes)

Automatic (2 hours and 40 minutes)

Normal / Daily / Universal (2 hours and 30 minutes)

Prewash / Rinse / Prénse / Soak (45 minutes)
Intensive / Extra power (3 hours)

Extra quiet / Night program (3 hours)

Glass / Delicate (1 hour)

Quick program / Short / Express (45 minutes)
Don't know / no opinion

Total

Table5-17: CB survey December 2024&Responses to question: Why do you think this

4260

913

738

568

84

389

807

1547

272

5748

74%

16%

13%

10%

1%

7%

14%

27%

5%

program/these programs use the least energy? Multiple answers possible.

Low temperature

The program adapts to how dirty the dishes are
Short program duration

1asS 2F UKS 42NR wSO02Q
Long program duration

The program rinses before the actual program
Other reason, namely:

| don't know

Total

139

2041

933

1536

2964

1371

359

259

269

5476

37%

17%

28%

54 %

25%

7%

5%

5%

d
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Table5-18: CB survey December 202£Lross referencing the responses to the two previous questions

Low temperature

The program adapts
to how dirty the
dishes are

Short program
duration

148 2F GKE

Long program
duration

The program rinses
before the actual
program

Other reason,
namely:

| don't know

Total

Eco (3 hours
and 30
minutes)

350

426

197
482

253

61

25
77

913

Automatic (2
hours and 40
minutes)

263

163

211
360

172

79

26
84

738

Normal / Daily
/ Universal (2

hours and 30
minutes)

299

75

302
275

100

139

20
13

568

Prewash J Intensive / Extra quiet / Glass /

Rinse / Pre . :

: Extra power (3 | Night program | Delicate (1

IS ) SRS hours) (3 hours) hour)

(45 minutes)
26 179 432 590
20 74 153 240
22 68 494 1157
36 258 430 714
26 201 127 136
6 24 84 90
4 21 29 49
8 17 16 42
84 389 807 1547

140

Express

program / | aleii

Short / Express (I;n?r:/ivégo

(45 minutes) P
0 350
0 426
0 197
0 482
0 253
0 61
0 25
0 77
0 913
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Table5-19: CB survey December 2024Responses to question: Read the statement below:

G¢KS SYSNH& LISNF2NXIyOS Oflaa 2y (GUKS RAAKglIaKSI
Fff LINPINFYA FYR y20 2dAad 2yS &aLISOATFTAO LINEINI Y
opinion?

The statement is true 2094 36 %
The statement is not true 1722 30 %
| don't know 1932 34 %
Total 5748 100 %

Table5-20: CB survey December 2024Responses to question: You think that the statement
is not true and that the energy performance class therefore refers to 1 specific program.

Eco 1217 71%
Normal / Daily / Universal 232 13%
Automatic 93 5%
Prewash / Rinse / Prénse / Soak 15 1%
Intensive / Extra power 16 1%
Extra quiet / Night program 13 1%
Glass / Delicate 9 1%
Quick program / Short / Express 44 3%
Other program, namely: 18 1%
None of the above / | don't know 65 4%
Total 1722 100%
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Table5-21: CB survey December 2024Vithout checking, please indicate which of the

|IHHHHHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHHHH!IIIIIIIE%HHHIIIII

Option

Salt and rinse aid dispenser
Filter

App control

Water protection

Delayed start

Dishwasher cleaning program
Automatic detergent dosing
Foldable racks

Child lock

None of the above

Don't know

Total

Count

5197

4383

645

3293

3680

1894

594

4257

809

28

117

5748

Share

90%

76%

11%

57%

64%

33%

10%

74%

14%

0%

2%

100%

Table5-22: CB survey December 2024 ow should the filter of your dishwasher be cleaned?

The filter needs to be cleaned by hand

It is a seHcleaning filter

The filter does not need to be cleaned

| don't know

Total

Never
Once every 2 years
Once a year

Once every 6 months

4079

97

54

153

4383

35

94

354

693

142

93%

2%

1%

3%

100%

Table5-23: CB survey December 2024ow often do you clean the filter? Choose the
answer that best describes the frequency.

1%

2%

9%

17%

d
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Once every 3 months 1219 30%
Once a month or more 1457 36%
Only if there is a defect/fault 89 2%
Not applicable/not (yet) necessary 74 2%
| don't know (yet) 64 2%
Total 4079 100%

Table5-24: CB survey December 2024ow do you know when the filter needs to be
cleaned? Multiple answers possible.

If the dishwasher makes strange noises 121 3%
By a natification in the app 83 2%
If the dishes are not dry at the end of the program 146 4%
If there is dirt left in the dishwasher 1213 30%
If the dishes are not clean at the end of the program 776 19%
If there is detergent left in the dishwasher 111 3%
By a natification on the dishwasher screen 458 11%
If the filter looks dirty 2190 54%
In another way, namely: 754 18%
| don't know 449 11%
Total 4079 155%

LYy AYGSNILINBGAY3I GKSAS NBadzZ 6a A0 akKz2dzZ R 0SS dzyR
panel does not match that of the general population, e.g. as they tend to comprise a higher
proportion of older people than the adult population as a whole.

5.3.1.1.2.Selection of programmes older information

See the information cited in the 2017 Ecodesign Preparatpry StBdyano et al., 2017)

5.3.2.Manual dishwashing

Rates and reasons for manual washing among dishwasher owners

Hooket al. (2018) investigated the question why consumers in Europe were not using electric
dishwashers to clean their dishes in a segfiresentative online survey. The aim of the survey
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was to assess the behaviour of more than 5000 households in 11 European countries (Czech
Republic, Finland, France, Germany, Hungary, Italy, Poland, Romania, Spain, Sweden and the
United Kingdom). The participants were asked about their electric dishwasher and their
dishwashing behaviour, their opinion regarding enesgying issues and their awareness of
information reported on the energy lab@Hook et al., 2018)

This research showed that on average about 36.7 items were cleaned per day, but of these, 5.5
(15%) were cleaned by hand rather than in the dishwasher even though the households had
access to a dishwasher. The results showed that the fraction of items cleaned manually was
different depending on the type of kitchenware. While the majority of plates and cutlery were
cleaned in an electric dishwasher, 41% of pots and pans were cleaned manually. Various reasons
for the manual cleaning of certain items were given. The three most frequently chosen options
GSNE (GKS aGaySSR (2 KI@S a2YS AGSya AYYSRAIGSTt &¢
aLJl OS Ay G(G(KS RA&AKgFIAKSNI 2NJ FNB (22 odA 1e8¢ opw
adzAGFofS F2NJ GKS RAaAKGlFAaKSNE 6pM:0d ¢KSNB ¢SNB
between the countries observed, but all arguments were mentioned everywhere. For example,
2OSNr s 2yfe o> 2F NBalLRyRSyida alAR GKIG GKSe@
9% of respondents in oRgerson households gave this reason, while only 42% said that the
GAGSYa GI11S dzld G422 YdzOK &aL) OS 2NJ I NB (22 od#f 1@&¢
for the dishwasher, on the other hand, surprisingly did not differ between single and- multi

person households.

Reasons for not owning a dishwasher

Hook et al. (2018also investigated why participants did not own an electric dishwasher by
asking a multiplehoice question with nine predefined argumerfidook et al., 2018)Overall,

the reasons panellists gave for not owning a dishwasher reported in countries with low, medium
and high dishwasher penetration (created accordingBelke et al., 2018)were two main

I NBdzySyidad ¢KS 2yS Y2aid FNBIdSyidte YSYyidAz2ySR 6r
Ad y20 Sy2dAK aLl O0S Ay GKS 1AGOKSy¢ G2 LI OS
that the panellist was happy without owning a dishwasher (45%). Not washing enough dishes to
justify buying a dishwasher was the reason for 29% of the panellists and 27% argued that the
initial costs were too high. The comparison of the number of tableware items used and cleaned
by households owning and not owning an electric dishwasher showed that households not
owning a dishwasher used a significant lower average number of tableware items per day. This
was found to be independent of the household size. An additional difference found was that
panellists who did not own an electric dishwasher were more likely to wash up in a sink filled
with water (46%) compared to those households who did own an electric dishwasher (38%). This
was particularly noticeable in households in the United Kingdom, Finland, the Czech Republic
and ltaly. Here, the practice of washing dishes under running tap water was more pronounced
when an electric dishwasher was available. These data are consistent with the results of
(Stamminger & Streichardt, 2009)he authors speculate that this may reflect different cooking

and eating habits: households in which people do not cook frequently may tend not to have an
electric dishwasher. First results showed that there were no differences between the group of
households with or without owning a dishwasher and the sum of meals per week with an
average of 22 meals a week each. These findings are also in line with the research of Richter [18,
19] who has also noticed that the washing behaviour is different for owners and nowners

of dishwashers. A closer look at the manual dishwashing practices of those households owning
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an electric dishwasher in the study ¢(Hlook et al., 2018%lso showed a significant relation
between practice and age of the owners. A higher likelihood of washing up under running tap

water was observed for younger panellists while older panellists used a sink or bowl.

In addition, the questionnaire used ljlook et al., 2018) y Of dzRS R

KIFdS + RAaAKglaKSNI Ay

compared to manual dishwashing.

5.3.3.Detergent use

See also the discussion in section 6.2.2. on the influence detergents may have on energy use.

5.3.3.1.1.Detergent use newer information

BSH have supplied the following information about the usage frequency of different detergent
types from a survey of consumers in Germany and Spain (online, with 400 respondents in each
market). It concludes that in DE multi tabs are most often used whereas in ES pods and liquid

are more commor{Figure5-5).

APPLIAA.L.S.E 2024 consumer survey

APPLIA conducted, jointly with A.l.S.E., a consumer survey to investigate consumer usage and
understanding of householdashing machies and dishwasheAPPLiA A.l.S.E. consumer

survey, 2024)

It reports that of those who have cleaned their dishwasher in the past year, 62% used a special

detergent to do so.

USAGE FREQUENCY OF
DIFFERENT DETERGENT TYPES

iKS

e @ 65 O
Mona Tabs | 19 12 BE 35 12 21 N 24 19
Mot Tatrs Bl s a7 20 a 23 [N 25 23
Capar Pods A2 15 TN TR (10 20 BB 27 25 |
Pawder 47 17 T SRR [ 23 BENS
Liquid/ Gel 38 15 37 19 1 2 2 I 17
) 4 3 2 1

Never | have tried it From time to bme Often | use sxceptonally this
a fow tmes

Figure5-5: BSHGletergent study- usage & attitude

SourceBosch Siemersurvey(2024)

5.3.3.1.2.Detergent use older information

dzSadAz2y a:

82dzN) K2dzaSK2f RKé d ¢KS
answered that the energy and water consumption of an electric dishwasher was too high. This
indicates that they were unaware that electric dishwashers are more water and energy efficient

* appl

See the information cited in the 2017 Ecodesign Prepayabtudy(Boyano et al., 2017)
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5.4.|deal user behaviour

Defining ideal user behaviour for the use of household dishwashers requires the definition of
the ideal behaviour, from an environmental impact perspective, that corresponds with the
completion of the required dish cleaning tasks.

Minimise manual dishwashing

Washing dishes by hand has been shown to use more energy, water and detergent than washing
them in a dishwashefRichter, 20102011 Stamminger, 2006}hus the ideal behaviour is to
wash dishes within the dishwasher.

Pretreatment

Note, (Richter, 2010ronsidered the pretreatment of the dishes, which influences the water
consumption. It was found that while in Germany only 10% of the load items wetegaied,

in ltaly almost 50% of the items were pgel A KSR A GK g1 GSNJ I yRk2NJ RS
recommendation was to only wipe the dishes dry. In his eyesripsing is onhappropriateif

wiping is not sufficient for a satisfactory cleaning result In this case, however, an appropriate

rinse programme should be used, as this is more reseefiigient than washing by hand.

Programme selection

If a full load of normally soiled dishes and kitchenware is to be done the Eco programme is the
ideal as it has the lowest energy and water use. Exceptions to this are when the load is heavily
soiled and needs a stronger programme (e.g. intensive) to remove the soiliisga very specific

load such as glass ware.

Note, the programme selected should adequately dry the dishes otherwise it is not providing
the required service.

Detergent use

The ideal detergent use is to add just enough detergent to satisfactorily clean the dishes and to
avoid overdosing (i.e. adding more detergent than is need®dth regard to detergent
properties, see also the discussiorettion 6.2.2

Loading

The ideal loading behaviour is to fully load the machine before use but if waiting for the

dishwasher to be fully loaded has the consequences that some items are needed before the
machine is run and would need to be handwashed it may be preferable to operate it near to full
load. Evidently in practice there may be a resource optimisation calculation that could depend
on a users specific circumstances.

Time of use

If the machine is powered through the electricity grid and there is negeieration the ideal
behaviour is to operate the machine during off peak/low.@éneration intensity periods such
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as over night. If sefjeneration from renewable energy is present without power storage (e.g. a

battery) and the ability to sell into the grid then the ideal behaviour is operate the machine when

there is sufficient selfjenerated power available. If storage is available but it is not possible to

asStt Ayid2 GKS INAR GKS ARSIt GAYS 2F dzasS Aa 6K
that the machine can be operated without needing power from the grid (either at that instant

or following it). If the power can be sold into the grid the optimum time of use should correspond

to when the grids Cntensity is lowest .e.g. over night in most cases.

Machine care and maintenance
Cleaning filters

The ideal maintenance regime involves cleaning filters sufficiently regularly that there is no
aiNBaa 2y (GKS YIOKAYySQa aSNBAOS fAFS RdzsS (2 Of
detergent or wash longer or more frequently to compensate for worsened cleaning
performance due to clogged filters.

Cleaning the machine

Options include- Machine cleaning programme, High temperature programme, or a Special
detergent

Care of dishes
Programmes need to be selected that are optimal for the care of the items being washed.
Machine repair

Ideally, a machine would be repaired when a fault is encountered rather than being disposed of
and replaced.

Optimal manual dishwashing

In generalit is optimal to wash dishes in a dishwasher but if for any reasanual dishwashing
is needed, the text below relays research findings on how this should be done.

FuR and Stamminger (2010) did a broad review on dishwashing recommendations available on
European websites (different blogs, forums and websites of household organisations such as the
DSNXYIY GC2NHzY 2| 30KSYy£é0®d az2aid 2F 0UKS RAAKGI aKAY
tips, which were structured by the author according to different aspects or individual steps of
dishwashing (collecting, soaking, washing, rinsing, drying, detergent dosage etc.) and in the next

step linked to the necessary scientific background. Based on this review astapltiesearch

was set up by Ful3 and Stamminger (2010) to identify the optimal manual dishwashing technique.

This was supposed to enable resousaing manual dishwashing without compromising the

cleaning resul{Fuss & Stamminger, 2010)

The first step was an experimental laboratory study, aiming to assess technical influences on the
cleaning result. Tested variables were different detergent concentrations and different
frequencies for water changes in the sink for soaking and cleaning as well as for rinsing. Thirty
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plates were soiled with five different soils in reference to EN 50242:2008 and cleaned afterwards
by a manual dishwashing apparatus. This apparatus consisted of a heatable sink filled with water
and a device that moved a sponge over the plate to be cleaned in a reproducible way.

The cleaning took place in an inclined position of the dish pieces (hold by a metal plate in the
sink) to mimic the consumer habit of submerging dishes partly into the water. An additional sink
was used to rinse the plates after the washing process. With this construction it was possible to
clean dishes with specified rotation and force of the cleaning utensil and with a consistent water
temperature. The cleaning results were assessed according to EN 50242:2008. One important
finding was that the amount of detergent did not correlate linearly with the cleaning result. Up

to a certain amount the cleaning result was improved, but too much detergent caused a
decrease of cleaning performance. The authors explained that more detergent led to more
foam, which stuck to the dishes. This remaining foam transferred soil particles to the rinsing
water which led to a less effective rinsing finish. According to these findings, a basic method was
constructed, where dishwashing was carried out in three consecutive steps in two sinks. The
first sink was for soaking and the main washing of dishes whereas the second sink was for rinsing.
The authors summarised their recommended tgiok method in six steps, the€pl f f SR & . t ¢ ¢
for manual dishwashing. In 2011, the applicability of the BPT for both small and large amounts
of dishes was tested in a laboratory sgi with 53 participants from seven different European
countries (Fuss et al 2011).

The following BPT formulated in six major tips, were tested:
M® a2 akK dzJ Ay aAiyla FAEESR 6AGK 6F0SN® ! g2AR

2. Wash up in three steps: Soaking and main washing in one bath, rinsing in a second bath. If you
do not have a second sink, you can replace it by a basin.

3. Fill two sinks half with water: The sink for soaking and main washing with hot water, the sink
for rinsing with cold water.

Step 1: Soaking (Hot water)
Step 2: Main washing (Hot water)
Step 3: Rinsing (Cold water)

4. Detergent: Add the detergent AFTER water let in. Dilute detergent, but avoid foam production
because the foam restrains soil residuals and a fat film.

5. Washing up process.
Step 1: Dispose of food leftovers into the bin.
Step 2: Soaking: In the sink with hot water; the harder the soil, the longer the soaking time.

Step 3: Main wash: While some of the hard soiled items are soaking, start cleaning lighter soiled
ones.

Step 4: Rinsing: Short dunking in second sink with cold water.
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Step 5: Drying: Place the dishes in a dish rack to let them air dry. You do not need to towel dry.

6. Change the water if you feel it is too dirty. For example, if the foam emerging while washing
dzLJ A& O2fft LAAY 3

3 AY ®E

In this study the participants first had to wash dishes as they were used to. The work station for
dishwashing consisted of a douHtewl sink with a twehandled tap. The detergent
concentration and amount were not specified and different cleaning utensils were available to
choose from. After receiving a BPT training, participants had to wash 12 place settings again,
applying the newly learnt method. By using the BPT, significant resource savings were achieved
in this study. On average, 60% less water, 70% less energy and 30% less detergent were used by
the participants and a slightly better cleaning result was achieved. However, the authors noticed
that the savings were much greater when a large number of dishes were cleaned in one session.
The conclusion was to extend the BPT with the recommendation to collect the dishes instead of
washing them in single pieces in order to fill the sink efficiently with water.

Another issue that stood out was that participants stated that they liked the BPT but expressed
concerns about its application in their daily lives. Therefore, in a third step of the validation, the
applicability of the BPT was tested in real private households. They were tested in 20 kitchens
of households in Germany and Spain respectively, in order to check the potential of saving
resources by applying the BPT in daily life. The participants were asked about their current
dishwashing behaviour and then washed their dishes as usual for a fortnight. After a training
session on the BPT, another twmaek period followed. Throughout the entire four weeks, a
dishwashing diary had to be filled out, the sink was photographed with a webcam, and water
consumption, water temperature and detergent consumption were measured. In this way, the
dishwashing behaviour of the participants was evaluated. The average resource savings (cf. see
Table 3) confirmed the results of the previous laboratory studies. The majority of households
showed lower resource consumption during the period they applied BPT. However, the authors
point out that at the individual level, savings varied widely. While some participants were able
to save enormous amounts of water, others now consumed more resources. The latter was
especially the case for participants with very few dirty dishes.

The savings due to the application of BPT were significantly higher for the Spanish participants
than for the Germans. The authors attribute this to the fact that the Spanish participants had
higher consumption values from the outset and thus a higher savings potential. The dishwashing
diaries provided additional information on how the BPT were received by the participants. In
general, the participants of the study rated the BPT as easy to understand and easy to apply.
However, many found the tips not very tp-date but rather oldfashioned. Overall,
nevertheless, more participants said that they found the BPT beneficial than not. When looking

b
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both countries. The German participants gave the best rating for the tip to produce little foam
and to wash in the sink. The Spanish participants showed different preferences and gave the
best rating for the tip to soak plates and add the dishwashing detergent only after the water has

run in.
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3965 b5.5. Endbf4.ife behaviour

3966 5.5.1.Product use & stock life

3967 As noted in section 4.3.1 the EIA analyses assume an average s@f&flii® years

3968 5.5.2.Repair and maintenance practice

3969 In terms of repairability, the availability of spare parts as well as access to information and a
3970 repair friendly design are crucial.

3971 1 Several requirements concerning the repair of washing appliances are set out in Right

3972 to Repair Directive (EU) 2024/179®irective (EU) 2024/1799 of the European

3973 Parliament and of the Council of 13 June 2024 on common rules promoting the repair

3974 of goods and amending Regulation (EU) 2017/2394 and Directives (EU) 2019/771 and

3975 (EU) 2020/1828 (Text with EEA relevance), 2024/13.06.2@@tprding to Article 6,

3976 Y ydzFlI OGdzNBENE | NBE Sodaods 26f A3FISR (2 LINRPODARS
3977 Srarte 00SaarofsST Ot SENIIFYR O2YLINBKSyaAarof s
3978 are also laid down to prevent manufacturers from hindering the repair of appliances,

3979 e.g. by charging prices that are deemed unreasonable for spare parts or by refusing to

3980 repair appliances that have already been repaired by other repairers or by other

3981 persons.

3982 1 The availability of spare parts is regulated in Annex Il of Regulation (EU) 20A.94202

3983 includes a list of spare parts that need to be made available to different groups (e.g.,

3984 professional repairers and/or engsers) and for some parts also states for how long this

3985 shall be the cas9. There are also provisions on the delivery of spare parts, the

3986 accessibility of repair information and the possibility to replace spare parts with

3987 commonly available tools and without permanent damage to the appligiracquené

3988 et al., 2021mention the marking of every single spare part with reference numbers as

3989 helpful for the identification of necessary parts by experts working in a refurbishment

3990 centre (apparently this is done at least by one brand).

3991 Maintenance plays a key role in preventing premature failure of dishwashers. Information on
3992 necessary maintenance is provided by manufacturers and is traditionally included in instructions
3993 and user manualsinstructions for specific maintenance activities are often additionally
3994 provided in short videos published by manufacturers. Maintenance is largely determined by user

38 Defined as the time between purchase and disposal

¥ 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 market:motor; circulation and drain pump; heaters and heating elements, including heat pumps
(separately or bundled); piping and related equipment including all hoses, valves, filters and aquastops;
structural and interior parts related to door assemblies (sefeyaor bundled); printed circuit boards;
electronic displays; pressure switches; thermostats and sensors; software and firmware including reset
software They shall make available pwofessional repairers and endsersat least the following spare

parts: door hinge and seals, other seals, spray arms, drain filters, interior racks and plastic peripherals
such as baskets and lider a minimum period of 10 years after placing the last unit of the model on the
market.
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behaviour, however, feedback from stakeholders received indicéitat some technical
solutions exist to nudge positive consumer behaviour, for example, the provision of programmes
focused on machine care, or mobile applications in connection with smart appliances can be
used to send notifications to users on maintenance routines.

It was raised in stakeholder feedback that the lowering of washing temperatures has raised the
importance of maintenance operations to ensure durability and/ or reliability over time. In
general, fat buileup in machines can occur when only lemperature programmes are used.

As noted in the 2017 Preparatory Study, it has been observed that the extensive use of low
temperature programmes as well as insufficient or no use of detergent can cause early device
failure. However, according to manufacturer feedback, although a Jopilebf fat can be
observed in appliances which are only run at low temperatures, by simply running one high
temperature programme, it is possible to clean the appliance.

5.5.2.1.Repair and maintenance newer information

Earlier this year APPLIA released the rej@@24 APPLIA snapshot of repair, reuse and after
sales serviced he findings are reported verbatim below; however, it should be noted that they
concern all products APPLIA members produce and hence cover both large and small domestic
appliances and hence are not specific to houseldidtiwasherainless stated as such.

Key points

1

The survey results show the importance of repair & reuse sectors in job creation in 2023,
with a total 40,000 full time employees engaged in repair and afédes services across
APPLIA members, and 24,250 partnerships created

Of the total number of products with a repair request, the majority was requested
during the legal guarantee and, almost all (95%) were repaired, with 5% of repair
requests interventions that led to replacement. Compared to 91% in 2018

On spare parts, fewer were shipped for repair in 2023 compared to 2018 (on average 33
million spare parts). Dishwashers and Fridges are the appliances with the most spare
parts shipped for repair

Members are keeping more Stock Keep Units in 2023 than in 2018 with an average per
company of 95,000 SKUs. Most members declared handling and storing as little as 1 unit
per SKU.

For C&F and LHHA, labour costs tended to be the largest contributors to the total cost
of repair, followed by spare parts costs and transport costs. For SHA, spare parts costs
were the highest, closely followed by labour costs and lastly by transport costs. We
noticed a clear increase on the average cost of labour in 2023 compared to the 2018
data.

Further Elaboration

Data submitted by 17 APPLIA members.

Data corresponds to the reference year of 20Z3years after the last update.
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Individual responses have been aggregated and where ranges were provided, the average has
been estimated considering:

1 Half of the lowest value for responses indicating a lower limit (conservative estimation),
1 The median for the ranges,
1 The higher value for responses indicating an upper limit (conservative estimation).

Snapshot based on approx. 270 million units placed on the market for sale in 2023 across Europe.
Jobs related to repair activities

40,375 workers in repair and aftsales services

10,375 directly employed

30,000 indirectly employed

24,250 business partners in repair activitiegpair and aftersales services creating jobs and
opportunities for at least 24,250 other companies* across the EU (this figure does not consider
potential doublecounting in the case of neexclusive partnerships).

*based on contractual relationships or partnership agreements with producers

Repair and aftesales services creating jobs and opportunities for at least 4,000 other
companies across the EU (based on contractual relationships or partnership agreements with
producers).

Turnover related to repair activities

LY Hnanwo G20Ff GdNYy2@SNIAYy GKS 9! F2NJ!tt[A! YSY
in the survey 3% of total turnover came from repair and service activities.

CKAE YSIya GKIG GKS Fyydzdf AYRAAGNE G(dNYy2ISNI F

Number of repairs
The total number of products for which a repair was requested in 2024 was 13,750,000 units.
Out of 13,750,000 repair requests, 13,000,000 units were actually repaired, representing 95%.

The number of repair requests within the legal guarantee period was 7,000,000 units which
represents 51% of the total request.

5% of all requests led to replacement. The total number of requests that led to replacement is
slightly above 1,000,000 with an average of 73,438 repair requests that led to replacement per
member company.

Spare parts
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Repair and aftesales activities include shipment of a high number of spare parts across the EU,
at 33,250,000 million spare parts in 2024. On average, around 2,000,000 per member.

A slight decrease compared to 2018 during which 36,750,000 spare parts were shipped for
repair; as the total number of repair requests increased, we can assume the average number of
spare parts needed for a repair intervention decreased.

The vast majority of spare parts are shipped to professional repairers.

On average, 82% of spare parts are shipped to professional repaitkesremaining 18%
heading to consumers directly.

The dishwasher is the product with more spare parts shipped for repair with a total of 3,250,000
spare parts in 2023Then, the fridge with 2,500,000 spare parngashing macimes with
1,500,000 spare parts and finally the vacuum cleaner with 1,250,000 spare parts shipped for
repair in 2023.

On average, members ship the spare parts within 1 week (to both professional repair services
and consumers).

Members keep, on average, their spare parts for 11 years.

APPLIA members keep spare parts in stock for current and old product models. The types of
spares kept in stock vary from less than 10,000 to more than 500,000.

The total number of types of Stock Keeping Units (SKUs) handled or stored as inventory was
reported by 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.

APPLIAA.I.S.E. 2024 consumer survey

APPLIA conducted, jointly with A.l.S.E., a consumer survey to investigate consumer usage and
understanding of householdashing maches and dishwasheAPPLiA A.l.S.E. consumer
survey, 2024)This included the questionktow often do you clean your dishwashdt®w do

you clean your dishwasheaPd If your dishwasher has a filter, how often do you cleamwiti

the results reported below(Figure5-6, Figure5-7 andFigure 58)
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Cleaning the dishwasher: frequency
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2024 results
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4091 Figure5-6: How often do you clean your dishwasher?
4092 Source (APPLIAA.L.S.E. consumer survey, 2024)
4093
Cleaning the dishwasher: method
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4095 Figure5-7: How do you clean your dishwasher?
4096 Source (APPLIAA.L.S.E. consumer survey, 2024)
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Cleaning the dishwasher: filter
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4098
4099 Figure5-8: If your dishwasher has a filter, how often do you clean it?
4100 Source (APPLIAA.I.S.E. consumer survey, 2024)

4101 As a clarification to this last question it was noted in the report that:
4102 a¢KS f2¢ LINI OGAOS 2F NBIdA NI & gFaKAyd RAAKSGI &
4103 substantial impact on the correct and sustainable functioning of the machine. APPLIA stresses

4104 that manufacturers have a legal obligation to inform consumers about filter clean(Bgy)
4105 HAMMPKHAHH wS3dzZ | GAZ2Y DE

4106 5.5.2.2.Reliability

4107 Reliability is addressed in both Tdsknd Task $ut information has not currentligeenreceived
4108 on the reliability in use of dishwashers.

4109 5.5.2.3.Repairability

4110 Repairability is addressed in both Task 1 and Task 4 but information has not currently been
4111 received on the rpairability in use of dishwashers.

4112 5.5.3.Collection rates, by fraction

4113 The Figure below shows the reported collection rates for large home appliances. Green curves
4114 come from APPLIA data, purple curves from Eurostat. According to APPLIA data, 78% of WEEE
4115 generated from large home appliances was collected in 2020, of which 60% through separate
4116  collection schemes.
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WEEE from large home appliances (collection rat
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4117 large home apps collected, Eurostat

4118 Figure5-9: Collection rates for WEEE from large home appliances
4119 Source: VHK elaboration of APPLIA and Eurostat data repor(Ediapean Commission, 2025)

4120 It is understood from stakeholders that WEEE collection rates for recycling of household
4121 dishwashes by PROs (producer responsibility organisations, as mandated under the WEEE) are
4122 below the target 65% in all EU MS. An explanation for why the 65% target is not being attained
4123 is that white goods, such as househdldhwasherscontain significant quantities of metals that

4124  have an intrinsic recycled value so an informal side market in recycling exists that prevents a
4125 significant proportion of products from reaching the PROSs. This is important because PROs will
4126  do recycling fully in line with CEN/CENELEC standards and hence recover and supply for reuse
4127 all recyclable and reusable materials, whereas the informal recycling sector is motivated by the
4128 higher value materials.

4129 5.5.4.Estimated second hand use

4130 While it is well known that household dishwashers are frequently passed on to other users or
4131 sold to other users for secormand use, there is no data available on the frequency of this
4132  practice.

4133 5.5.5.Bestpractice in sustainable product use

4134  The product should be used as explained in sections 5.4, including regularly maintaining it per
4135 manufacturer instructions and effecting repairs when needed. When major repairs are needed

4136 the product should be refurbished rather then disposed of. When a product is no longer capable
4137  of being refurbished it should be collected and recycled in accordance with the WEEE and
4138 CEN/CENELEC standards at a PRO.
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4139 5.6.Local Infrastructure

4140 5.6.1.Energy

4141  All household dishwashers are powered by mains electricity with could be provided directly from
4142  the grid or from locally produced electricity, such as a PV charged battery with an inverter. In
4143 most cases the option exists to time the start of the appliance and end of the cycle such that it
4144  uses cheap, off peak electricity.

4145 5.6.2.Water

4146 The location of the water supply within a property affects where a dishwasher can be installed
4147  as both fresh inlet water is needed and an outlet drain is required. Accordingly, within private
4148 properties they willalmost invariablybe installed in kitchensas this is both where meals are
4149 prepared and often eaten but alsehere a suitable water supply is found

4150 5.6.3.Telecom

4151 The availability of internet connectivity has a baring on whether a location is suitable for the use
4152 of connected appliances, which can allow additional functionalities compared to un connected
4153 appliances. Most locations in the EU have such connectivity but it can still be a limiting factor in
4154 some locations.

4155 5.6.4.Installation

4156 As mentioned in section 4 installation is either done by professional installers or by users
4157 themselves. The professional installers are all thought to be adequately qualified to do the
4158 installations, and training needs are relatively low, as the installation process is straightforward.
4159 Nonetheless, the entities that employ the installers will manage the training requirements. The
4160 availability of installers is high.

4161 5.6.5.Physical environment

4162 There are no figures available on the fraction of shared products or the frequency of use via
4163 shared kitchens; however, both arrangements are believed to happen reasonably frequently.
4164  Sharedkitchensare quite common in institutional environments such as student residences,
4165 social housing, care or elderly living homes, large Ahattily residences etc.

4166 The physical environment is also relevant with regard to fifltnder or freestanding products.

4167  For fitted products used in the former case it is more problematic to relocate the product in the
4168 event that someone changes home, while new owners (or renters) may sometimes wish to
4169 change the look of a fitted kitchen and that could be a trigger in some cases to acquire new units
4170 and sell on the old ones.
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5.7.Conclusions

With regards to product scope there appears to be no new information that implies there is a
need to amend the scope. With regards to the selection of base cases considered in Task 4 it
appears to be appropriate for these to consider the recent data with regard to product capacity
as well as the implications of the actual programme frequency of usage.

It can be concluded that current usage of the Eco programme is reasonably high at 27% but still
lower than would be ideal. Note, as the Eco programme is the default programme then users
actively have to select an alternative, thus there is agency in the choices being made when other
than Eco is selected. The next most frequently used programme (automatic at 24%) will tend to
wash faster and may tar the programme to the actual wash loabaracteristicdbut use more
energy and water while doing so. Usage of quick (between 22 and 34% of cycles depending on
definition) or intensive wash (10% of cycles) may be because users genuinely need a rapid or
intensive wash but it is also possible (or even likely) there is some misunderstanding about the
pros and cons of different programmes and hence their suitability for a given task. Further, as
modifier programmes are very frequently used (yet data is missing on which modifier
programmes are used with which primary programmes), and some significantly increase energy
consumption, there is a potential for the actual consumption of dishwashers to be higher than
would be anticipated from the primary programme use alone. Accordingly, the base cases used
in the analyses in the sebquent tasks will need to reflect the reported information on the
frequency of use of specific programmes.

As dishwashers can be set to run overnight and be ready to be emptied in the morning there is
no inherent need to select shorter programmes for the normal use situation. Such practice also
allows the use of cheaper and lower carbon off peak power so can provide an environmental
and economic (depending on tariff structures) benefit.

Annual average usage is estimated to be in then range of 123 to 280 cycles per year with an
average across sources of 214.

158



4198

4199

4200
4201
4202
4203
4204

4205
4206
4207
4208
4209
4210
4211

4212
4213

4214
4215
4216
4217

4218

4219
4220
4221
4222
4223
4224
4225

4226

4227
4228
4229

4230
4231
4232
4233
4234

Review study and support to evaluation and impact assessment for ecodesign and EU energy

|l abelling for the product group fihousehol d

6.29 96l 3q¢ SOK VB2 3

6.1. Objectives of MEErP Task 4

MEErPTask 4 treatshe technical analysis of the current household dishwashers on the EU
market with the aim to provide general inputs for the definition of the base case(s) (MEErP Task
5) as well as the identification of the improvement potential (MEErP Task 6). For this purpose,
this task will also look for information on BAT (Best Available Technology) / BNAT (Best Not Yet
Available Technology). Task 4 of MEErP deals with:

T

= =4 =4 -4 4

Technical product description and analysis in the use phase

Technical description / analysis of the production, distribution and EoL phase
Potential approaches of a Digital Product Passport for the appliances in.scope
Recommendationfor arefined product scopérom a technical perspective if any
Barriers and opportunities fazcodesign

Typical design cycle fproducts under the scope of the studydideal timing for the
implementation of measures.

The report is structured as follows:

MEErP Task 6 2Technical product description in the use phase

Information on principles underlying thdishwashingprocess, overview of existing products,
technological features alishwashersnfluencing water, energy and resource consumption are
discussed to be further developed into Base Cases in Task 5. The section also delves into current
best available technologies and best not yet available technologigdistofvashers.

MEErP Task 6 8Production, distribution, endof-life

This section provides information on produegteights and Billsof-Materials (BOM) of
dishwashers|t also provides further metrics such as primary scrap production during sheet
metal manufacturing, packaging materials, volume of the final packaged product, means of
transport used in the shipment of components, sagsemblies, and finished products. The
chapter concludes with the material flow and collection effort at the -@ifdife of dishwashers

as well as an assessment of the technical product life of all which will contribute to the definition
of Base Cases in MEErP Task 5.

MEErP Task 6 dDesign approaches for the circular economy and resource efficiency

This section goes beyond aspects foreseen under the current methodology for energy related
products and focuses on specific aspects within the context of a circular economy with relevance
to the new regulatory scheme under ESPR. Special focus is on the following:

1

T

Existing design approaches for circular economy (durability, maintenance, reliability,
repairability, upgradability, refurbishment) and resource efficiency, as well as current
materials, components or technologies potentially impeding a circular approach, such
as integrated components like electronics.
Existing application of recycled materials.
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1 Remanufacturing and recycling technologie&pplication of novel production
technologies relevant in terms of environmental impacts or availability of spare parts
for householddishwashersMEErP Task 6cdPotential approaches for a Digital Product
Passport fodishwashers

This sections analyses options for the development of a Digital Product Passplishfeashers

despite coverage of the product groups in an Energy Label. An approach which considers the
necessary aspects to the defined according to ESPR Articles 8,9, and 10 are used are used to
outline the relevant DPP requirements to be determined per delegated act.

MEErP Task 6 6Conclusions

9 The section concludes with a summary of key findings from subsections 6.2 to 6.4,
AYO2NL1LIR2 NI GAy3a adGl{1SK2t RSNJ FSSRol 01 FyR GKS
the foundation for defining the Base Cases in MEErP Task 5 and the Design Options in
MEErP Task 6.

6.2. Technical product description in the upbase

6.2.1.Existing products

Reguation (EU)2019/2022 on ecodesign requirementgrovides definitions and sets out
performancerequirements forhouseholddishwashergseeTask 1 on scopdefinitionsfrom a
regulatoryperspective) Typically dishwashers have a front door to open the cabinet and two
or three drawers to put in crockeryVater is circulated by a circulation pump that pumps the
water into the spray arms, which are rotating due to the pressure by the escaping water. The
hydraulic system can be described as the circulation of the water from the sump through the
circulation pump, the spray arms over the crockery and then through a filter system back to the
sump. During certain phases of the dishwashing programme at¢ ilpe end of the programme,

the water is drained via the drain pump. A generic model showing the typical components of a
household dishwasher are shown kehler! Verweisquelle konnte nicht gefunden werden.
Figure6-2 is provided to clearly elaborate the sw@womponents used in a typical dishwasher.
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Cutlery drawer

Top rack

Top rack spray arm
Tablet collecting tray

Bottom rack spray arm
Salt container

Bottom rack

\EEEEEHEV-_I
Rinse agent dispenser o 1

Detergent dispenser I [ LL:

£

4261 =
4262 Figure6-1: Generic construction principle of a household dishwasher.
4263 SourceBSH?2025)
4264
F
Dishes Feeding pipes
 EEEEEEL -t - DR
Baskets =
Spray arms
FIT Syeim |— Circulation pump
— (Main pump)
Drain pump
4265
4266 Figure6-2: Basic subcomponents of a typical dishwasher
4267 SourceBSH (2025)
4268 6.2.1.1.Differentiation of dishwashers bystallation setup

4269 Dishwashers on the market are often categorised by their installation(fiipe Appliance Guys,
4270 2024 Appliances Online, n,dDesigner Appliances, 2020)
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4271 1 Freestanding dishwasher§reestanding dishwashers have side panels and a top panel
4272 and can be installed almost anywhere that a water supply and a drain are available.
4273 Some model© | f f SR arkekgdfpédonrithdieels, so that they can be easily
4274 moved
4275 1 Undercounter dishwashers Undeicounter dishwashersnormally come without side
4276 and top panels so thathey can bebuilt-in under the worktop Unlike integrated
4277 appliances, their front door is visible.
4278 f Integrated dishwashersL y (i S 3 NI ( S RuisBwédhersbaderalksdiinstalleshder
4279 the worktop butarrive without a front cover so that a cover matching the kitchen
4280 cabinetry can be addedCompared to underounter dishwashers, they are better
4281 integrated into the kitcherabinetvisually In semtintegrated modelsthe control panel
4282 of the appliance istill visible on the outsidef the front door. Infully integrated models
4283 the control panel is located at the top of tHient door, so thatit is invisiblewhenthe
4284 door is closed.
4285 1 TabletopdishwashersTabletopdishwashers arewuchsmaller than the other types and
4286 can be placed on the worktop. They are especially suitellesmall spaces or small
4287 households.
4288 6.2.1.2.Differentiationof dishwashers according to capacity and size
4289 (inferencestowards the definition of potential base cases)

4290 In addition to the type of installation, dishwashers can also be differentiated according to their
4291  size or capacitfyAppliance City, n.dStiftung Warentest, 2022024a)

4292 1 Standardsize dishwashers the most common dishwasher models have a width of
4293 60cm, a height of approximately085 cm and a depth of around 580 cm and have

4294 capacitesusually between 126 place settinggBoyano et al., 2017Meanwhile, the

4295 highestamount of place setting for this categaagcording to EPREL d#gd 7.Standard

4296 size dishwashers are available as freestanding, undercounter and -/fséyn)

4297 integrated appliancesFreestanding models amften slightly higher and deeper than
4298 integrated models.

4299 1 XXL dishwasherssome models with a slightly greater height are marketed by
4300 Y ydzFl O dzNB NE  1QaThe YGermpn conkubdér Aokgghidaién Stiftung
4301 Warentest tested appliances with a standard height of betweef88@m and also so

4302 OFft SR W- - [ FLLXAIFIYOSaQ ¢ KA @GftukgWarertestK SA I K
4303 2024a) As they point out, the slightly greater height makes them suitable for large pizza
4304 plates, longstemmed glasses or deep pots, but they do not differ from the-Kh

4305 appliances in terms of the number of place settings. It is therefore assumed that these
4306 appliances do not necessarily represent a separate size category but can also be
4307 regarded as slightly higher variants of the standard size dishwashers.

4308 9 Tall tub dishwashersall tub dishwashers offer more space in the tub but have the same
4309 exterior dimensions than a regular standard size appliance. This can be achieved through
4310 a different configuration of motor and spray arms and the absence of a bottom kick
4311 plate (Whirlpool, n.d.) As they do not differ from the exterior standard size appliances
4312 with regard to external dimensions, it is assumed that these appliances do not
4313 necessarily represent a separate size categbimgir capacityften ranges in the upper

4314 part of the indicated standard size capacity range.with XXL dishwashers, these do
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4315 not necessarily represent a separate size category, as they do not result in a higher
4316 number of place settings.
4317 1 Slimline dishwashers slimline dishwashers have a width of 45 @nd according to
4318 EPREL data,rangeof 8-13 place settinggthe average number of place settings for this
4319 width is 10) Height and depth are similar to standard sagpliances. Concerning energy
4320 and water consumption, appliances with 60 cm width are more efficientpared to
4321 slim oneswhen run at their full capacityas the l&er consume only slightlyess
4322 electricity andsimilar amounts of watelut wash fewer dishesSlimline dishwashers are
4323 also available as freestanding, undercounter and (géufy -) integrated appliances.
4324 9 Tabletopcompactdishwasherstabletop dishwashers are much smaller than the other
4325 typesand ae especially suitable for small spaces or small househdlusy typically
4326 offer space for &b place setting¢The Independent, 202450metimes up to 8Some
4327 manufacturers differentiate between tabletop dishwashers and compact dishwashers.
4328 While the former are placed on the worktop, the latter can be integrated into cabinets
4329 (but are similar tatabletop dishwashes in size and capacjt{Bosch, n.d.)
4330 6.2.1.3.Differentiation by other factors
4331 91 Door opening mechanism one manufacturer produces dishwashers that are not
4332 opened by a hinged door, but by pulling out drawers. Models with one or two drawers
4333 are available. At the time of the previous 2017 preparatory studyhonsehold
4334 dishwasherssuch appliances were only available on the Australian méBatano et
4335 al., 2017) They are now also available on the European maikatrepresent a niche
4336 market.
4337 9 Cutlery basket vscutlery tray. some dishwasher models are equipped with cutlery
4338 basketslpucketlike construct in which cutlery are placghile others have cutleryrays
4339 (aflat surfacepuncturedin a sievdike mannerto allow the circulation of water and
4340 steamover cutleryduring washing phasgs
4341 1 Heating technology:Although heat pump technology is not normally used in
4342 dishwashers, there are a few models that are equipped with heat puggesSection
4343 Fehler! Verweisquelle konnte nicht gefunden werdefor a deeper analysis).
4344 1 Conventional vs. smartlevices Smart dishwashersare increasinglyallowing the
4345 possibility to network and controlappliancesvia smartphonefor example Such
4346 appliances have the technology to connect with other appliances (e.g. smartphones) and
4347 provide convenience and assistance to users: tiywto start cycledemotely, asgt
4348 with programmechoiceor remind to buy new tabgHome Connect, n.d.)

4349 6.2.2.Technical differences between dishwasher programmes

4350 As detailed in Task Section5, users can select from a variety of different dishwashing
4351 programmes, as well as programme modifiers (i.e. an extra functional programme on top of the

A 2 4 A x

4352 AYyAGALffe aStSOGSR LINRBINFYYSSE F2N SEIFYLXSS |y

4353 In this section, technical differences between programmes are considered.
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6.2.2.1.Phases of a dishwashing cycle

The washing phases of a household dishwasher can be grouped into four operational steps (also

shown inFigure6-3):

1 Prewashing (Preinse): Typically, with room temperature water to remove loosely
attached dirt from crockery.
1 Washing (Main cleaning): This is the main cleaning phase with warm to hot water

(typically between 40°Z0°C) and detergent.

1 Rinsing: In this phase, crockery is rinsed with tepid water in an intermediate phase to
avoid carryover of detergents into the a "hot’ rinse phase with a relatively higher
temperature (typically 65°C) as noted Bgyano et al(2017) The hot rinse phase may
also be with a rinsing agent with the heat meant to act as a sanitizer and to facilitate
drying(Bengtsson & Berghel, 2017M\ stakeholder informed the authors of this report

GKIFd RATFSNByOSa

It a2z

NRA &$s

Ay WaLISOAL ¢

programmes often use one additional rinse to improve the removal of particles, spots,
and streaks while intensive programmes are designed to clean food residue such as

dried pasta.

1 Drying: While seléxplanatory, it is worth noting that the heat supplied in the final rinse
phase is used to evaporate water remaining on crockery (the expectation being that the
rinse aid facilitates movement of water off the surface of crockéBgngtsson &

Berghel, 2017)

Prewashing

Temperature (°C)

Washing

water

Rinsing Drying

Fresh _,/'7

Dishwasher operating time (min)

Figure6-3: Typical phases of a dishwashing programme.

SourceBoyano et al(2017)

According to stakeholder feedback, the phases of a dishwasher cycle can vary according to
programme selection. For example, it is reported that some manufacturers do not include a
drying cycle in short programmes (by cutting this last cycle off, the overall operating time can be
reduced) while others include a drying phase as they consider it to be a primary function for

their users.

A stakeholder further stated that programmes of special interest to the consumer which are
widely available or offered by manufacturers might need definition and standardisation to
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enable effective comparisons and discussigkiBPLiArovided their position in response that
different programmes are created to meet the needs of consumers with different requirements
including: Super, Hygienie, Intensive, Machine Care, Automatic, Gentle, Quick, Nightwash,
Silentwash, Solarwash, Express, Pasta/Paella, Prewash, Beer glass wash, wine glass wash, Baby
bottles wash, Party wash, Short, One hour, 90min program, Extra Dry, 30 min, Smart 50°, Baking
Sheet programTheyrecommend not unifying the diverse range of programmes which all have

a special or specific purpose.

6.2.2.1. Resource consumption of different dishwashing programmes

In order to compare the resource consumption of different programmes, the authors collected
data from twenty (20) dishwasher user manuals from the energy clasfeda@cusing on four
programme types: Eco mode, Auto programme, Intensive programme, and Quick programme.
According to data provided by the industry association APPLIA, the Eco, Auto, and Intensive
programmes together account for over 60% of consumer usage.

The results, presented iffable 6-1 below, highlight the variation in energy and water
consumption, particularly in programmes other than the Eco mode. While the Eco programme
demonstrates high efficiency, comparable improvements in water and energy consumption are
not observed across other energy classes (there is not much difference between consumption
values for the intensive programme for appliances in Energy ClasBgsHtween the Eco
programme and noweco programmes in all Energy Classes, the range for water consumption
almost doubles. Given the direct correlation between water and energy consumption,
optimisation in this area could potentially lead to additional energy savings Kgpee 6-3

above).

Table6-1: A comparisons of energy, water consumption and duration between Eco mode,
auto, intensive, and quick programmes of household dishwashers (13(@s)

Energy Consumption

Common programme (kWh/cycle)

Energy Class A Appliances

Eco mode 0.29-0.54
Auto programme 0.55¢1.3
Intensive Programme 0.85¢ 1.40
Quick Programme 0.62¢1.1

Energy Class B Appliances

Eco mode 0.30¢ 0.64

Duration (h:mm)

3:40¢ 6:10
0:55¢ 3:06
1:37¢ 2:44

0:30¢ 1:29

3:20¢ 3:55

Water consumption
(litres/cycle)

6.5¢10.9
5.0¢ 18.0
10.5¢22.0

8.0¢15.0

8.5¢9.6

40 It should be noted that manufacturers use different test methods to produce consumption

values(besides the Eco programme).
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Auto programme 0.60c¢ 1.50 1:12¢ 3:10 7.0¢18.5
Intensive Programme 1.15-1.90 1:49¢ 3:58 10.5¢ 24.0
Quick Programme 0.34¢ 1.10 0:14¢ 1:29 10.9¢ 14.5

Energy Class C Appliances

Eco mode 0.73¢0.76 3:20¢ 4:35 9.0¢ 10.50
Auto programme 0.75¢ 1.50 1:20¢ 3:00 7.0¢19.5

Intensive Programme 1.24¢ 1.90 2:05¢ 3:10 11.5¢ 18.1
Quick Programme 0.55¢1.4 0:30¢ 1:00 10.0c¢ 12.6

Energy Class D Appliances

Eco mode 0.836¢ 0.849 3:18¢ 4:30 9.0¢11.0
Auto programme 0.83-1.55 1:20¢ 2:45 7.0¢18.5
Intensive Programme 1.35¢ 1.65 2:05¢ 3:25 10.5¢ 18.7
Quick Programme 0.65¢ 1.20 0:15¢ 1:00 10.0¢11.0

4409  Source: Own table based on product user manuals and technical data.

4410 Itis important to note that the Auto programme is sendm@sed, meaning consumption values
4411 vary depending on sensaietermined parameters. Additionally, one stakeholder informed the
4412  authors that water and energy consumption in RBoo programmes are influenced by the need
4413 to maintain optimal performance of internal componentsuch as piping and to meet user
4414  expectations for cleaning performance.

4415 Similar findings can be observed in tests conducted by the Stiftung Warentest between 2021
4416 and 2024 Figure6-4 andFigure6-5). The basis of the calculation is 280 wash cycles per year of
4417 a machine with 13 place settings (for machines with 14 or 16 place settings, the number of wash
4418 cyclesis adjusted). This data also suggests that the energy efficiency class as measured according
4419 to the Eco programme efficiency is not reflected the energy efficiency of the short programme,
4420 which is similar across all energy classes. Regarding average water consumption, less variation
4421 can be seen between energy classes as well as between programmes within each energy class,
4422  suggesting water consumption is largely optimig€dble6-1).

4423
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4425  Figure6-4. Comparison of average energy consumption (kWh) of eco and short programmes.
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4428  Figure6-5: Comparison of average water consumption (litres) of eco and short programmes.
4429 Source: data compiled froifStiftung Warentest, 20212022 2023 2024a)
4430
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In order to understand why resource consumption can vary so much between programmes, the
results were reviewed using the framework of the Sinner Circle, which establishes that cleaning
performance hinges on 4principal factors: mechanics, temperature, chemistgnd time.
Cleanings achieved by the interplay of these factoirs., one factocannot be reduced without
changedo the factorsto maintain the same cleaning efficiency

Wilson et al.(2022)have recently proposed refinements tbe Sinner Circléo recognize the
effects of the surface to be cleangthe nature of deposits soiling the surface, and effect of
cleaning agents orattors such as temperaturenechanics and timedilson et al(2022)also
present a schematic of sustainability impacts showing contours of equivalent environmental
impact It points to out that a process where the least volume of water is used at ambient
temperatureprovides the basis for the least environmental impiaet that water consumption

is a key determining factor of energy use (due to the energy needed to heat the,\wajare

6-6).

Cleaning
agent

Deposit

Type
Condition

Temperature
Amount

Shape
Mechanical Roughness

Action, 2.g. Material
Flow

Time

Chemistry

Thermal energy

A

hot

small
volumes,
cold water

pH ‘
nts |

vical energy

; large

increasing

environmental

.. impact

o

volumes .,

+—+ Flow rate

Figure6-6: Extended Sinner Circle and schematic of sustainability impacts
SourceWilson et al(2022)

On the basis of the data collected, it is concluded that the lower energy consumption Efdahe
programme in comparison to other programmes in the same machine and across energy classes
is being achieved by lowering the water temperature of the eco programme and / or extending

the length of theEco programme cycle.

A recent study by Schoningangowsket al. (2025)provides further evidence that the length of

the Eco programme is increasing, while the energy performance is decreasing. As demonstrated
in Figure 6-7 the average energy consumption of the eco programme for all dishwashers
registered per year decreased continuously 24% between 2020 and 2024, while the average eco
programme duration increased 14%, with some dishwashers reaching a registered programme

duration of up to 450 minutes in 204Schoéning_angowski et al., 2025)
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4456
4457 Figure6-7 Development of the energy consumption and programme duration of
4458  programme for household dishwashers measuring 60-aride with a rated capacity of 14 ps
4459 registered in EPREL in the yea®p2-2024.

4460 Diamonds mark the average energy consumption and program duration per year. Horizontal dotted lines indicate the
4461 required maximal energy consumption for the according energy efficiency labels A to F. Five models with a registered
4462  Eco programmeluration of more than 5:30 h are not showfigure taken fronschoningLangowski et al., 2025

4463  Analysis of EPREL ddtzonfirms that themedian eco programme duratida highest for A class
4464  applianceshowever, it alssuggests that the relationship between energy class and programme
4465 duration is more complex than a simple trad# between time and eftiiency If this were the
4466 case, the next longest class would be the B class. In raalgtian eco programme duration
4467 peaks in the D clas®©verall, all energy classésve amedian value between 200 and 300
4468 minutes(3 hr 20 mins to 5 hrsMedianEco programme duration is highest in the A class, where
4469 Eco programme values atgghtly clusteredwith a median value of 295 minutésr just under 5
4470 hours) B is also tightly clustered, albeit with a much lower median duration of 215 mirf8tes
4471  hours 35 minutes)

“1One outlier was removed from analysis (an appliance with a reported 4 minute eco programme in the
E energy class).
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Figure6-8: distribution of Eco programme duration according to energy class of household dishwashers
introduced to the market between 2000 and 2024 (Source: EPREL)

In terms of outliers, articularly longEco programme durationsoccur in highesefficiency

classes. These outliers likely reflect product strategies that push energy savings further by

significantly extending cycle tim&€onversely, a small nhumber of unusually short durations

appear in lower or migdange classes, potentially indicating models opgadifor time rather

than efficiency or measurement anomaliéBased on these results, it is hypothesised that

differences between energy performance in thetD F class is largely based on programme
length. However, shortdico programme duration in the-Bind G clasgwhen compared to the
D-class) suggests that technological optimisations are also irnnudeese classeslhese are

considered further irBectio

It was confirmed by manufacturer feedback that it is possible to achieve-ti@sa by lowering
water temperatures only (as opposed to implementing other technical solubegendB-class
machine§. Over time, however, this can lead to a builgp of oils and fats in the internal
workings of the dishwasher, as these cannot be dispersed at lower temperature. This will lead

n6.2.3

first to issues with the cleaning performance of the dishwasher, and over the longer term, will
3S 2F GKS RAA&Kg badhifysIRelighkitRd® A a

t SR G2 RI YLl

Theextent to which adjustmets to chemistry can impact the energy efficognof a household
dishwasherwas also raised by some stakeholders from the detergent industry as a necessary

consideration A study by Rhin&Vaal University of Applied Sciences and NV Procter & Gamble
Services Company SA examined the relationship of time, temperature and detergent choice and
impact on cleaning performance in household dishwashers. The study concludes that when used

in combination with high performing cleaning products, short cyélee able to tackle more

than lightly soiled dishes and might be suitable for everyday clegiiiegres et al., 2023A
LR2aAGSR GKI G

follow-dzLJ & (i dzR &

Ad

Ad Llaarofts

g2

42 the short cycles of four dishwashers were tested in this study. The average length of the four
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Circle to save time, temperature, water and energy, and that it is in fact possible to achieve
GAAAYAFAOlIyGte t26SNE SyYSNHE QZeyesardlLFoR42y GKIy |

In particular,the sourcedemonstrates that using ageffective detergend in conjunction with

short cycles can result in lower energy consumptio® aSTFFSOGA GBS RSGIGSNHESY ¢
G0N} YRSR YdzZ GAFdzy QG A2y £ LINRRrdateldeterger BaBK A Yy I My 3
referencerinseaid C as defined in dishwashing testing standard IE@83@4which the authors

argue does not reflect the cleaning performance of detergemsilable on the market today

(though it should be noted that the latest version of the standard introduces a new reference
detergentas detailed in sectiofehler! Verweisquelle konnte nicht gefunden werdgnShort

cycles were defined as cycles running for less than 55 minOGwesrall, it was concluded that

the Eco programme had the highest average cleaning performance, but that other short cycles

examined could atsachieve a cleaning performance of over 90% soil remava. energy

consumption of these short cycleanged from 0.405 kWh to 0.493 kWh, compared to He
programmevalue of 0.623 kWliTewes et al., 2024)

However stakeholderfeedback raised several methodological issues with these studies.

The first issueaised bystakeholderss thatold eco programme values are usedid it is argued

that the findings are not relevant to the current markgt.K S -@&08SQ RSTAYSR o6&
had a water consumption of 10.95L, a cycle length of 197 minutes, and a main wash temperature

of 50°C(Tewes et al., 2024)n terms of water consumption, 10.95L is higher than the average
consumption value of the eco programme according to data compiled by the Stiftung Warentest
(Figure6-5), which ranged from 8.75L in thechass to 9.45L in the-Elass. Likewise, this is higher

that all water consumption ranges compiled by the study team, with the exception of the D

class, where the highest water consumption data recorded was 11L.

Second, thecleaning performance was evaluated by image analysis and the cups aesl [pfat

a trained panellistwho compared the cleaned items with the scales from gV (German
Cosmetic, Toiletry, Perfumery and Detergent Associapootpcol (Tewes et al., 2024)he IKW
protocol is designetb differentiate the cleaningerformanceof detergents, as opposed to the
methodology for testing cleaning performance as set out in standard IEC
cnnocYHnmpb! asSmYunun [/ {+ WO Oéthadls@r measarkg I & KS NA
the performanc®&It is not possible to compare the cleaning performance scores of these two
methodologies. A 90% rating according to a IKW methodology only corresponds to a cleaning
performance score of-B (out of 5) i.e. inadequate cleaning performanlttés also essential to

note thatthe study did not compare the dryingerformance of the eco programme compared

to the short cyclda functioral requirement of a household dishwasher dagined in Regulation
2019/202). Short cycles typically do not include drying cyclesluding those detailed in the
study by Tewes et al. 202Fhereforejt must be acknowledgkthat the shortcycles examined

in the study by Tewes et al. 2024 are performing fewer functions tharitbeprogramme as

well as delivering lowecleaning performance In addition, one stakeholder commented that

only two of the seven IK\frotocol stains were used in the test.

Thirdly, it is argued that the level of soiled items and the thermal mass of the dishes inside are
low (~20% of a full load as set out in standard IEC 60436:2015+AMD1:2020 CSV). In the study,
the load is described as five different ggeiled tiles, as well as five plates with baked creme
brdlée and two soiled teacups. The weight is not provided. Later in the study, the load is
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described as six plates, two cups, one mug with soiling and 11 CFT tiles. It is also acknowledged

GKFG aidKS OlGdzat SySNHe O2yadzYLIiAzy ¢2dzZ R 0SS K

GF2N) GKA A NBI aggeswadipko§ramimenSanigsde thé @aram codes to be
tested and the energy consumption for the ecgcle was measured with the test setup and with

Mo LIXIOS aSitiAay3daé o LG A& GKSNBT2NB -GRyGItSXr NJ K 2

and short programmes are comparalfleewes et al., 2024)

Fourthly, stakeholders raise that the reference detergent D has been underdosed, without
explanation of why this dosage level has been chosen. The dosage for the reference detergent
was 14g (with 2 ml of rinse aiflfewes et al., 2024This is compared to thdefined 21g of IEC

D Cleaner as defined in IEC 60436:2015.

Followingthe second stakeholder meeting in July 2025study by SchéniAgudowskiet al.
(2025)was submitted for consideration. Thigplicated the study of Tewes et al. to test the
LISNF2NXYI yOB363REGRSEEENASY(ia Ay akKz2Nl FyR SO2
specified by EN/IEC 60436. Bgitogrammeswere tested in combination with 15 g of the
reference detergent IEC Type E, and with a commercially available detergent in unit dose form
(ca. 18g) with similar ingredients as found in the kigifformance detergent used by Tewes et

al. For both detergents, 3 ml of reference rinse aid were also used. Substrates and soils were
prepared according EN 60436. The water use of the tested short programme is 8.2 L, compared
with 8.9 L in the eco programn{&choning.angowski et al., 2025

The results of Schdnidgdowskiet al. (2025ounter those presented in Tewes et al. THie
programme uses around 0.54 kWh of energy (equivalent of an A label), while the short
programme consumes 0.63 kWh (17% more). The cleaning performance results showed that the
cleaning performance of theco programme is better (scoring 3 in the EN/IEC 60436, compared

to a short programme score of 4). Also to note, B2 LINP INJ YYSQa Of S yAy3

virtually unaffected by detergent type, while the short programme performed better when using
a high-power detergent compared to the reference detergent (a score of 3.14 compared to
2.87). Regarding drying performance, tB@ programme also scored better (0.88) compared
to a drying score in the short programme of 0(6thoning_angowski et al., 2025An overview

of the results is presented iRigure 69..

a) b) c) d)
SHORT - HPt & at 5 2 eal
SHORT - IEC-E} @ 3} B o B3
ECO - HP} @ 1 SR - Mo, et
ECO - IEC-E} ® 1t 1= 3 [ o L)
('ﬁ_l"-‘l 1200 2:00 3:00 4:00 n,.;_i_n <7 \——n 6 l_Tf?Tn" 285 3 15 4 43 05 06 07 08 09 |
Duration [h:mm) Energy consumption [kWh] Cleaning performance |-) Drying performance |-}

Figure6-9: comparison of dishwasher consumption and perfomrance parameters of a Eco programme
(ECO) and short programme (Shot&sted with reference detergent E commercially available 'high
performance detergent' (HP). Source: Schoningdowski et al., 2025.
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To summarise the results &choning_angowski et al2025), the energy consumption of the

proposedshort programme is significantly higher than tBeo programme While usingt K A 3 K
LISNF2NXIFyO0S¢é¢ RSGSNBSYyld R2Sd&En theRBathgiandAdyyingr &t A 3K
performance ofthe short programme, it does not have any significant impact on the
performance of the eco programme. Overall, the cleaning and drying performance of the short
programme is worséhan the Eco programme, irrespective of detergent choice.

According to one stakeholder, the benefits of a quick programme can only be achieved when
fully loaded with freshly soiled items. It is recognised that such needs doiratseiseholds,

for example, after large meals or celebrations. However, normal use 48 petson household
means loading thelishwasher over a period of time and running the dishwasher when it is full,
meaning at least some soils on dishes are no longer fresh.

It was pointed out by stakeholders that detergent choice of consumers is not directly within
their control. In addition, the opinion was raised that dishwashers should be designed to
perform well regardless of detergent choice, instead of optimised for specific deterdentss
argued by a manufacturer thairovisions related to higiperformance detergent would be
contrary to ESPR 2024/1781 Article 5, section (&) ¢ (e), which states that ecodesign
requirements shalimeet the following criteria

(c) there shall be no significant negative impact on consumers in terms of the
affordability of relevant products, also taking into account access to sesand
products, durability and the life cycle cost abducts;

(d) there shall be no disproportionate negative impast the competitiveness of
economic operators and other ams in thevalue chain, including SMEs, in particular
microenterprises;

(e)there shall be no proprietary technology imposed on manufacturers or other actors
in the value chain.

With specific regard to Article 5, section 11 (e), Patent EP 4 108 150 B1 was referenced by a
stakeholder as an example of a proprietary technology which would be advantaged if a eco
design requirement was defined relying on the use of high performance detergents.

Finally, a potential tradeff with crockery durability was raised: it was stated thabre
WI 3 3 NBeted@eént® &e more abrasive, which can leadlwasionson crockery.

6.2.2.2. Summarising resource consumptionkzo programme vs nNGECco
programmes

Based ormmarket data regarding the most common rated capacities of household dishwashers
(seeSection4.3.4), the estimated annual energy and water consumption for 13 place settings

(full-size) and 10 place settings (slimline) are presentebhinle6-2 below. The analysis draws

on consumption data drawn from the technical data sheets for a sample of 12 machines,
selected to represent a mix of manufacturers and price points.

173



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

4611 Table6-2: Energy, water consumption and duration of Eco, and Fiﬁod3p[ogrammes per
4612 &@SEFNJ F2NJ Il 52 6mo t{X WFdAt aAl SQ0OX Il 52 owmn

Il 52 é6mo t{ZX WFdzZf &A1 SQ0 9ySNHeée /fl&aa 9
Energy consumption (real life condition

[kWh/cycle 0.936 1.186

Water consumption [l/cycle] 9.86 13.81

Duration (h:mm) 03:46 01:52

'l 52 omn t{= WwatAaAy tAySQ0v 9ySNHe /flaa 5

Energy consumption (real life condition

[kWh]icycle 0.740 1.090
Water consumption [l/cycle] 9.55 12.67
Duration (h:mm) 03:44 01:50

4613  SourceOwn table

4614

4615 6.2.3.Klicken oder tippen Sie hier, um Text einzugekéoken oder

4616 tippen Sie hier, um Text einzugeb&achnologicaleatures of
4617 dishwashersvith an influence on energy, watesind resource
4618 consumption

4619 This sectiomlescribestechnological featuresf dishwashers whichave an inflence on energy,
4620 water and/orother resource consumption benefits (e.g., materials or deterggrand which
4621 can be considered standard design optioBest Available Technology (BAT) or Best Not yet
4622  Available Technology (BNAT)

4623 As a starting pointthe design optionavhich werepresented in theprevious reviewstudy on
4624  ecodesign and energy label for household dishwaslbgrsBoyano et al(2017)have been
4625 considered.Assevenyears has now passed sintteese design optiongsee Table 6-3) were
4626 devised inconsultationwith stakeholdersi,t is a goal ofthis task toassess which of these
4627 technologies have now become standard featurethe market, as well as which are still at the
4628 level ofBATor BNAT or, if anyof these technologieare no longer relevant

4629 One stakeholderfor example,stated that adsorbent mineral systems, sensor technologies,
4630 advanced filter systems, automatic deopening mechanisms, water tanks for adjusting tap
4631 water to ambient temperatures between cycles, and water reuse tanks are all regularly used,
4632 and will not lead to further energy reductions beyond Clasdekce, these can be considered
4633 standard design options widely used in the industry.

43Both half load values for Eco and REno programmes are not calculated due to the low probability of
HH DW being run on half loads. Consumers appear to want to fully load DW before runnindgsgeem.
5.2.30n loading behaviour.
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Table6-3 belowprovides an overview of improvement optiofts optimising the environmental
impact of household dishwashers. The overview is based on a combination of stakeholder
feedback as well as the analysis of the authors of this study

Table6-3: Overview ofimprovementoptions for household dishwashers

Improvement options Suboptions stakeholder feedback /
p p p research finding4*

1la. Weight reduction of heated parts SDO
10 1: Reduction of thermal 1b. Improved insulation of the appliance SDO
losses .

1c. Heat exchanger (water buffering tank) SDO

1d. Cross flow heat exchanger (with storage tar BNAT

2a. (Water tank) condenser for drying SDO
2b. Automatic door opening system SDO
10 2: Improved drying . . .
systems 2c. Adsorption drying technologies BAT
2d. Fan for better air circulation SDO
2e. Direct heating of the load NA
10 3: Timeemperature 3a. Moderate extension of the programm SDO
trade off duration
4a. Heat pump system BAT
10 4: Alternative heating .
systems 4b. Heatfed machines SDO
4c. Hot fill NA
5a. Brushless inverter driven asynchronous SDO
10 5: Improved motor motor
efficiency 5b. Brushless, permanent magnet synchronous o
motor
6a. Soil sensors SDO
10 6: Sensors and automatic
R — 6b. Load sensors SDO
6c. Automatic detergent dosing SDO
10 7: Alt ti i
ernative spraying 7a. Water wall / PowerClean SDO

/water systems

8a. Displaying detergent dosage recommendati BNAT

8b. Indication of the energy and water demand

10 8: Consumer feedback the chosen programme BAT
mechanisms
8c. Electronic update of programmes BAT
8d. Smart grid ready (S®ady) BAT

44SDO = Standard Design Option, BAT = Best Available Technology, BNAT = Best Not Available Technology,

NA = Not Applicable
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10a. Use of recycled plastic BAT

10 10: Material selection
10b. Increased durability of the appliance BAT
11a.Optimisation of the hydraulic system SDO

L 11b. Partly draining and +#&ling (of water) SDO

10 11: Reduction in water

consumption 11c. Avoidance of certain phases of tl SDO
programme

11d. Reuse of last rinsing water (fleet reservoir) NA

Hygiene options: UV radiation BNAT

Hygiene options: 6J0°C in rinse phase NA

Noise level: < 44 dB(A) or < 41 dB(A) SDO
10 12: Further design option:

Optimized regeneration of softener BAT

Delay start SDO

Voice controlled appliances BAT

SourceOwn table based oBoyano et al(2017)

The rationale behind the designations bel@re provided in text boxes beneath each sub
option.

1 Standard design options (SDO)
9 Best Available Technology (BAT)
1 Best Not yet Available Technology (BNAT)

6.2.3.1.Technologies which lead teduction of thermal losses

In a dishwashing cycéepart of the energy availabfer heating up crockery and water also heats
up pats of the appliance. This heat is lost to radiation by draining away the heated water
without recoveringthe thermal energy.The distribution of energy depends on tlieermal
characteristics ofnaterial used in the appliangdoad in the machine and the temperature
differences between these factorghe following measures may redutteermal losses.

a) Weight reduction of heated parts

Boyano et al(2017)noted that a 5% reduction of the weight of heated pavt®uld lead to
reduced electricity consumption of about 20kV(at peaktemperaturesof 65°Q. According to
stakeholder feedback, this feature is widely applied in the industry and hence a standard design
option.

SDO*

Stakeholder feedback indicates this option has been widely applied by manufacturers.
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b) Improved insulation of the appance

This might be achieved byproving thethermal bridging effect betweeimner and outer casing
However Boyano et al.(2017) assumes that this option is alreadynplemented across all
dishwasher models, hence no furtheptimisation might be possible in this aremteractions
with stakeholders in interviews also echo the sentiment that furinsulation might indeed not
be possible.

SDO*

Stakeholder feedback indicates this option has been widely applied by manufacturers.

¢) Heat exchanger (water buffering tank)

To reduceheat lossesfter the wash cyclea water storage tanknstalled in the dishwasher can
be used. Theank is filled with fesh tap water after the main wash phase. Ttheperature
difference betweerthe cold water andhe temperatureinsidethe appliance will result in leat
transfer to the fresh water. Hendie water used for the intermediate cold rinseill be pre
heated somewhat with no additional heat inpu€onsequentiallycrockery is notas cooled
down during the intermediatecold rinsephase. Less energy is also neédn thefinal rinse
phase Boyano et al(2017)estimated te saving potentiabf this optionto be about 30 Wh per
cyclebased on research prior to 201If was thought to be applied to about 15% of models on
the marketat the time

SDO*

Stakeholder feedback indicates this option has been widely applied by manufacturers.

d) Cross flow heat exchanger (with storage tank)

Anothervariantto the simple heat exchanger is tleossflow heat exchanger (with storage
tank). Thewastewaterand the fresh water are passed through a cross flow heat exchanger. The
freshwaterflows to a buffer tank to prevent mixing of fresh awdstewaterin the machinelt

is importantthat the waste andreshwaterflow in opposite directions so most of the energy
from the wastewatercan be recovered. This option is not applicable to slim line machines due
to the lack of space

BNAT

Stakeholder feedback indicates this optigncurrently not applied by manufacturers like
due to space limitations
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6.2.3.2.Technologies which lead tmproveddrying systems

The principle of automatically drying dishes is that the dishes are heated in the final hot rinse
phase up to a certain temperaturegriesdepending on the drying technology). After draining
the water of the final rinse, the water on the dishes evaporates and condensates on the cold
inner walls of the cabineDrying is also aided lilie useof rinse aids that reduce the surface
tension ofwater drops on crokery leading to faster evaporatidrowever these are rather part

of detergent chemistrieéBrunning, 2018)The following options can improve drying systems in
dishwashers.

a) Heat exchanger (water tank) condenser for drying

Following the hot rinse phasa water storage tank bordering the tub is filled with cold water.
This enablesthe condensation of the hot vapour and thus the drying of the dishes. The
condensed water flows off the cold tub wall in the drain

SDO*

Stakeholder feedback indicates this option has been widely applied by manufacturers.

b) Automatic dooropeningsystem

This improves the drying efficiency by opening the door of the dishwasher at the end of the
programme. The humid air escapes from the dishwasher and the crockery dries more quickly.
This isslightly more energy efficierthan keeping the door closeals the water temperature
during the final rinse can be lower, thus heating energy is saledvoid damage to furniture
through escaping steam, some manufacturgenerate a separatair gream to preheat the
surface of surroundindurniture to reduce condensation on their surfacdateractions with
stakeholdersindicate that this technology is wekhown in the industry andvidely used by
manufacturers.

SDO*

Stakeholder feedback indicates this option has been widely applied by manufacturers.

c) Adsorption drying technologies

Dishwashersan includel-1.5 kg d adsorption material (e.g., zeoli® at the bottom b adsorb
water molecules during therying processWhen water is adsorbed the adsorption material
heats upacquiing the thermal energy of theadsorbed water The additional heat help®
evaporatewater from the dishes. Alsdhe heat of condensatioris captured and used for

45 Zeolites, are crystalline microporous materials formed primarily by SiO4 and AlO4 -sherirg
tetrahedral building units that form thredimensional (3D) frameworks with welkefined channels and
cavities of molecular dimensiongeolites have been utilized in a widange of industrial applications
such as adsorption/separation, ie@xchange processés dishwashers.
Seehttps://www.acsmaterial.com/blogdetail/introduction-to-zeolites.html
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improving the drying process. The adsorption material is regenerateddesorption of the
moisture) at the beginning of the next dishwashing cycle by heating it up. In that phase
additional energy is needed. The adsorption energy released during the drying phase and the
energy needed for desorption are the same. The energy saving compared to dishwashers
without this technology is mainly due to the recuperation of the condensing heat of the steam
during the drying process which dissipates without being recovered in conventional
dishwashers.

The adsorption technology needs an additional fan to circulate the humid air through the fixed
bed of adsorption material and to transfer the heat generated into the cabimdtove The
material zeolite was previously under patent and hence not available to all manufacturers.
However, a stakeholder interviewed for this study indicated thatphigentis soon running out.
Hence this application might soon be available to a larger share of models on the market.
Following the second stakeholder meeting in July 2025, it was also reported that although some
zeolite patents are ending in the next43years, over 100 patent families exist for this
technology, and by 2031, orthird of patents will still be active.

In combinationwith the fan and the heat exchangezeolite has an estimateshving potential
of 14% of energy0.12 kWh for a 13 PS appliance and 0.11 kWh for a 10 PS appiempared
to similar devices without this technologgcording taBoyano et al(2017)

To update this assumption, a sample of all household dishwashers placed on the market
between JanuarApril 2024 with a rated PS capacity of Was extracted from EPREhta.
Outlier figures were checked against technidata sheetsto validate dataUsing technical data
sheets, it was determined whether models made use of zeolite orAatedian value of 035

kwh was found for zeolite containing appliances, compared witB®DK&Vh for nonzeolite
containing machines i.e. a 0.20 kWh difference

However, it should be noted that this approach cannot determinedbwial energy savingf

zeolite Rather only to the declared energy consumption appliances containing zeolite.
Comparing the energy consumption of appliances within energy classes using EPREL data is not
possible, due to the practice of manufacturers reporting the minimum required value to reach

an energy class. It is noted, however, that only one dishwasher series in 2024 without zeolite
achieved an Anergy class (UG Europe AS series containing heat pump technology).
Likewise, it is noted that all dishwashers utilising zeolite were rateédl@sB classes.

Again, it is emphasised that it is not possible on the basis of EPREL data to determine whether
this is the result of zeolite alone or if it is achieved in combination with other technologies.

A counterview was presented by another stakeholder who stated that this technology was well
known to the industry and the impact of its wider availability might be less than expected.

BAT*

Stakeholder feedback indicates this option is currently patented. While the patent is cc
to an end, it is currently uncleavhat its wider application might be for water and ener
consumption

d) Fan for better air circulation
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Dishwashers can be equipped with an additional fan to generate air flow that caitHss
conducted though aondensing unit or oubf the applianceBoyano et al(2017)assumean
additional energy consumption of 4 Wr this. A fan also aids the applicatiari other design
options such a adsorption dryingechndogy, dishwashers equipped with heat pumpsd
automatic door opening sgems.

SDO*

Stakeholder feedback indicates this option has been widely applied by manufacturers.

e) Direct heating of the load (avoidance of last hot rinse phase)

This option refers to perfoning the last rinse phaseithout additional heating(i.e., with cold
water). The load is rather heatedpudirectly to about 65°Gfter the rinse water has ben
drained According tdBoyano et al(2017) manufacturers appear to have chosen different ways

of reducing the energy demand of the final hot rinse, e.g. by reducing the water demand to only
3-4 litres for the hot rinse and lower temperatures for the hot rinse phase due to improved
drying technologiesin addition, it is noted that the last rinse takes place with warm water to
remove theremaining soil from the dishe3hus,apart from the difficulties in heat transfer to

the dishes without water, the cleaning performance could be worse if the last rinse would be
with cold water onlylt is therefore assessed in this study as not applicable.

Following the second stakeholder meeting in July 2025, feedback was received from APPLIA that
direct heating of the load was SDO in the past where open heating elements had been used in
the appliances. Due to safety reasons the heating elements have mainly been integrated e.g.
into the sump and/or pumps and so a heating without water circulation is not possible any
longer.Therefore this design option is meanwhile outdated.

NA*

Stakeholder feedback after the second stakeholder meeting in July 2025 stated this i
standard design option.

6.2.3.3.Time-temperature trade off

It is known that lower temperatures lead to lowenergyconsumptionfor heating(SeeSection
Fehler! Verweisquelle konnte nicht gefunden werden.extended Sinner Circldjlowever, to
achieve the same cleaning performaraeone would with a higher temperaturdere must be
compensationanother factor in the Sinner Circléacreasing mechanical action in this case
would have a limited effealue to this action being only wateprays(angle, pressurgocation
in the appliance) Changes to detergent chemistry amet easilyinfluencedby manufacturers
(uses have free choice of what detergents to us&)me is therefore the easiest factor
compensate against heat reductior(se. reduced temperature is achieved by increasing
programme durations) It was also noted by a stakeholder that the ti@enperaturetrade-off

is limited for some soils, particular, fatty/greasy content which requirescgrtaintemperature
otherwiseit cannot be transported in the water and drained out of the dishwashberefore,
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energy efficiency solutions which rely only on temperature decreases and corresponding time
increases maincreasethe need to run cleaning programmes on the dishwasher, which in turn
use more energy that slightly hotterashes.

An initial analysis of the duration of th&co programme against other programme options
demonstrates thatEco programmes are generally longer, suggesting tiratreasingthe
duration of theEco programme is a standard design optidtakeholder feedback also stated

that many dishwashers are reaching the A and B energy cldsséscreasingprogramme
duration. Indeed, Table6-1, which compares the energy, water consumption and duration of
programmes betweem sample oR0 13 psmachines acrossnergy class A to IDdicates that

the Eco programme inA-class machines is longer théime eco programme in other energy
classesLikewise,as demonstrated irFigure6-7 the average energy consumption of the eco
programme for all dishwashers registered per year decreased continuously 24% between 2020
and 2024, while the average eco programme duration increased 14%, with some dishwashers
reaching a registered programme duration of up to 450 minutes in Z8286ning_angowski

et al., 2025)

Further analysis of EPREL data confirms that snatéd householddishwashershave an Eco
programme duratiorunder 295 minutes.

SDO*

Stakeholder feedback indicates this option has been widely applied by manufacturers.

6.2.3.4.Alternative heatingystems

a) Heat pump systems

Utilising heatpump systems, it is possible to partly replaa®ergy used to heat dishwashers.
Currently heat pumgtake heat from a latent heat storage which is cooled down. The latent
heat storage currently used is water which is stored in a tank. The water turns into ice after heat
extraction. The latent heat storage could be regenerated (reheated) by the waste heat from the
wastewaterat the end of the cycleThis can prove a challengeaastewatermay be dirty and

end up clogging piping systenEhe wastewateris therefore dischargedand the latent heat
storage is heated with ambient air at room temperature. A small ventilator can be applied to
enhance air flow over the system for a better heat exchange and to avoid condensation
stakeholder interviewed for this study stated that the use of heat pumspsre in models on

the market due to their high costs. Most manufacturers therefore explore other avenues to
achieve energy consumption reductioiccording to one manufacturer, hepimps are not a
regularly used feature in household dishwashers.

Bengtsson et ali2015)noted that simulationsshow that the electricity consumption can be
reduced by 2846 usinga heat pump.Sakeholder feedbaclat the time notedthe latent heat
storage needs up to 12 h to fully recover. A cycle once per day is possible, but it is not possible
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to use the heat pump for two dishwashing cycles directly after each other. Heat pump equipped
dishwashers usually have an electric resistance as well which can be used in combination with
the heat pump or alone. The most energgving program only uses the heat pump for heating
water. The reportnoted that theenergysavings potential in the Eco programmm@mpared to a
version without was about@6 with savings of betwedhi14%in other programslt must be

noted however, that the use ofdat pumps appears to result in marginally higher water

consumption valuegTable6-4).

Table6-4: Comparison of heat pump dishwasher with equivalent model without a heat

pump.

Parameter

Energy Efficiency Index

Capacity§s)

Energy Consumption (Eco) (kWh)/cycle
Water Consumption (Eco ) L/cycle
Programmeduration[Eco mode[h:mm))

Price (CHF)

Source{European Commission, 2024a)

Adora Spilen V6000| AdoraSpulen \6000

VW- HP
(AS6T41173

23.5
13
0.394
8.6
6:10

4,480.00

Non-HP
(AS6TF4117])

30.7
13
0.514
6.5
5:55

3,750.00

Heat pumps require the use of a refrigerant: currently, the most used refrigerant in heat pumps
in washing maclimes, washedryers and dishwashers is R134a (tetrafluoroethane). The amount

of refrigerant needed for such a heat pump is approximately 150 to 200 g. R134a has a very high
specific global warming potential of 1,430 kg.@@/ kd'®, which could be released during the
end-of-life phase if the appliance is not properly collected and/oipdduted. It must be noted

that the use of fluorinated greenhouse gases such as R134a is regtiidtech 1 January 2027

in the EU.

While the use of other refrigerants such as R290 (propane) or R600a (isobutane) is possible and
would be advantageous due to their lower global warming potential, this would require
additional equipment such as compressors. These present safety concerns as they are
flammable and may ignite when in contact with oxyd#éigases are higher than 150 ghe use

of other refrigerants above a certain threshold requires additional safety features to mitigate
the risk of gas leaks and explosioHgat pumps are currently not used in slim line dish washers

due to space limitations.

BAT*

46 Should 100% of the refrigerant be releas@l175 kg in dishwashersthe global warming potential

would be250kg Caeqg.

4TSee Regulation (EU) 2024/573 on fluorinated greenhouse gases here: httpdeteeuropa.eu/legal
content/EN/TXT/PDF/?uri=CELEX:32024R0573
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While this option represents best available technology, stakeholder feedback irgli
limited adoption has been due to costs amlisadvantagessuch asrepair constraints,
increased material needs and refrigerants and decreased recyclability

b) Heatfed machines: heating by hot water circulation loop

This option describes the possibility to replace the electric heating elements in the dishwasher
with a hot water circulation loop using a watesater heat exchanger to transfer the heat from

the hot water to the inlet water in the machines. This means thatontrastii 2 1 KS & K2
option, the dishwashers itself is connected to cold water which is then heated by a hot water
heat exchanger instead of an electrical resistance. The hot water heat exchanger is fed by hot
water generated byhe water deliverysystemof the household.This is a difference to the hot

fill option in that not only is the heating of water replatieut also the heatingf the appliance

itself and crakery.The energy savipotential in this case depends on ttemperature of the
delivered hot water According tdBoyano et al(2017) with hot water temperature of 70°Ge
electricity demand for heatingan befully replaced leading ta reduction of about 0.18Wh.

This option can prove challengidgpendingon the distance between dishwasher amok water
storage heat losseshroughpiping can occur.

Following the second stakeholder meeting in July 2025, APPLIA argued that hot water availability
is independent from manufacturers decision/influence. Additionally,gbtential reduction of
0.13kWh is only possible in real life usage under certain circumstapeeause according to

the standard EN60436 cold water with an inlet temperature of 15°C + 2°C has to be used.
Furthermore the amount of water to heat up the load and machine to the required temperature
should not be neglected. It is not possible with the low water consumption values from the Eco
programme.Heating the water inside the machine when it is needed (during main wash and hot
rinse) is in any case better than externally heated water if not heated with regenerative power.
Otherwise, the length of delivery piping causes thermal losses during the delivery.

A stakeholder interviewed for this studysoindicated that water fromtanks asproposed in
heatfed and hot filloptions could havéwygiene drawbacksuch as bacterial growth due to
potentially reduced water temperatured’hey recommended the use t@#p water to aldress
these concerns.

NA*

Stakeholder feedback indicates this is not relevant.

c) Hot fill appliances

This option describes theonnection of dishwashers to a hot water lin&here the hot water
delivery of the houskold is more energy efficierihat heating of water in appliances, this can
lead toenergy savingslhepotential benefits of such a system also dependtw specific site
conditions and thensulation usedn piping. Theshorter the distance between dishwasher and
the hot water outlet the better. As dishwashers udmetween 68 litres of waterwith only 34
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litres taken in at a timglong pife distances would mean heat is dissipated before it reaches the
dishwasherBoyano et al(2017)noted that the bestGHG emissions savipgtential for this
option is whererenewableenergy isused for heating.

SDO*

Stakeholder feedback indicates this option has been widely applied by manufacturers.

6.2.3.5.Increased motor efficiency

According toBoyano et al(2017) the motor is the second most importasbmponentwith
regards tothe energy consumption of a dishwasher (heating elements is the highest energy
consumer)Dishwashers are equipped with two pumps with motors, the circulgbiamp, and

the drain pump. The energy consumption of the drain pump is negligible due to the very short
running time. Therefore, only the efficiency of the circulation pump is considered for
optimisation. Depending on thaelected programmethe circulation pumpuses different spray
settings tospread water via the spray arms over crockéwycording to stakeholder information
received at the timethe peak power input of dishwashers is lower compared to the motor
power of washing maches and washedryers; however, the continuous base load is
comparable (around 50 W to 150 W).

a) Universal motors

These areommutator motors with brushes hey can be operated at direct current (DC) as well
as alternating current (AC); driven through pulse width modulation, they are also called PWM
motors. Their efficiency is low with up to 50% .(ianly 50% of the power input is effectively
used formovement the restis dissipated as hegtthey are prone to wear, and noisier compared

to other motors.It is unclear if these are still used in appliances today.

b) Brushless, inverter driven asynchronous DC motors

According toBoyano et al(2017) dishwashers in thenedium to upper price segmentgilise
this form of motorsThey have an efficiency 8D% aboveiniversal motorsThey are also less
prone towear and tear and run more silenttige to the absence dfrushes and a commutator.

c) Brushless, permanent magnet synchronous DC motor (PMSM)

Brushless, permanent magnet synchronous DC motor (PMSM) are applied where compactness
(lower volume and weight compared to the above motors), high torque per unit volume, better
dynamic response (due to the low inertia of the rotor), reliability (no brushes);nlmge
machinery and high efficiency are primary requirements. The lifetime of both brushless
asynchronous inverter driven motors and permanent magnet motors is similar, and higher
compared to universal motors with brushes, as only the bearings are prone to wear.
Dishwashersvith a significant market share employ the usdPdiSM motors.

Permanent magnets contain rare earth elements (REES), currently classified as critical raw
materials. According t®alhammar et a).the employment of REEs is one of the options for
achieving better energy efficiency Hermanent MagnetHM) motors. The rare earth elements
currently used are Dysprosium (Dy), Neodymium (Nd), Praseodymium (Pr), and other (light) rare
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earths. According to stakeholder feedback, it is frequent in current permanent magnet motors
of dishwashersto not use rare earths, but permanent magnets based on ferrii¢skeholder
indicates that this is also the case for dishwashers.

Dalhammar et al(2014)assumea that the potential in terms of the improved energy efficiency
level which can be attained by PM motors means that their market share is expected to increase
with further commercialization, resulting in increased supply, and a price decrease for such
motors. Stakeholder feedback received in the course of this study indicates that this is indeed
the case in 2025 with such motors now the norm.

SDO*

Stakeholder feedback indicates these options have been widely applied by manufactui

6.2.3.6.Sensors andutomatic controls

Sensors have found use in tloptimisation of dishwashersSome typical use cases are for
improved accuracy dbadvolumeand temperature Further enhanced sensocan detect the
actual soilingor weight of crockery in the dishwashén some devices, sensors for detecting
additional features such as salt levels are also present.

a) Soil sensos

These sensors detect the actual soiling on crockery (e.g., by meartuobidity sensor in
circulated waterjand consequently adjusts the programrmigaracteristicsBoyano et al(2017)
notes that this optiordelivers savings proportional to tremount ofsoil reduction A drawback
in this option is hat soil sensors only pick Upose sd and not those sticking to a plate for
example This might lead to reduced cleaning performarités also unclear howtandard tess
might bedevelopedfor soilsensors as thase of a certain standard soil might be different from
what level of soiling occurs under real life conditions.

In terms of new developments in sensors, a hew online tracking measurement system for Near
Infrared (NIR) measurements has been tested, which allows the display of a tracking curve for
each soil component. This could lead to opportunities to alter the course of the programme
depending on results (Stamminger et al. 2021).

b) Load sensors

As implied these sensors detect the actual weight of load in dishwashers andsathjest
programme characteristicaccordingly This option presents aadvantagen partial loading of
dishwashersAccording to stakeholder feedbaokceived at the time of the 2017 pigtudy by
Boyano et al(2017) partial loading of dishwashedoes notlead to significant changes in
programme parameters ahe amount of water needednly changeslightly.The change in the
amount of water is due to the reduced amount of water needed for the initial wetting of the
dishes which is around 0.5 litres for a full load. The water needed for the hydraulic system (sump,
spray systems, etc.) remains the same as with a full load. The overall energy consumption of
partially loaded cycles thus is only slightly reduced due to the slightly reduced water
consumption and less energy needed to heat up the crockery
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During stakeholder feedback, APPLIA stated that there is no data on how many appliances are
equipped with load sensors, but it is assumed to be relatively low, as they believe around 95%
of consumers use uniose detergents (such as tabs or pods), which cannot be adjusted based
on load size or detected soilinghey further state that artial loading is in no case better than

a fully loaded dishwasher with regards to energy usage. The piping system of dishwashers are
meanwhile so optimized that a significant further reduction of the water usage is barely possible.
On the otherhand,the information about the load does not give any feedback on the degree on
soiling(i.e.low weight but heavily soiled itemsich as baking sheets).

c) Combination of sensors

Asall dishwashers on the market offer automatic programmiésan be assumethat at least

one of the sensor options described above is usBdth soil and load sensors only adapt the
programme characteristics under rdide conditions. They do not have an influence on the
parameters under current standard conditions as this is measured and tested with standard
soiling and full load onlyAccording to stakeholder feedbackceived byBoyano et al(2017)

the soil and load sensors are not active in the standaco) programme as this might lead to
lower repeatability andeproducibilityof the results.

SDO*

{GF1S8SK2f RSNJ TSSRol O] AYyRAOIFI{(Sa GKA& 2L
limited impact on further energy and water consumption reduction.

6.2.3.7.Alternative spraying / watesystems

Following the introduction o$pray systemby Samsung and Baukneckitdter wall and Power
clean respectively)manufacturersare increasingly developintheir own sprayingsystems
(Boschor example has introduced "PowerControl'he spraying system is modulated to spray
water in many anigs © target dirt on crockenpbscured from traditional spray8oyano et al.
(2017) noted that it was unclear if this option resulted é@mergy and /or water savingss
dishwashers equipped with this technology need 10.7 litres of water and 0.937 kWh per
dishwashing cycle (for 14 ps) which is egtraordinary When compared to the best products

on the market the energy and water savings are on the outer rangéthe performance
parameterg(seesection 6.2.3)

SDO*

Stakeholder feedback indicates this option has been widely applied by manufacturers.
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4974 6.2.3.8.Consumer feedback mechanisms
4975 a) Displaying a detergent dosage recommendatibautomatic dosing

4976 Whilethere are versions ofvashing macmes on the markeequipped with load sensors and
4977 cangive a detergent dosagecommendationthe samecannot be sal of dishwasherd.oaded
4978 crockerycan have very different levels of soiliagd have very different weights (plastis fine
4979 china for examplejnaking a dosageecommendatiordifficult. Furthermore, it does not matter
4980 if a dishwasher ifully loaded or notthe weight will still depend on the kd of crockery used.
4981 Usersmostly use tablets which deliver a fixed amount ofletergent regardlessof load.
4982  Optimisationin this vein is therefore difficult to envision.

4983  According to manufacturers, automatic dosing is now available in some models available on the

4984 market, using both power and liquid detergents. For example, the Miele dishwashers equipped

4985 GAUK OGKSANI LI GSYGSR W!dzi2z52aQ Fdzi2Yl GAO RAALISY
4986 (now discontinued). However, the opinion was expressed during manufacturer feedback that

4987 automatic dosing is a consumer convenience feature, and does not necessarily lead to

4988 environmental benefits, although it was also stated that the ability to adapt detergent amount

4989 to the specific needs of the household is one of the benefits of auto dosing systems.

4990 According to a stakeholder interviewed for this study, the use of automatic detergent dosing for
4991 dishwashers is difficult. Automatic dosing systems typically use liquid detergents which prove a
4992 challenge as bleach and enzymes work against each other.

BNAT*

Stakeholder feedback indicates this optigrcurrently not available on the market likely d
to the diversenature crockerylevels of soilingand the fixed amount ofablet detergent
normally used in HH DW

4993
4994 b) Direct feedback mechanism on presumed consumption

4995 Some manufacturers have developed appliances éitaer recommend a specific programme,
4996 or provide indications on the estimated energy and water use of the chosen progra®nee.
4997 manufacturer also provides users with accurate consumption figures after the complete cycle.
4998 In addition, feedback to users can be used to promggular cleaning cycles, which are
4999 important for the maintenance of the machine.

5000 Such information can either be providethadisplay panel, or in the case of connected devices,
5001 can be done on an app. Ulsets can directly see differences in the consumption values of
5002 different programmes for example,they may be prompted tochoose a more economic
5003 programme.

5004 However programme recommendations may also be used to prompt users t@roggFammes
5005 other than the eco programme (for example, by recommending a short programme) or
5006 suggestioradditional add ons.
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BAT*

Stakeholder feedback indicatesetbe options are not yet widelyappliedby manufacturers.
However, it must be noted that its use is often linked to the (internet) connectivity of
appliance.

6.2.3.9.Smart appliances

a) Electronic update oprogrammes and device diagnostics

This option enables remote programme updates and machine diagnostics. When connected to

GKS AYyGiSNYySiG GKS YIOKAYyS Aa tAy]1SR G2 GKS 02YL
issues. Manufacturers regularly offer models with internet connectivity. It offers various

functions to the user, e.gflexible start (start or stop specific programs and functioktth a

central gateway the user can remdyecontrol and manage the appliance (usually this is done

via an application on theza Sridbilé phone). The connectivity of machines atseates the

possibility of providing electronic updates of softwdeecording to a stakeholder, focused on

security)as well as failure diagnosasd guided maintenancactivities.

b) Smart grid ready appliances

Appliances with internet connectivity also offer the possibility of communicating with an
electricity grid andenabling the integration of renewable energy via load shif(agoid peak

tariffs when electricity demand is at its highes§uch “smart’ machines autonomously start
operation according to signals from the grid regarding the availability of electric energy within a
consumerdefined time range (because of cost and/or environmental reasons). Thus, electricity
use can be shifted accordinglfignals from local electricity production systems based on
renewables €.g., photovoltaic systems) camlso be received to adjust the starting time
according to the availability of electricity. There are no direct water or energy savings, but
indirect emissions can be foreseen, as well as possible efficiency gains in the generation process.

According to a stakeholder interviewed for this repodishwashersaccount for a small
proportion of energy used in a household. It is alsoresbmmendedo interrupt a programme
once started asvater used would have to be reheated agairherefore,according tothe
manufacturer,smartgrid applicationsare more relevant to large energy consumers such as
electric vehicle chaing installationswhich have nosuch draw backswith interruption.
However, anothesaid that smart appliances in combination with smart meters and smart tariffs
has a lot of potential to save consumer costs as well as save emissialieiigg consumers to
start appliances during cffeak times.

BAT*

Stakeholder feedback indicatesetbe options are not yet widelyapplied bymanufacturers.
However they represent the best products currently on the market.
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6.2.3.10.Material selection

a) Use of recycled plastic

Boyano et al(2017)noted the development of technical solutiorfer the use of recycled
materials biopolymersor materialsfrom renewableenergy sources that can potentiatgduce

the amount of bitumen damping material, sound proofing felt&lin some modelsremove the

need for metal side panels.

Materials based on biomass are in principle considered to save fossil fuel resources because of
their renewability. However, from a systems perspective it may in some cases result in
environmental tradeoffs, for instance due to the additional demand for land, watrergy,

and chemical$o producebiomass.

For some recycled materials, most notably plastics, it is difficult to find a material that complies
with technical and quality requirement@lastics appear not to be properly sortgutior to
shredding according to stakeholder feedbacktakeholder feedback confirms that from a
technical point of view, the use of recycled materidégpends on whether or not thefulfil
technical requirements (mechanical stability, aging requirements, chemical requirements,
detergents resistance, etc.), especially for functional components as the required quality levels
need to be assurediscussions on the use of recycled materéabs continued irsection6.4.4

of this report.

BAT*

Stakeholdefeedbackindicatesthat less critical components could contain levels of recyc
content. The extent to which they are used depends on the quality level of recyclate
their availability in sufficient quantities and at competitive prices relative to virgin mater

b) Design for durability

Some manufacturers are producing appliances with increased durability through specific design
choices and by the selection of materials (ehigher amouns of metals instead of plastics).
According to stakeholder feedbackroglucts with improved durability generally tend to be
heavier and more expensive for consumers. Environmental impacts embedded in the product
might also be higher than in case of use of cheaper materials, although the lifecycle impacts
would be compensated by the possibility of using the appliance for a longer time. However, the
overall environmental impact of different component materiafgist be further analysed to
support this assertionAccording to a manufacturer’s feedback, appliances are develtped
reach a certaiminimumlifetime in line with consumer expectationéll componentsnustfulfil

these requirements so that the choice of materials and product constructiparedybased on
fulfilling this enduser expectation, while staying aware of cost aspects in a highly competitive
sector.Discussions on design for durability are continue8ewction6.4.1.10f this report.

BAT*
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Stakeholder feedback indicates that manufacturers make design and material sel
choices for durability. Howevethis couldlead to increased costs and weight of appliance

6.2.3.11.Reduction of water consumption

A reduction in water consumption partly leads to a lower energy consumption as less water
needs to be heated for the waslyg cycleData from EPREL indicathsit mostmodels uses-

9.9 litres of water(both full size and slim line machinelt)must be noted however, that 22 of
models currently use :01.9 litres of watelper cycle According to a stakeholder interviewed

for this studyfurther water consumptioroptimisation might prove a challenge. However, some
changes might still be possible with thise of advanced filtration systems, reductions in the
length of channels to spray arms. However, these might not lead to significant water
consumption reduction.

a) Optimisationof the hydraulic system

This option presents the possibility to reduce the amount of water necessary during different
phases of the dishwashing cyckecertain water pressure is heeded during water circulation to
ensure the proper functioning of spray armsd the cleaning of crockery (the water must have
enough pressure to reach obscure angles ad dislodge food pardiffieed to surfaces This
limits the extent to which water consumption can be reduced. Developments tousithe
amount of water used whiles maintaining pressure are:

1 Reduction of the size of the sump,

1 Reduction of the diameter of the pipes,

9 Reduction of the diameter and exact adjustment of the jet nozzles,

1 Alternating spraying of water (if the spray arms are used alternatingly the amount of
water needed to maintain the necessary water pressure can be reduced),

1 Improving the filter system to optimise the removal of the dirt particles leading to the
possibility to longer use the wash water ordeain the dirty water together only partly
with most of the collected dirt,

1 Differentiation of the water levels.é.,reduction of the water flow in certain phases of
the cycle).

According to one stakeholder, the biggest steps to reducing water consumption to bétoes 9
while still using fresh water are optimised filtethe reduction of dead volumes (e.g. optimised
hydraulic system with internal pipes) and the introduction of mechanisms to drain some of the
heavily soiled water and only refill partial amounts of fresh walérese technologies are
already available on the market.

b) Partly draining and rdilling of water

1 This design optiopresentsthe possibilityto drain dirty water of themain wash or
intermediate rinse phase only partiallfherefore only part of theheat supplied for the
wash phase i®st. By refilling the appliance with the same amount astwas lost, the
saved energy will raise the temperature of the freshly supplied waecording to
stakeholder feedback received Bypyano et al(2017) this option is not possible under
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standard testing conditions as there is too much soil in the water to be drained. It might
be applied in programmes for lightly soiled crockery.

c) Avoidance of certain phases of th@rogramme

1 Avoidance or reduction ahe cold prerinse: This design option might lead to water
consumption savings. However, it has no impact on energy consumptiatas for
the prerinse phase is usually not heated.

1 Avoidance or reduction of the intermediate cold ringgase This design ojdn presents
challenges with the releposition of soil. However, it is assumidit dishwashers on
the market do applyn intermediatecold rinse phase

d) Reuse of last rinsing water (fleet reservaoir)

1 An option to improve water consumption would be the use of water reuse tanks to
circulate previously used water after filtratiomhe saved water is usually used for the
pre-rinse of the following dishwashing cycléhe maximum storage duratias 36 hours,
water unused after this time is drained due to fearswi€ro-organismgrowth. Due to
the alreadylow water consumptiorand low temperature operatiorof dishwashers,
wastewatermight be too “dirty” to store in this mannefAccording toBoyano et al.
(2017)this option only leads to a reduction of the water consumption and only a slight
reduction of the electricity consumption of the dishwashers. The energy remaining in
the water of the final rinse phase dissipates and gets lost for the following dishwashing
cycle. A small energy efficiency gain is obtained because the water of the next first rinse
is at room temperature instead of the water temperature coming from the tap which
usually lower than room temperature

NA*

Stakeholder feedbadtecieved after the second stakeholder meeting in July 2025 stated
this technology is used, however it is not widely accepted byctimsumert

6.2.3.12.Further design options

Further optiongo improveon general performance of dishwashers are tabulated belbable
6-5). Some features may also be considered under Best (Not Yet) Available technology.

Table6-5: Furtherimprovementoptions potentially improving the overall performance of
dishwashers

Stakeholder

Design option Description feedback/research
findings

UV radiation after the increase of the temperature of the BNAT (technology not
last rinse to high temperature. Its effectiveness is doubtec easily applicable to HH
Hygieneoptions due to shadows created by crockery on others. DW)

Use of hygienic programs, often with temperatures of 60 Not explored, leads to ¢
70°Cleadingto an increased energy consumption Usual  higher energy
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Noise leel reduction

Optimized
regeneration of
softener

Delay start

Voice controlled
appliances

temperature in the dishwashing cycle do not exceed 45 consumption instead of
60°C. less.

In focus due to open kitchens (combining kitchen and livir
room). Lower noise emissions can be achieved by variou:
means.e.g.,better insulation,optimisation of the hydraulic
system (direction and pressure of the water jet), dampers
for the tub and the pumps, motor placing on insulated

supports,highlyefficient brushless motors, etc. However, ¢ SDO

increased insulation might increase the machine weight a
thus the energy consumption (more energy is needed to
heat up the respective machine partStakehdder

feedback received in 2025 stated that quietest dishwashe
now achieve noise level of 381 and that this is SDO.

Regeneratiorof water softener only run whenecessary
leading tosavingsn water and regeneratiosalt. Thiss
based on measuring the conductivity of water via means
sensorsStakeholder feedback received2025 stated that

the regeneration is optimized on the water hardness settii BAT (Already covered

of the consumer. In the past there had been even
appliances with water hardness sensors but the benefit is
too low compared to customer adjustmeBAT status was
confirmed.

This option allows starting the dishwashing cycle after a
certain amount of time (delay), leaving the machine loade
and ready for start. It does not have an influence on the
water or energy consumption of the dishwashing cycle bu
allows running the mache during offpeak times with
2SN St SOGUNKROAGE O2zaida o)
aGFNI Y2RSQ K26S@OSNI 02y ads
for the timer and respective electronic functians
Stakeholder feedback received in 2025 indicated this is n
SDO.

No direct effects oenergyor water consumption.
However, offers an improved convenience for elderly and
disabled persons.

SourceBoyano et al(2017)updated with stakeholder feedback

6.3. Production, distribution, enaf-life

6.3.1.Product weight and BillsfAViaterials

0 Metals (steel, copper, aluminium, stainlegsel,and their alloys)

192

BAT (howeverfor
convenience reasons)

under 10 6 on sensors)

SDQ(already covered
under connected
applianceslO §

This section provides information on product weights and -Bflislaterials (BOM) of
dishwashers|t also provides further metrics such as primary scrap production during sheet
metal manufacturing, packaging materials, volume of the final packaged product, means of
transport used in the shipment of components, sagsemblies, and finished products. The
chapter concludes with the material flow and collection effort at the -@fdife of dishwashers

as well as an assessment of the technical product life of all which will contribute to the definition
of Base Cases in MEErP Task 5.

The composition of white goods such as dishwasherse@sted as composed of the following
materials and metals bgoyano et al(2017)
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as rubber, wood, textile, fibres, etc

(@]

= O

Inert materials, such as glass and concrete
Low value printedvire boards (RVB) and electronicsontaining critical ravwnaterials
Using data provided bstakeholders Billsof-Materials were defined for twcategories

of dishwashergW& t A Yt Ay S)IBoyayoret a0k f a A1 S Q
1 As part of this review, stakeholdensere asked to validate the BoM presented for these
categoriesAn overview ipresented inTable6-6.
1 Followingthe second stakeholder meeting in July 20#®dback was received that the
BoM is dependent on the type of dishwasher. Freestanding dishwashers often require a
counterweight, and are therefore much heavier than binldishwashers.

Table6-6: Aggregated BoM considered for the current household dishwasher base cases

Component / material

ABS and PC

Brass

Chromium nickel steel

Ethylene Propylene Diene Monomer (EDPM)
Galvanized steel
Otherenvironmentallydefined plastid9
Unalloyed/lowalloyed steel

Plastic (reinforced glass fibre and flame retardant)
Elastomer

Bitumen

Chrome steel

Various duroplastics

Various electrical components (stator, rotor, motor, etc)

Textile fabrics
Other, mix

Sum

SourceOwn table

48BoM values for slimline dishwashegalculated on the basis of B2.5%decreaseon fullsize machine

values.

“GhiKSNI SYGBANRYYSY Gl tte

Fullsize
(kg)
0.461
0.058
6.924
0.372
11.013
8.429
5.086
0.115
0.044
4.500
0.596
0.492
0.716
0.394
1.051
40.251

RSFAYSR LI

Slimline®
(kg)
0.403
0.051
6.059
0.326
9.636
7.375
4.450
0.101
0.039
3.938
0.522
0.431
0.627
0.345
0.920
35.220

atAoa¢

0 Diverse plastics and organic materials, including their additives, fillers, stabilizers, as well

NE Y2RSft

confidential information. The share of each plastic (based on input weight) modelled was as follows:
polypropylene (87 % of input weight), nylon (7 % of inpatght) and PVC (6 % of input weight).
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6.3.2.Assessment of the primary scrap production during sheet metal

manufacturing

Per the guidance of the EcoReport tool, the primacyap production during sheet metal
manufacturing is calculated as a percentage of the total sheet metal manufacturing wetlue.
preparaion of the 2017 studyBoyano et al(2017)used a factoof 5% as input for theheet
metal during the manufacturing of dishwasher modelis study will use théactor to
determine the amount of sheet metal scraged in the production of household dishwashers

Table6-7: Average iput data for sheet metal scrap of dishwasher manufacturing

Sheet metal manufacturing

Sheet metal scrap (5% of the sheet metal

manufacturing)
Sourcepwn table

6.3.3.Packaging materials

23619kg

1.180kg

20.666g

1.033kg

According tdBoyano et al(2017) different product packaging regimes are possilblee industry
typically uses a mixture of cardboard and expanded polystyrene (HRS)ise of polyethylene

(PE) foams instead of EPS could be considerednaayitoewithin recyclability frameworksif
practical, the use of all corrugated carton board for packaging needs could also be considered.
The corrugated carton board used for the caps could be changed to use newer flute designs
which provide the same strength but use less material and are therefore liBosano et al.,

2017) Production input data for the packagingdithwashersvasrequested of manufacturers

in stakeholder consultationdHowever, new information isot received, the data usemh the

2017 prestudy increased by 5% based on increased weightand potentially increased
dimensionof products on the markéwill also be used in this study. Timput data is presented

in Table6-8.

Table6-8: Averageproductioninput data for packagingof dishwashemodels

Cardboard
EPS
Paper
PEfoil
Wood

Sum

SourceOwn table

0.6636

0.7602

0.00315

0.18165

1.06155

2.670
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0.6804

0.00525

0.1386

0.4935
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It is worth noting that the recently adopted regulation (EU) 2025/40 on packaging and packaging
waste introduces comprehensive requirements focused on recycled content and design for
recyclability that impacts the packaging of household dishwashers.

Recycled content requirements

AccordingArticle 7 of the Packaging and Packaging WastguRation(PPWREU) 2025/4Q)by
January 1, 2030r 3 years from the date of entry into force of the implementing @dtichever

is latest) any plastic part of packaging placed on the market shall contain the following minimum
percentage of recycled content recovered from postisumer plastic waste, per packaging type
and format as referred to in Table 1 of Anréxcalculated as an average per manufacturing
plant and year.

1 30%for contactsensitive packaging made from polyethylene terephthalate (PET) as the
major component, except singlgse plastic beverage bottle$ % for contactsensitive
packaging made from plastic materials other than PET, except sisglglastic
beverage bottles30 % for singleuse plastic beverage bottle35 % for plastic packaging
other than thosealready referred toBy January 1, 2040, the minimum recycled content
requirement will increase t80%for contactsensitive packaging made from PET as the
major component, except singlgse plastic beverage bottle®5 % for contactsensitive
packaging made from plastic materials other than PET, except sisglglastic
beverage bottlest5 % for singleuse plastic beverage bottle85 % for plastic packaging
other than thosealready referred to.

Article 8 of the PPWR states thditetEuropean Commission will establish a methodology for
calculating and verifying recycled content by December 31, 2026.
Design for recyclability
All packaging placed on the EU market must be recyclable. To support this, the Commission will
define:

9 Design for recycling criteria.

T wSOeOoflroAfAGe LISNF2NXIyOS 3INFrRS&asx ol asSRr
These criteria will consider:

1 The separability of materials into distinct recycling streams

The existence of established collection and sorting systems

The availability, effectiveness, and sustainability of recycling technologies

The presence of substances of concern that hinder reuse and recycling

Regulatory restrictions on substances of concern beyond chemical safety
considerations.

Recyclability performance grades

Packaging recyclability will be classified into grades A, B, or C.

1 From 2030, recyclability performance will be assessed based on design for recycling.
9 Packaging below grade C will be deemed technicallyraoyclable, and its placement
on the market will be restricted.
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1 From 2035, a new criterion will be added: the actual quantity of material effectively
recycled, based on methodologies adopted under Article 6(5).

1 From 2038, only packaging with a minimum recyclability grade of B may be placed on
the market.

6.3.4.Volume and weight of the packaged product

Boyano et al(2017)used the following input data for the volume of packaged dishwashéies.
same assumptions increased by a factor &6 are used for this study until new data is received
from manufacturers.An increased weight of productgkely leads to marginally increased
physical dimensions and hence likewise an increaségmne of productsThe weight of the final
packaged product is derived from the combination of the Bfiddsed on data supplied by
manufacturersiand the weight of packaging materials.

Table6-9: Input data for volume and weight of packaged dishwashers

Full size DW (13 ps) Slimline DW (10 ps)

Volume of the final packaged

product () 0.420 0.318
Weight of the final packaged 12901 36.222
product (kg)

SourceOwn table

6.3.5.Actual means of transport employed in shipment of components,
subZassembliesand finishedproducts

As no data was provided by stakeholdeiistribution of the productwill be modelled with the
product weight including the packaging with transport modes and distances according to PEF
default values (European Commission, 20I¥)e EcoReport tool uses an average mix of
transport modes by type of product.

6.3.6.Materials flow and collection effort at e@pfZife (secondary
waste), to landfill/ incineration/ recyclingedise (industry
perspective)

This section provides information dine endof-life material flowsof household dishwashees
waste (and fill, pyrolyticincineration), energy recoveryign-hazardous incineration optimised
for energy recovery), recycling and / oruse.

At the end of lifemost products, if in good conditigghouldbe refurbished and reused. Other
no longer functionalshouldbe recycled or scrapped for parts.

Should dishwashers be recycledwould be based othe followingpathways:

1 Metals are recycled
9 Paper, cardboard, and plastics are incinerated (thermal recycling with possible benefits
of energy recovery) or mechanically recycled. Plastics may also be directly reused
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9 Other types of waste (concrete, bitumen) go to landfill. Hazardous waste consists only
of electronic components, which are considered easy to disassemble and are in limited
guantity (around 1% of the total weight).

The plastic share of dishwashers is mostly less than 10% related to its overall (geight
Sections 6.31-6.3.4). Regarding theecovery ofplastic fractiors, the following enebf-life
management optionsare estimated for all categoriesand will be confirmedbased on
adlk 1SK2f RSNEQ FSSRolOlY

1 Thermal recycling: 70 %

1 Material (or mechanical) recycling: 29 %

1 Reuse, closed loop recycling: 1 %

Printed wiring boards (PWBhdprinted circuit boards (PCB®)e used in dislvashing machies
of all categories. According to stakeholder information, these parts are easy to dismantle and
are completely recycled by certified scrap dealers.

While dishwashers contain valuable fractiathat can be recovered with currently available
technology,it is unclearwhat fractionend-up in landfills. According to gress release by the
German Environmental Agency, Umwelt Bundesamdst userdack sufficient information on
the possibilities andesponsibility to disposef electrical wastdUBA, 2021)However, given
the size of dishwashers, it is inconceivable that theyiao®nspicuoushput into household
collection binsand landfilled withoutsorting to extract an economic value

6.3.7.Technical product life (tingoZailure of critical parts)

Several studiebave been identified in this task whigstimate the average technical product
lifetime of dishwashers.

On average, the product replacement of large household appliances due to a defect slightly
decreased from 57.6% in 2004 to 55.6% in 201#selevates the discussion to focus not only

on thereplacenentof appliancesiue to the failure of critical parts but also on durabilitygive

the best opportunityfor longer productives.

Il OO2NRAY3 G2 | ad2NBSe O2yRdzOGSR o6& Vdab / K2A&A
household dishwashers is 11 years and 9 months. It is not clear from the study whether the
surveyed consumers reported the time until a limiting event (i.e., the point at which a repair is

needed) or a critical failure (i.e. the point at which repair is no longer posg®l&d Choisir,

2024)

Table6-10: Average useful life expectancy of household dishwashers

NEFF 14 years and 6 months

MIELE 14 years and 1 month

501t is not clear from the study how average useful life expectancy is defined in this context.
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SIEMENS 13 years and 6 months
BOSCH 12 years and 7 months
HOTPOINT 11 years and 11 months
IKEA 11 years and 7 months
ELECTROLUX 11 years and 3 months
AEG 10 years and 5 months
BEKO 10 years and 4 months
CANDY 10 years
WHIRLPOOL 9 years and 9 months
BRANDT 9 years and 6 months
INDESIT 9 years and 5 months
THOMSON 8 years and 3 months

5285  Source: Que Choisir (2024).

5286  Another consumer study conducted online between April and May 2024 by DCO PROtest in
5287 among 45,427 subscribers of consumer organisations in 10 countries found that the average
5288 durability of household dishwashers was 11 years and six m@@tavalho, 2024)

5289 A study by the European Environment Agency based on questionnaires completed by members
5290 of consumer organisations in Belgium, Italy, Portugal and Spain found that between 2019 and
5291 2023, the lifespan of dishwashers has increased 1.9% to 12 years and 1 (Rontipean

5292 Environment Agency, 202&ynard et al., 2024)

5293 The average lifetime reported by these three studimsges from 11 years 6 months to 12 years
5294 1 month (a difference o7 monthg. On the basis of the above studies, averagetechnical
5295 product lifetime of 11 years 9 monthwill be assumed.

5206 6.4. Design approaches for the circular economy and resource
5297 efficiency

5298 Beyond these aspects foreseen under the current methodology for emrefgied products, the

5299  study team will also consider further specific aspects within the context of circular economy with
5300 relevance to the new regulatory scheme under ESPR, especially Article 5 on ecodesign
5301 requirements and on Article 8ff. on a Digital Product Passport, which are the following:

5302 1 Special focus on existing design approaches for circular economy (durability, reliability,
5303 reparability, maintenance, refurbishment) and resource efficiency, as well as current
5304 materials, components or technologies potentially impeding a circular approach, such
5305 as integrated components like electronics
5306 1 Existing application of recycled materials
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1 Remanufacturing and recycling technologies
91 Application of novel production technologies like -Biinting, relevant in terms of
environmental impacts or availability of spare parts for dishwashers
T 9EAAGAY3 FLIINRIFOKSE 2F (KS RAaAKgl amISNDRa asSo
These aspects are the subject of ongoing research and will be included in the final version of this
report. Key opermguestionsand nitial findings are detailed below.

6.4.1.Existingdesign approaches for circular economy

6.4.1.1.Durability& Reliability

Horizontal standard EN 4555fh General methods for thassessmenof the durability of
energyrelated productdifferentiates between:

91 Durabilitys2i.e. time between first use and eraf-life; and,
1 Reliabilitg3A @S d GAYS 06S0i6SSy FTANRG dacQrrenc¢ R FANERG
which results in a primary or secondary function no longer being delivered.

Limiting
Event

Figure6-10: Comparing durability and reliability of an appliance
Source: authors own, adapted from CENELEC

Durability therefore also includes maintenance and repairability aspeétscording to
stakeholder feedback, durabilitis not a parameteryrather, it is a resultof the following
equation:

51 Currently the JRC is developing a methodology for the preparation of a DPP. When available and if still
possible, this method will be used within this study for the analysis and proposal of DPP requirements and
design.

521t should be noted that the ESPR regulation defines duralslightly differentlyas the ability of a
product to maintain over time its function and performance under specified conditions of use,
maintenanceand repairEuropean Union (2024)

%3 The ESPR regulatidefines reliability in broader term®robability that a product 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 perform&liropean Union (2024)
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Durability =Reliability + Repairability + Availabilitpf spare parts {Maintenance + X
Where X =useras an unknown variable.

It was commented by several stakeholders that reliability is the most critical factor in product
lifetime, as opposed to durability and/or repairability. Devices which need repair result in
consumer decisions, which are informed by cost and the waiting time for repair. Any
requirement to repair may prompt a decision to replace. In addition, it e@amentedthat
guarantees do not lead to product improvement. One manufacturer stated that only lifetime
tests can really reveal weak points in the devices and indicate potential for optimisation

According to the 2017 Preparatory Studwliability can be negativelyinfluenced bythe
unsatisfactory mechanical robustness of certain components and/or the whole appliance, which
lead to early failure rates, as well as wrong user behaviour leading to defects of the appliance.

In a study byTecchio et al(2019)a database of over 11,000 repair services performed by the
Austrian Repair and Service Centre (RUSZ) on dishwashemashthg machmes between
20092015, and identified the following frequent failure mode categories for dishwashers
pumps; electronics; inlet valves; foreign objects, and doors. The lowest repair rates were
observed for pumps and electroni€Becchio et al., 2019)

Breaks in circulation pumps were repaired in only 46% of cases, mainly due to the costs of spare
parts. In particular, newer circulation pumps incorporate electronic parts such as printed circuit
boards and control electronics which control the washing programme. The result is these parts
cost more and are more difficult to repair, as a replacement of the electronic board often
requires a replacement of the whole circulation pump. In comparisefectivedrain pumps

were repaired in more than 72% of cases. Failure in electronics also result in low repair rates
(repaired in only 51% of cases). Again, the main reason for this was cost, but also technical
infeasibility (19.3% of case@)jecchio et al., 2019)

As observed b{Tecchio et al., 2019)he presence of electronic boards in household appliances
is also growing due to the increase of smart appliances available on the miikgever, during

the second stakeholder meeting, it was pointed out that this study predates the introduction of
the spare part list ilAnnex Il of EU 2019/2022 (see section 6.4,liB)which printed circuit
boards are listed as a separate spare part.

During manufacturer feedback, it was commented that future durability/reliability requirements
must focus on appliance qualitRequirements around maintenance information, warranty or
confirmation of internalqualificationprocess (as are required the French Durability Index),
dilute the overall score

6.4.1.2.Maintenance

Maintenance plays a key role in preventing premature failure of dishwashers. Information on
necessary maintenance is provided by manufacturers and is traditionally included in instructions
and user manuals. Nowadays, instructions for specific maintenance activities are often
additionally provided in short videos published by manufacturers. Maintenance is largely
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5364 determined by user behaviour, however, feedback from stakeholders received during the

5365 preparation of this study indicated that some technical solutions exist to positively influence

5366 consumer behaviour, for example, the provision of programmes focused on machine care, or
5367 mobile applications in connection with smart appliances can be used to send notifications to
5368 users on maintenance routines.

5369 It was raised in stakeholder feedback that the lowering of washing temperatures has raised the
5370 importance of maintenance operations to ensure durability and/ or reliability over time. In
5371 general, fat builelp in machines can occur when only leemperature programmes are used.
5372 As noted in the 2017 Preparatory Study, it has been observed that the extensive use of low
5373 temperature programmes as well as insufficient or no use of detergent can cause early device
5374 failure. However, according to manufacturer feedback, although a Jmpilabf fat can be

5375 observed in appliances which are only run at low temperatures, by simply running one high
5376 temperature programme, it is possible to clean the appliance.

5377 Water softening systems in dishwashers

5378 9 Dishwashers equipped with water softening systems to mitigate the -oldbf

5379 limescale make use of an ion exchange resin to remove calcium and magnesium ions
5380 from water with consumers occasionally replacing salt in their devithere is a

5381 regeneration phase in which the ion exchanger is regenerated. The ion exchanger
5382 softens the water by exchanging ions that cause water hardness with chloride ions. It
5383 has a limited capacity and has to be regularly regenerated, which is done automatically
5384 by the dishwasher. This does not take place in each dishwashing cycle and usually takes
5385 about 3 to 4 minuteg¢Boyano et al., 2017)

5386 6.4.1.3.Repairability

5387 In terms of repairability, the importance of spare parts is obvi@ssis information regarding
5388 repair. Annex Il of EU 2019/2022 sets out a range of resource efficiency requirements to be met
5389 by 1 March 2021. These includequirements thatmanufacturers, importers or authorised
5390 representatives shathake available to professional repairers at least the following spare parts
5391 for a minimum period of seven years after placing the last unit of the model on the market

5392 1 Motor,

5393 1 drculation and drain pump;

5394 1 Heaters and heating elements, including heat pumps (separately or bundled);
5395 9 Aping and related equipment including all hoses, valves, filters and aquastops;
5396 9 Sructural and interior parts related to door assemblies (separately or bundled);
5397 1 Printed circuit boards;

5398 9 Hectronic displays;

5399 1 Pressure switches;

5400 1 Thermostats and sensors;

5401 1 Software and firmware including reset software.

5402 1 In addition, it is required idnnex Il of EU 2019/202Bat the following spare parts will
5403 be made available tprofessional repairers and end users at least for a minimum period
5404 of 10 yearsafter placing the last model on the market:

5405 9 Door hinge and seals;
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= =4 =4 =4

Cther seals
Sray arms;
Drain filters;
Interior racks and plasgt peripherals such dsaskets ad lids.

It is also required that manufacturers, importess authorised representatives of household
dishwashers shall ensure that the spare parts mentiogad be replaced with the use of
commonly available tools and without permanent damage to the appliance.

APPLIA stated that they believe the list is adequate and that the difference between professional
repairer and eneuser should be maintained. They also state, however, that the definition of
GLALAY3I YR NBfFGSR SldALISYyil¢ Aa dzyOf SI NI

One stakeholder commented that the components given in the French Repair Score are
appropriate.

According to dateon all household appliancellected by APPLIA from Df its members,
33,250,000spare parts were shipped in 203én average, 2,000,000 per member). This is a
slight decrease from 2018, when 36,750,000 spare parts were ghippeever, the percentage

of repair requests resulting in a repair increased from 2018 to 2023 from 91% to 9&%).
averageB2% of spare part®r household appliancesre shipped to professional repairersica

18% toconsumers directlyDishwasherarethe household apptincewith the most spare parts
shipped forrepair, with a total 3,250,000 spare parts shipped in 20@8. 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 Stk 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 uhtsmber of SKU handled or stored

by the 12 members has increased by 45% compared to 2018 and almost doubled compared to
2016. Whereas the total number of SKU handled or stored has decreased by 32% compared to

2018.

A study byTecchio et al(2019)examined a database of over 11,000 repair services performed
by the Austrian Repair and Service Centre (RUSZ) on dishwashergaghithg machies
between 20092015, and identified the following frequent failure mode categories for
dishwashers:

1

=

Electronics: incudes control electronics, relays, sensors, program selectors, control
panels, displays

Doors: includes door brakes, handles, hinges, locks, and seals

Pumps: includes circulation pumps and drain pumps

Foreign objects: includes foreign objects detected in pumps (drain pumps mainly) and
drain systems

Drain system: includes drain hose, outlet hoses, drain systems, inlet hoses

Inlet valves: includes mechanical or electronic aquastop and other inlet valves, water
distributor.

Switches: includes float switches, micro switchespfirswitches, keypad

Engine: includes engine, engine condenser
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Heater and thermostats

Pressure control: includes pressure chamber and pressure control

Detergent system: includes water tank, salt container and detergent dispenser

Spray arm: includes spray arms and spray arm feed pipes

Cables and plugs: includes cables, wiring and plugs

Other: includes other unusual failure modes, involving baskets, bearings, filters,
program failures, tub leaky, ventilators, wheels etc.

=A =4 =4 -4 4 A

Que Chasir reported the following most common problems: Circulation or drainage pump
(27%), control buttons (13%)oor and locking system (11%), water leaks (1%), and
compartments (9%)Que Choisir, 2024)

Considering the list of frequent failure categofies i KSNB Aa | OFaS ®2NJ | RRAYy

to the list of spare parts required by the Regulatibtmterms of stakeholder feedbackyater
softener and salt contain€and zeolithcomponents werelso raised as additional spare part
{1 1SK2ft RSNE ¢SNB Fa{SR (2 3IAPS FSSRol O1 a
FYRK2NJ Wgl SN a2FiSySNkxalftid O2yidlAySNRI | yR
provided under Annex Il of Regulation (EU) 2019/2017, and if these can be provided to end users,

or if any relevant safety concerns or other reasons exist which would justify restriciton to
professional repairers.

A stakeholder stated these components should indeed be included in the list of spare parts
(without detailing if only for professional repairers or also to end users). Another stakeholder
reported that zeolith components are additional heating elements and were therefore
considered to be already included in the list of spare parts accessible to professional repairers
(however, they suggest to exclude heat pumps from this category). Further feedback was that
RFGF 2y FFAEdzZNE NI 0Sa 2F aRSGSNBRSyd aeaidsSvas
not available but are anticipated to be relatively low.

As general feedback on repairabilistakeholder recommends thainly those spare parts that

are critical for ensuring the repairability of the product are included in the spare part lists.
Another commented that generally only spare parts which are prone to failure and used in most
appliances should be included further recommendation is, that spare parts should be
described as general as possible and not too technologically descriptive. However, stakeholders
ask that cleadefinitions for each spare part are established so that manufacturers understand
their obligations regarding part availability. One stakeholder proposes that it should be a repair
requirement that components can be replaced separately (for instance pump and circuit board).

In addition to the availability of spare partspst of spare parts and repairise(, labour costs)
and the availability of repair professionals (where more than bespairs are needed or
consumers prefer a professionadrformsthe repair)is also an important factor for repairability.
Data from the Austrian Repair and Service Centre (RiEZ)nstrated that repair was not bain
carried out in 76% of cases because it was considered too expensive lmprisumer The
remaining devices could not be repaired because it was either techncdlpossible (17.5% of
cases) or it wanot economically viabléor the technician §.5% caseg)lecchio et al., 2019)

APPLIA data on repaiiom 17ofitsYS YO SNARA Ay GKS OF GS32NER Wil NBS

cost of repairgs as follows: cost of spare parts (25%), labour cost (63%), and transport (12%).
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Stakeholderfeedback raised th trade-offs which can occur when focusing on improved
repairability. For example, one measure of repairability is the number of steps required to
replace a part. However, technological improvements to dishwashers such as sensors and
adsorbentminerals canincrease the complexity of machines, thus increasing the number of
steps required in the repair. It should be noted that complexity does not equal unrepairable,
but, in scoring indexes, such as the French Repairability Score, more complex (and it is argued,
more energy efficient machines) score worse for repairability.

Another tradeoff concerns interoperability. Stakeholders emplsaghat freedom of design is
crucial for manufacturers to innovate and differentiate their products. Mandating
interoperability or interchangeable parts would stifle this innovation by restricting
manufacturers' ability to optimize their designs for performance, efficiency, and unique features
and could therefore ultimately hinder technological advancement and limit consumer choice.

Concerning the replacement of defective components by equivalent ones of other brands,
stakeholders indicated that this makes it difficult if not impossible to guarantee the same

performance metrics. Furthermore, they state that such practice represents safety concerns and
releases manufactures from liability should such refurbished products fail or cause harm to
users.

6.4.1.4.Refurbishment

Various online platforms offer refurbishedlectronic appliancesincluding dishwasher¥
Products purchased from refurbishment platforroien offer the advantage of providing
consumers with a guaranteeStakeholders indicated no direct linkages with such online
platforms.

While some manufacturers have developedpilot programmes forrefurbished washing
machies®, such projectdor dishwasherscould not be identified However,on the level of
single components,one manufacturer has attemptetb offer refurbished electronic parts
includingfor dishwashersif an appliance is broken, customers can chofmeit to be repaired
with a refurbishedelectronic moduleinstead of a new onat a reduced pricéMiele, 2024)
According taMiele (2024)consumergake upis positiveand they expecthis circular trend to
continue.

With regard to design, the criteria that are considered to positively influence refurbishment are
similar to repairability €.g., easy access and easy disassembly as well as the provision of
information and spare parts; see previous chagiarrepairability.

In the case of very old appliances, refurbishment and remanufacturing can be hindered, because
of the presence of chemicals that were allowed at the time of the first sale buhave
restricted

54E.g. Appliances Diredit(ps://www.appliancesdirect.co.uk/ct/dishwashers/refurbished
SSFor example, Miele has apparently been testing the sale of refurbished appliances as part of a pilot
project in the Netherlands since 208diele (2023). Machines are tested, repaired, and cleaned and then

2FTFSNBR 6AGK | GNBTANDAZKSRE 108t | OO0O2NRAY3I (2

refurbishment can actually be repaired.
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6.4.1.5.Materials, componentsor technologies potentially impeding a
circular approach

In order to achieve higher resourcecyclingrates,and improve the quality of recyclates, it is
assumed that greatedisassemblyand separation of components and materiegdsa beneficial
pre-step in the recycling process. Howevetakeholder feedbackis that Large Domestic
Appliances continue to be recycled by shredding

In terms of specific materials and components which may impede recycling, it was stated by a
recycling stakeholder th&rinted Circuit Boards (PCBs) in capacitators are no longer 4 threa
recycling operations, therefore it is no longer necessary to remove them.

6.4.1.6.Durability ofcrockery

The issue of crockery durability was also considémeetlation to aspects of the Sinner Circle.
According to manufacturers, temperature has no effectstainless steel and ceramics, tman

effect plastics(loss ofcolour as a result of high temperatures @brasion from insoluble
detergent components)The mechanical action (i.e. water pressure of the spdmg@s differ
between machines, but it is not considered to cause varying degrees of abrasion, and
stakeholders stated that no change in the durability of their test load has been detected which
can be attributed to water pressurdt was also stated that tien good quality crockery and
glasses are used in combination with good quality detergent, there are no durability issues to
consider.

Manufacturers stated that they do already take measures to support crockery care (for example,

special programmes fatifferent types of dishware including glasses and pots and)pdhe

baskets oflishwashersre also designed to offersecurepositioning of loaded itemdiowever,

the opinion was also expressed that crockery durability issues are not within the scope of
ecodesign measures targeting dishwashers. APPLIA also stated that it is the responsibility of
crockery manufacturers to provide appropriate recommendations on whether their products

are suitable to be washed in a dishwashEne requirements for dishwasher safe crockery are

defined in standar&N12856 a SOKI yA Ol f RA&AKglI aKAy3a NBaraaial yos

One aspect which may contribute to damage of dishware is overloading dishwashers or not
loading correctlyThis is mostly determined by consumer behaviour, although basket design can
also be considered an issue (for example, a lack of flexibility in loading). Lack of flexibility may in
turn be driven by design decisions which prioritise achieving a high number of place settings in
the declaration.

6.4.2.Presence of Critical Raw Materials

This relates to the presence of critical raw materials (CRM) in the components ufsel in
production of dishwasherdVithin this context, the following raw materials were covered by the
desk research angiere the subject of ongoing discussions with stakeholders in 2024.
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APPLIA states that relevant requirements on CRMs will be set in the Critical Raw Materials Act.
However, other stakeholders indicate that this is only the case with regard to permanent
magnets but not to CRM contained in e.g. control boards.

6.4.2.1.Permanent magnets (neodymiubased)

According to stakeholder feedback received during the preparation of this study, permanent
magnets containing neodymium (NdFeB) arereasingly being usesh the market(brushless
construc). Loadsensorsare being used to adjust detergent usage in dishwashgith regard

to quantities usedmanufacturershave as of yet not provided definitive amounts that could be
used in a quantitative analysis.

Regarding the advantages of permanent magnets (containing neodymium), stakeholders
mentioned their effectiveness, reliabilittand affordabilityas the key drivers fotheir use.
Alternatives for motors are considered to be inferior in terms of efficiency, performance, and
energy consumption. The magnetic energy of NdFeB magnets is for example 10 time that of a
ferrite magnet. Disadvantages of neodymidoased permanent magnets are corrosion
problems leading to their need to be plated or painted (usually with nickel, zinc, aluminium, etc
based on the specific applicatiof§tanford Magnets, 2024)

The Critical Raw Materials Act (s&ection 3.4.1.7) contains (information) requirements
concerning permanent magnets that manufacturers must fulfil. A stakeholder indicates that the
added value of labelling is questionable as it is uncertain if this is a suitable way to provide useful
information to recyclersThey recommend engaging in further discussions with recyclers to
assess the practical implications of such labelling. They engehthsit it is crucial to ensure that
productspecific regulations do not contradict compondavel regulations, such as those
related to motor efficiency.

6.4.2.2.0ther critical raw materials

Stakeholders indicated the use of copper in wiring and the presence of printed circuit boards in
electronics and controls. Printed circuit boards contain on average 26% metal (mainly copper,
lead, aluminium, iron, tin, cadmium and nick@jzzo et al., 2014)

6.4.3.PotentialSubstancesf Concern

Stakeholders have made the consultants aware of the following Sd@sisehold dishwasher
products:

1

Metallic lead: may be used in different alloys (copper to produce bronze) and could be
used in bearings (Metallic lead is exempted through RoHS
Dodecamethylcyclohexasiloxane (D6 silicone polymer) may be present in silicon
polymers used for cables, detergent dispensers, gaskets as well as rubber seals.
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9 Terphenyl: used in electrical capillary thermostats. It is reported to be used in domestic
appliances and electrical machinery (ECHA 2023) butubdkear if it is present in
dishwashers

1 Mercury: used in electronic components.

Stakeholders were also asked about the use of silver to promote the release of silver ions to
make use of its antibacterial activity. According to feedback received, the detergents take care
of bacteria, but somenanufacturersarereportedlystill using silver.

One stakeholder stated that SoCs are used within legally allowed ranges if they cannot be
replaced by alternativesAPPLiftatedthat the REACH Regulation should be used to limit the
use of substances of concerns and to not include minimum requirements in the ecodesign.

6.4.4.Existing application of recycled materials

Plasticsaand metalsmake up the largest share of materials used in the production of household
dishwashersWirth regards tometals it can be assumed that steel contains a certain recycled
contentdue to the use o$teel scrap in both blast furnace and electric arc furnace routes of steel
production However, astakeholder indicatd that ferrous metals are often sorted into magnetic

and nonrmagnetic types, without a good sorting between further gypes. Ferritic stainless

steel grades are e.g. magnetic and therefore not easily separable from carbon steel used in other
parts of adishwasher As material flows in the right composition and without contamination or
pollution are needed, very good sorting practices but alscamweption to not mix different

types of ferrous metals are considered relevant for the use of recycled materials.

According to stakeholder feedback, the use of recycled materials is theoreticalan issudf

they can fulfil the functional requirementgiowever a recycling stakeholder stated that the
requirements placed by manufacturers on recycled plastics are too high (i.e the same
requirements as virgin plastics).

Testing carried out by the Fraunhofer Institute for Structural Durability and System Reliability
LBF working with Bosch and BSH hastalsted dishwasher case bottoms (whicttludesthe
dishwasher door hinges) made fropfastics recycled from automotive starter batteries. This
recyclate was also optimised with additives to improve strength and visual propektieeugh

the recyclate was 15% weaker thavirgin plastic, it had similar stiffness properties to virgin
plastic, and through stress testing, it wé@smonstrated that dishwasher case bottoms made of
recycled plastic can withstand the stress of being opened 100,000 times. If it is assumed that a
door is opened 15 times a day, this is the equivalent to an 18 year life@at®=d on a
production figure of three million dishwashers per year, using recyclate to produce dishwasher
case bottomsweighing 2kgcould save 2500 tons of crude oil annugliyraunhofer, 2022)
Following the second stakeholder meeting in July 2025, stakeholders stated that thigsstotly
capable to assess the general suitability of PP recyclates in household dishwashers, because only
one requirement (cyclic load on the dome) has been investigadad other requirementsor

warm stability have notbeen fulfilled The veracity of the environmental savings was also
questioned, as the case bottoms are 30% talcum, meaning the exact weight of recyodd

was 14kg of recycled plastic and the corresponding saving of oil is too high.
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Feedback from manufacturers received after SHME stressed theotential negative impact

of recycled plastic on durabilityt was stated that most plastics used in electronic appliances
need processing and lorgrm stabilisers.As recycled plastics are aged, the stabilisers need to
be refilled/replaced with modern additive$his increases the cost of using recycled feedstock.

Feedback from manufacturers received after SHM2 also stressed the limited supply of recycled
plastics. As an example, if a minimum recycled content quota of 25% was applied to plastic parts
in household dishwashers, 20,600 tonnes of recycled plastics would be reuitedas
stressed byhat such quantities are not currently feastih the Electro & Electronic sectasse

of low-quality feedstocks such as packaging plastics (LVP) lbewez stabiliser levels and
stabilisers of a different chemical nature than higimality feedstocks from WEBEwas stated

that a significant amount of virgin polymer is needed (up to 50%) to support the mechanical
performance of the compound.

Feedbackirom a manufacturer indicated that the presence of certain chemidalsecycled
plasticcan be a problem (mixed shred of plastifte example leads to insecurity over the
presence of restricted substances). The same stakeholder indicated that often the use of
recycled materials is a compromise between recyclability and perform&me manufacturer
commented that only approximately 1% of used plastics are recycled due to longevity concerns.

APPLIA also states thfihding continuous supplies of pesbnsumer recycled content which
complies with regulations (i.e. RoHS and food contact requirements) is challe@ag.
stakeholder specified thahey require homopolymers for manufacturing, howevpackaging
(the most readily available source of recycled plastisgs copolymers, whicire unstable and
do not fulfil the lifetime stability requirements of household dishwashers. APédlstatethat
although recycled resin is generally less expensive than virgin tlesisiditives and stabilisers
which need to be integrated into recycled plastic compounds to match the performance
requirementsof virgin plastics drives up the total cost of recycled plastnd adds quality and
conformity control costs Specificallyregarding dishwashers, the heating, water use and
detergent solutions require highuality materials, making it challenging to use recycled
materials.

According to APPLIi#A the availability of higkguality plasticsvere to improve, the adoption of

this material in household dishwasher production would dilselyincrease. However, they also
statemanufacturers must carry out checks on recycled plastics, but this is not the case for virgin
plastics. Accordingly, APPLIA state that the economic impact of minimum ecodesign
requirementson use of recycled contentust be consideredlhey also state that poshdustrial
recycled content should beecognised as a potential source of recycled content in addition to
postconsumer plasticsAnother stakeholder commented that industrial waste (PIR) is not
available in the required quantities and is mostly fed back into the production process.

A stakeholder commented thamechanical, solveAbased and chemical recycling can be
differentiated. Solventbased recycling is not y&tchnologicallymature, andchemicakecycling
requires a high about of energy. Therefore, the owigble recycling process for sourcing

S6Based on annual production volume of 9,784,507 units (see Table Aumber of units produced in
EU27 in 2023) with an assumed 8.4 kg plastics per machine (see Thiél ®f Materials for fullsize
K2dzZaSK2f R RAAKgIAKSNE aaZGtRINIOEWOANRYYSyGlftte RSTAYS
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recycled plastics is mechanical recycling, but this requires gocedagotimg of plastics, which is
expensive and does not take place in Western Europe.

Onestakeholder comments tha¥ 6 A OA N dzf | NJ LJX I a (i asthéas@solrdéSarel f & 2
used for circular components in fuels and paraffin and would then be missing there. Apart from
that, there will be no circularity on the basis of biocircular plastics, as the available quantities
are far too small.

Finally, APPLIA also state that market surveillanceerycled contentequirements would be
very challenging as primary, and secondary materials are often physically or chemically
indistinguishable Although horizontal standard EN 485 provides definitions for recycled
content, it does not provide a clear methodology for each product.

Concerning the packaging of household dishwashers, requirements are set in Regulation (EU)
2025/40 on Packaging and Packaging Waste. According to Article 7 of the Regulation, plastic
parts of the packaging need to contain at least 35% recycled content recovered from post
consumer plastic waste by 1 January 208ad at least 65% recycled content by 1 January 2040.
The percentage is calculated as an average per manufacturing plant an(Rgeadation (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@4he Commission

will establish a methodology for calculating and verifying the percentage of recycled content by
December 31, 2026.

6.4.5.Remanufacturing and recycling technologies

With regard to remanufacturing, a design fetandardisationand compatibility (which
encompasses the creation appliarceswith parts or components that fit othein the same
productgroupsand or acrosscan make the processes easier and more effective (Bressanelli et
al. 2017). Such a design would make it easier to use spare parts or recovered parts for other
models as wellThis approach is similar to the Common Chafgmsproachadopted bythe
Commission for USB ¢hargers However, takeholder feelback indicatesthat there are
manufacturer specific decisions on design optitmsechnically optimize their productsence
compatibility in all components is likely not feasible.

In the case of very old appliances, remanufacturing can be hindered, because of the presence of
chemicals that were allowed at the time of first sale but aterently restricted Also, as
indicated by a stakeholder, incompatibilities between parts of different manufacturers can make

it difficult to combine machines from one manufacturer with parts from anothssues of
liability for performancedeficiencies and user safety thanise.

57 0r 3 years from the date of entry into force of the implementing act of the Commission to define the
methodology for the calculation and verification of the percentage of recycled content which shall be
adopted by 31 December 2026.

8 See here for more information on the Common Charger: https://singeket
economy.ec.europa.eu/sectors/electricahd-electronicengineeringindustrieseei/radio-equipment
directivered/one-commonchargingsolutiontall_en
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In the stakeholder consultation, it was emphasised that freedom of design is crucial for
manufacturers to innovate and differentiate their products. Mandating interoperability or

interchangeable parts would stifle this innovation by restricting manufacturers' ability to
optimise their designs for performance, efficiency, and unique features and could therefore
ultimately hinder technological advancement and limit consumer choice.

Concerning recycling, a design for end of life includes easy disassembly and therefore an easy
separation of components and materials. In the case of appliances equipped with heat pumps,
refrigerants needo be safdy and soundlyemoved however, there are known procedures for

this coming from recycl&@ experience with refrigerators. In terms of technologs&akeholdes
indicated that there are no special technologies needed for the recycling of dishwashers

The recycling of permanent magndiseramic omeodymiun) can require a removal prior to
recycling. Stakeholder feedback received indicates that permanent magnets are more and more
used in motors and will probably be present in all motors in the future. While ceramic magnets
are indicated to be not problematic for recycling as they can be recycled within the steel
recycling with no losses, the case is different for neodymium magnets. According to
stakeholders, these magnets need to be dismantled which is currently not done.

According to stakeholder feedback, a better sorting of metallic components would also be
necessary for improved recycling and recovery of materials. One problematic aspect is that end
of-life appliances are usually shredded and therefore, different types of metals are mixed.
Magnetic metals can be separated afterwards but this does not allow to separate different types
of magnetic metals, e.g. ferritic stainless steel and carbon dtea.dishwasher, carbon steel
can be used for the body and stainless si@éhich can be a mix of austenitic and ferritio}

the interior componentsTherefore, separating the different materials after the appliances are
shredded, is difficultDismantling of appliances would therefore improve the output quality of
the recycling process.

Stakeholders also indicate that for better sorting, the choice of materials in the design phase is
crucial.For example, @hwashers could be produced with only one type of stainless steel for the
cavity and carbon steel for theody for exampleLike this, anix of different raw materials in

one component/part ould be avoided, the separation of different material®uld bemuch
easier andhe resulting material streameould bepurer which means that the recycled content
could be higher.

aSiK2Ra (2 lFraasSaa GKS NBOeOflroAfAGE 2F 999 | NX
methods for assessing the recyclability and recoverability of eAByt | G SR LINR RdzOG & €
following general criteria are suggested:

1

Facilitation of identification of regulated substances, mixtures and components that
have to be removed during depollution (e.through sufficient marking of the parts)
Facilitation of access and removal of parts that require selective treatment

Facilitation of undoing different types of joints (also screws, glue, snaps, etc.) in order
to separate and to sort materials compatible with recycling processes

For nonseparable material combinations: use of materials which are compatible with
existing recycling processes

Ability to access and remove parts containing CRMs
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9 Ability to access and remove parts that reduce the recyclability

Information received from a recycler during the preparation of this report indicates that until
now, this has not improvedecyclability and recoverability of energglated products.They
further informed that in some member states, househaftpliances do not have to be collected
and recycled separately, hence recyclers do not have access to steestens. Plastic recycling
from household appliances is currently not being doiénally due to different legal
requirements in member states, it is difficult to impossible to compare recycling rates.

6.4.6.Technologies used during production and in the value chain

This section evaluasgelevant processes during the productiondi$hwasherghat could have
influence on ecodesign requirements.

Application of 3Bprinting during the manufacturing might be relevant in terms of
environmental impacts or availability of spare parts for the household appliances in scope.
However, it is currently not clear if and to what extend this technology is used during the
production ofhousehold applianceso far, no other relevant technologies could be identified.
Further discussiowith stakeholders did not yielsignificant information

6.5. Potential approaches of a Digital Product Passport for
household dishwashers

At the present time, the approach for the analysis of B&Rirements was not available yet
GAGKAY (KS NBJIAASR a99Nl VYSGK2R® |1 26SOSNE 6AGK
ECJIRC/SVQ/2024/MVP/183Technical assistance in defining requirements for the inclusion

2F RFEGEF YR AYT2NXIGA2Y Ay S5A3IAGI fcasesMdl bedzOG t | &
used to define the necessary DPP information and DPP system. In Taks&sesand related
DPPrequirements will be assessed and provided. Theazse approach considers for example,

the relevance of CRM content and necessary information for specific stakeholder, the data

carrier (QRcode or RFI2hip) and the DPP registry. It should be noted that the harmonised
approach to analyse DRBquirements is coming up with the MEErP revision. Therefore, this

analysis is qualitative and covers Bé¥Bentials, but will not cover the entire quantitative

analysis on stakeholder specific DPP requirements. Design options developed under Task 6 of

the Preparatory Study will include the information to be included in the DPP.

6.5.1.DPPrequirements and the use of the existing EPREL system or
new DPP system

The ESPR has several requirements towards the digital product passport within Chapter 1lI
Digital Product Passport (Art@l5.):

1 Article 9 Digital product passport
1 Article 10 Requirements for the digital product passport
1 Article 11 Technical design and operation of the digital product passport
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1 Article 12 Unique identifiers

9 Article 13 Digital product passport registry

9 Article 14 Web portal for data in the digital product passport

9 Article 15 Customs controls relating to the digital product passport
Two exceptions are stated in the ESPR 2024/1781 Art. 9 4. for cases when the DPP is not
required:

f ano 2 KSy &aSiédAy3a GKS NBIdANBYSy(a

NBE I G ¢

Commission may exempt product groups from the requirement to have a digital product

passport where:

- technical specifications of the digital product passport are not available in relation

to the essential requirements included in Articles 10 and 11; or

- other Union law includes a system for the digital provision of information related

to a product group which the Commission considers achieves the objectives
NEFSNNBR (2 Ay LI NI} 3INFLK o0Z

L2 AY (&

510 Ty R

Towards article 9 4 the EPREL database is a system under Union law for digital provision of

information. The product group diousehold dishwasherare included in the EPREL system

database.The EPREL system is based on the centralised database, with information accessible
via a website and by a @Fbde pointing to the website information. EPREL focuses on energy

related information, which means that other ecodesign related information are not yet

foreseen. Therefore, EPREL might not be sufficient for all product groups with new system or
information requirements. There are three main options to meet DPP and information

requirements, exemplarily visualised in following table and described below:

Table6-11: Overview of options to meet DDP and informational requirements

--

EPREL
EPREL
¢ system DPP System EPREL E;tzlijl_ed DPP
system extended
Industrial and
SR1 professional " « « «
laundry
appliances
Household
washing
SR3 machnes and X X X
household
washerdryers
SR4 Household x x x

dishwashers

SRS P_rofessnonal " " X X
dishwashers

Source: Own table

1 The product group is already existing within the EPREL system (exemption from DPP
requirements according to ESPR 2024/1781 Art. 9 4. (b) applies). In this case the EPREL
system can be used but there might be new information that are relevant. Hence, the
EPREL system is sufficient, but the information contained in EPREL needs to be extended
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to specifically cover also ecodesign requiremerfthis is the case fohousehold

dishwashers

9 The product group is not yet covered within EPREL, but the EPREL system and/or

information might be sufficient. In this case the EPREL system can be extended by a new
product category with similar information and system (Q&de).
1 The product group is not covered within EPREL and there are requirements that EPREL
cannot meet. In this case the requirements have to be assessed and the DPP system and
information design specified. For example, a€@®e is not sufficient, but an RFID chip
that be read during recycling of the product.

6.6. Conclusions

6.6.1.Product scope and the definition of base cases

The scope of products to be covered under this preparatory study remain unchanged from a
technical perspective. Stakeholder feedback received until now supports maintaining the

current scope of products defined by Commission Regulation (EU) 2019/2022 on ecodesign
requirements for household dishwashers and Commission Delegated Regulation (EU)
2019/2017 with regard to energy labelling of household dishwashers.

a St SO Mpefatedrhousahéld dishwashers, including birilhousehold dishwashers and
electric main2 LISNJ § SR K2dzZaSK2f R RA&AKglI a KSNA

Based on the difference in size, potential differences in construction material used and likely

GKIF G

differences in performance metricthe base caseslefined by Boyano et al(2017)- i.e. a
standard size and slimlirdishwasheig will continue to be used.

6.6.2.Production, distributior& end-of-life

Data from the 2017 prstudy by Boyano et al.(2017)s used as a start point for the
determination of product weightaugmented by various stakeholder inpuihe weight for a
packaged fulkize dishwasher (13 ps) was determined to be ab@.25%t kg whiles the weight
of a slimline dishwasher (Iis) was determined to be abo86.220kg.

Further parameters for the production, distribution and eaofillife areshown inTable6-12.

Table6-12: Overview of production, distribution & enebf-life data.

Parameter

Sheet metal scrap (5% of the sheet metal manufacturi 1.180 kg

Sum of packaging materials
Volume of final packaged product

Weight of the final packaged product

213

Fullsize Slimline

2.670kg
0.420 n#

42.949 kg

1.033 kg
1.002kg
0.319m3

36.714 kg
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Average transport distance 706 km
Technical product life 1175 years

h
R
I.

6.6.3.Barriers and opportunities for Ecodesign from a technical

LILI2 NIidzyAaSa FT2N) SO2RS&aA3dy NS RAaOdzaaSR Ay a
S&a&A3Yy FLIINRIFOKSE F2N GKS OANDdzZ F NJ SO2y2Yye |
yIFfteara Ay ¢l al] ¢ 038508y h{OBWBEMA2 YRy Kl a3A&

perspective

S«
Y F
0

9 Durability & reliability

Typical product lifetime: difference between time until first failure (reliability) and
time that can be achieved with repair and maintenance (durability)

Critical componentapproach to durability/reliability, based on most difficult
failures to repair (i.e. circulation pumps and electronic boards)

1 Repairability

Disassembly depth and steps for component removal: the number of steps
required to remove a component from a product, without further damaging the
product

Fasteners and connectors: the number of fasteners and their visibility to a person
undertaking repair

Information on and the accessibility of required tools for component removal

the degree of specialisation of the environment required to perform a repair or
upgrade

Skill level: requirements on the technical skill of the person undertaking the repair
Diagnostic support and interface: the provision of information facilitating the
identification of a problem or fault

l'RRAGAZ2Y 2F WALINIT & FNX¥Q yR WRSUGUSNBSyU aea
the Regulation

Outlook on the increasing use of electronics in appliance construction and impact
on repairability

0 Maintenance

Information to users on proper maintenance procedure for dishwashers. For
exampleusing informational aids and mobile applications to encourage and

remind users to undertake maintenance procedures and the use of special cleaning
detergents
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7.29 98 3Q9 VYpIANR Y YSY(d 3 /BDEY2YA
[/ 3 [/]0

7.1. Objectives of MEErP Task 5

7.1.1.Introduction to the study

This study aims to provide an objective assessment of the environmental Life Cycle Assessment
(LCA) and Life Cycle Costs (LCC) for commercial dishwasher appliances. The foundation of this
analysis is the establishment oMéaseCas€dBC), a conceptual representation of the average
product or product category for the EU market. The BC is essential for conducting environmental
and cost assessments efficiently, given practical constraints such as data availability, time, and
budget. The results of this study will serve as a baseline for evaluating design options for
Ecodesign requirements in Task 6 of the Methodology for the Ecodesign of Eekitgy
Products (MEErP). Additionally, the BC approach will be critically assessed in Task 7 for its
applicability across different market segments through impact and sensitivity analyses.
addition to the LCA and LCC analyses, a new task has been introduced to identify Substances of
Concern. This task encompasses a stakeholder consultation process and a subsequent
evaluation of the need for information and performance requirements. A concise overview of

its findings appears immediately after the conclusion of the LCA and LCC sections, with further
details laid out in théAppendix4 ¢ Substance®f Concern

7.1.1.1.Environmental analysis

The assessment serves to quantify the environmental impacts and associated life cycle cost of a
BC product throughout its lifecycle. This includes the entire process from the extraction of raw
materials to the disposal of components at the end of life. The key method employed for this
assessment is life cycle analysis (LCA), which entails:

1 Life cycle inventory developmentDetailing all incoming and outgoing material and
energy flows for each lifecycle stagdesign and manufacturing, transportation, usage,
and endof-life processing through the life cycle inventory per BC.

1 Impact aggregation Aggregating these flows over the product's lifetime to compute
total environmental impacts. This computation uses a functional unit that aligns with
the product's performance in its intended application.

1 Environmental indicators The study employs 16 predefined environmental indicators
established for all Ecodesign studies under the MEErP review, with detailed descriptions
provided later in the report.

LCA calculations are performed using the latest version (1.7.2) of tHeejgmo tool (ERT) to
ensure accuracy and consistency.

The LCA approach offers the advantage of a comprehensive understanding of the resources
consumed and the environmental side effects caused by a product. However, its inherent
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challenge lies in accounting for the variability in life cycles across products in a market. To
address this, BCs approximate the 'average' product and serve as a basis for extrapolating the
environmental impacts across the entire market for the product category under review.

7.1.1.2.Life Cycle Cost

As part of the study, the Life Cycle Costs (LCC) for each BC will be calculated using the structured
methodology outlined in the MEErP. The LCC analysis encompasses key cost elements over the
product's lifecycle, including product price and operational costs.

Both the LCA and LCC calculations are then scaled to & el for each BC. This broader
marketbased perspective allows for an evaluation of implications at scale. This dual approach
ensures the study delivers actionable insights for stakeholders, facilitates robust policy
development, and identifies opportunities to optimise both environmental and economic

outcomes across the market.

7.1.1.3.New considerations in environmental analysis and LCC

This assessment incorporates updates introduced to the MEErP process based on the review

and the new aspects resulting from the ESPR legislation. These updates address:

9 Lifetime ExtensionFactors such as durability, reliability, reusability, upgradability,

reparability, maintenance, and refurbishment.

1 Material EfficiencyConsiderations such as recycled content usage.

The ERT has been revised to integrate these elements, enabling more comprehensive

evaluations of environmental impacts and LCCs.

7.1.2. Data quality and sensitivity analysis

The study is based on data extrapolated from literature and stakeholder input. While every
effort has been made to ensure accuracy, variations inngald performance introduce an

element of approximation that cannot be entirely avoided. To maintain transparency, the quality
and sources of each data point used are documented for the BC according to the criteria

indicated inTable7-1.

Table7-1: 51 G lj dzI.t A e ao02NR y 3
Stakeholder input (as described in Task)1
Scientific literature
Previous preparatory study (2017)

Expert judgement, including study team calculations

Literature
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High quality
High quality
Medium quality
Medium quality

Medium quality

Data quality scoring
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Internet search Fair quality

The sensitivity analysis in Task 5 will assess the impact of assumptions on the results, ensuring
consistency and reliability.

7.1.3.Study outcomes

The LCA and LCC calculations for the Bases (BCs) are rooted in the findings of Tasks 1 to 4
of this preparatory study. Together, the BCs serve as essential reference points for the
subsequent stages of the study, including Task 6 (design options) and Task 7 (scenarios).

Acknowledging the inherent uncertainties, this study provides the most robust and reliable
estimates to date regarding the environmental impacts and life cycle costsagehold
dishwashemachines within the EU.

7.2. Definition ofBase Case

This subsection defines and describes Base Case(BCs), building on insights from previous
tasks of this study, the 2017 preparatory study and stakeholder input. BCs do not represent
individual reatworld products but are instead an amalgamation of characteristics.

The number of BCs remains the same as in the 2017 preparatory study (Boyano et al. (2017) and
are considered valid according to stakeholder feedb@ickble 7-2). It enables an efficient
market analysis and captures the full technological diversity of household dishwaSladite (

7-2). This approach ensures both a detailed representation of the market and analytical clarity.
Specific details per BC are provided able7-3 and Table7-4.

Table7-2: Overview ofBase Casefor household dishwashers

DishwasheBase Case

BC1:standard, 13 place settings

BC2:slimline, 10 place settings

Table7-3: Overview ofBase Casé: standard household dishwasher, 13 place settings

Based on market data (Task 2) and techni
analysis (See sectién2.])

Based on market data (Task 2) and techni
analysis (See secti@n2.1)

Nominal rated capacity (ps) 13

Width (cm) 60

Based on a sample of HH DW technical d
Water consumption (L/cycle) 114 sheetsweighted per the cycle usage in Task
(see sectiorb.2.2.

Based on a sample of HH DW technical d
Energy consumption (kWh/cycle) 1.104 sheetsweighted per the cycle usage in Task
(see sectiorb.2.2.
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Energy efficiency class D Based on EPREL data

. Based on the average weight of a sample
DS GRmE e (e 17 dishwasher tabletand APPLIA feedback
Rinsing agent (g per cycle) 1.8 Based on studieam analysis
Noise(dB(A)) 478 Based on a sample of HH DW technical d

sheets
Cycle time (h:mm) Ecoq 03:46/non- Based on a sample of HH DW technical d
Y ‘ Ecog 01:52 sheets (see sectioh.2.2).

Lifetime (years) 11.75 Based on literature
Cycles per year 214 Average of different sources including APP

survey and EIA

5957 Table7-4: Overview ofBase Cas@: slimline household dishwasher, 10 place settings

Nominal rated capacity (ps)

Width (cm)

Water consumption (L/cycle)

Energy consumptior
(kWh/cycle)

Energy efficiency class

Detergent consumption
(g/cycle)

Rinsing agent (g per cycle)

Noise(dB(A))

Cycle time (h:mm)

Lifetime (years)

Cycles per year

Description

10

45

11.2

0.979

45

Ecog 03:44/nonEcog 01:50

11.75

214

Characteristic

218

Based on market data (Task 2) and techni
analysis (See secti@n?2.1)

Based on market data (Task 2) and techni
analysis (See secti@n?2.])

Based on a sample of HH DW technical d
sheets weighted per the cycle usage in Tas
(see sectiorb.2.2).

Based on a sample of HH DW technical d
sheets weighted per the cycle usage in Tas
(see sectiorb.2.2).

Based on EPREL data

Based on the average weight of a sample
dishwasher tableteand APPLIA feedback

Based on study team analysis

Based on a sample of HH DW technical d
sheets

Based on a sample of HH DW technical d
sheets (see sectioh.2.2).

Based on literature

Average of different sources including APP
survey and EIA

Sources / comments

d
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7.3. Productspecific inputs

In this section, the specific inputs for the ERT are described per life cycle stag8atth€ase
Detailed input tables peBase Casare inAppendices

7.3.1.Raw materials

The life cycle phase Raw Materials is the production of all materials of the product, according to
the Bill of Materials (BoM, se&ppendix I). For all raw material inputs, the default ERT recycled
content (R1) was modellg@ %for the materials in theBoM), except for steel (only basic steel,

not stainless steel) where

% recycled content was included. This was based on the 2017

preparatory study. For several raw materials, no specific dataset was available, and a proxy
dataset was used insteaddble7-5).

Table7-5: Overview of missing datasets and proxies used for raw materials

Material / component Proxy modelled

Acrylonitrile Butadiene Styrene
PolycarbonatgPC)
Elastomer

Acrylonitrile Butadiene Styrene (ABS)

Several plastics (no further defined) Modelled as mix of polypropylene, nylon apdlyvinyl chloride VG

Glasdfibre reinforced and flame
retardant plastics

Chrome steel
Chrome nickel steel

Duroplastics
Electronical components

Textile

7.3.2.Packaging

Modelled as polypropylene
Stainless steel

Epoxy resin

2-layer printed wiring board

No dataset available; <bhof total mass, excluded from modelling

Packaging peBase Caseas modelled in the ERT based on the specific input data forExmes
CasdAppendix ). For soméase Case no data was available. For several datasets, a proxy was

used Table7-6).

Table7-6: Overview of missing datasets and proxies used for packaging

Wood

Polyethylene IPB foil

Plywood box

High density polyethyleneHDPEgranulates
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7.3.3.Manufacturing & Assembly

The manufacturing of the raw materials (e.g. polypropylene granulates) into a component was
modelled with a process (e.qg. injection moulding for plastics) in the Manufacturing & Assembly
life cycle. The datasets used are providedPase Casim Appendix | For several raw materials
however, proxy datasets were used as no specific manufacturing process was avaddiide (

7-7).

Table7-7: Overview of missing and proxy datasets used for manufacturing

Polypropylene

Acrylonitrile Butadiene Styrene +

Polycarbonate (PC)

Nylon

Polyvinylchloride (RQ
Various duroplastics

Bitumen
Cotton

ElectronicgPrinted wiring boaryl

Injection moulding plastic fapolypropylene PB, high density
Ethylene Propylene Diene Monomer (EDPM) polyethylene HDPEEand polyethylene PB

Excluded, no relevant dataset

Excluded, cubff material

No dataset included, as raw materials datasets already inclt
manufacturing

In addition, the electricity consumption for assembly of the product was included in this life
cycle. The electricity consumption was derived from literature (based on a househshing
machne) and used as a proxy for dishwash@fgan et al., 2016)

7.3.4.Distribution

Distribution of the product was modelled with the product weight including the packaging with
transport modes and distances according to PEF default values (European Commission, 2013)
(Table7-8) as no stakeholder specific data was available.

Table7-8: Transport scenarios for aBase Case

130 Km

From supplier to factory

Factory to final client

240

270

1200

Km

Km

Km

220

Truck
Train
Ship

Truck
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7.3.5.Use phase

In theuse phase, electricity, water, detergent and rinsing agent use were modelled according to
the input data derived from Task 4. Real life annual resource use data were modelled as
inputs for the LCA instead of ideal conditions, as desciiib&dble7-9. Detailed data input and
calculations can be found yppendix |

Table7-9: Use phase input data fodishwasherBase Case

Electricity consumption (including standby mode when applicable) kWh/year

Water consumption m3/year 244 239
Detergent consumption Kglyear 364 364
Rinsing agent consumption Kglyear 0.39 0.39

Electricity was modelled with an EU general data@@#3-Electricity grid mix 1k¥@0kV
technology mix consumption mix, to consumer H0OK\L).

7.3.6.Maintenance and repair

Maintenance & Repair was modelled forBise Casewith the default ERT value ofdof the
weight of theraw materials input@s spare parts

7.3.7.Endof-Life (EoL)

The Enebf-Life (EoL) of the product is calculated with a simplified circular footprint formula,
incorporated in the ERT. For this, the BoM inputs, packaging and the additional spare parts
indicated at the Maintenance & Repair life cycle are included to calculate both the EoL impacts
for recycling of materials and credits for avoiding use of primary materials. Default values of the
ERTwere usedor recyclability (R285% formetalsincluded in the BolM0% for rest of materia)s

and the allocation factor (A coefficieri0% for plasticselectronicsand others (e.g. bitumen);

20% for metals Impacts of energy recovery and disposal to landfill were excluded in the ERT to
simplify the EoL calculations (European Commission, 2024).

7.3.8.Life cycle costs (LCC)

For the economic input parameters, data was derived from stakeholders, expert judgement or
literature data. The specific inputs are provided Baise Casii Appendix .

One of the parameters for the LCC is the escalation rate, which is the real (inflati@cted)
annual growth of running costs. The running costs included in the ERT are the costs for
electricity, water, detergent and rinsing agefiaple7-10). The escalation rate can be calculated
from the extrapolated prices growth rate after correcting for inflation (using historical data both
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for prices and for inflation). Eurostat data for the years 202824 was used for the prices of
the energy, water, detergent + rinsing agent and general inflation (harmonised index of
consumer prices, HICP). For all pricesEWdata was taken. An overview of the calculation is
provided inAppendix11.1.3

Table7-10: Life cycle costing input data for atlouseholddishwasherBase Case

Product price

Installation/acquisition costs

Electricity rate

Water rate

Detergent price

Rinsing agent price

Repair and maintenance costs

Euro/unit

Euro/unit 0

Euro/kWh 0.323
Euro/m? 5.16
Euro/kg 6.46
Euro/kg 13.6
Euro/unit 125

0.323

5.16

6.46

13.6

125

7.4.BaseCase Environmental Impact Assessment

In this section, the life cycle assessment results for &ade Casare presented, followed by a
contribution analysis of the main contributors to the life cycle environmental impact for each
Base Casand an interpretation of these results.

The environmental impacts of thease Casewere calculated using the MEErP EcoReport tool
(version 1.7.2) and the data inputs presented in the previous sectioppdndices

Apperdix 1 ¢ Inputs for LCA / LCC per basa&se The results are presented in the MEErP format,
following the Product Environmental Footprint (PEF) impact assessment method, as calculated
in the ERT. Sixteen environmental impact categories are available in the ERT, which are:

= =4 -4 4 48 -4 -8 _a - _a -2 -9 -»

Climate change, total, in kg &€quivalent

Ozone depletion, in kg CAQ-equivalent

Human toxicity, cancer, in CTUh
Human toxicity, norcaner, in CTUh

Particulate matter, in disease incidence

lonising radiation, human health, in kBq U23%uivalent
Photochemical ozone formation, human health, in kg NM\éQ@valent

Acidification, in mol Hequivalent

Eutrophication, terrestrial, in mol-&quivalent
Eutrophication, freshwater, in kgdtjuivalent

Eutrophication, marine, in kg-duivalent

Ecotoxicity, freshwater, in CTUe
Land use, in pt
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1 Water use, in mwater-equivalent of deprived water
1 Resource use, minerals and metals, in kge@livalent
I Resource use, fossils, in MJ

The LCA results are reported for each impact category and each life cycle stage:

Raw materials

Manufacturing

Distribution

Packaging

Use

Maintenance and repair

1 Endof-life (impacts and credits)

= =4 -4 —a A -2

A detailed breakdown of the results is providedhippendces

Apperdix 1 ¢ Inputs for LCA / LCC per basase

7.4.1.Results overview LCA

Table7-11 contains an overview of the impact of household dishwashers for the total life cycle
impact, per year of usend per plae setting It can be observed from the table that BC1 has a
higher energy use and overall environmental impact compared to B6&per year of use, BC1

is higher, which is as expected as tifietime of the Base Caseis the sameThe higher impact

can mainly be attributed to a higher energy use and the larger size ofH&@&kver perplace
setting, the impact for BC2 is highdihis outcome can be explained by tbe/er nominal rated
capacityof BC2, which means that the total impact is distributed across fewer place settings

compared to BC1.

Table7-11: Total life cycle impact per household dishwashBase Castotal lifetime and per

year of use

Environmen Unit BC1 BC2 BC1 BC2 BC1 BC2
tal aspect

Per product, total

lifetime Per year of use

Energy consumption
Electricity kWh 28E+03 25E+03 2.4E+02 2.1E+02
PERmpact categories

Climate change, kg CO ) /- 53 13403 12E+02 1.1E+02

total eq.
Ozone kg CFC
depletion 11 eq. 1.806 1.7E06 1.5E07 1.4E07

Human toxicity, CTUN

cancer 23E06 2.0E06 1.9E07 1.7E07

Human toxicity, CTUh

non-cancer 9.9506 9.0E06 8.4E07 7.6E07
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Per place setting

8.5E02

4.3E02

5.4E11

7.0E11

3.0E10

9.8E02

5.0E02

6.6E11

8.0E11

3.6E10
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|l abelling for the product group fihousehol d
diseas
Particulate e
matter et 5.8e05 5.2E05 4.9E06 4.4E06 1.8E09 2.1E09
ce
lonising kBg
radiation, U235 5.2E+02 4.6E+02 4.4E+01 3.9E+01 1.6E02 1.8E02
human health eq.
Photochemical kg
ozone NMVO 2.6E+00 2.4E+00 2.2E01 2.0E01 8.1E05 9.4E05
formation, Ce
human health a-
e L mol H+
Acidification eq 4.8E+00 4.3E+00 4.1E01 3.7E01 1.5E04 1.7E04
Eutrophication, mol N
terrestrial e, 9.8E+00 8.8E+00 8.4E01 7.5E01 3.0e04 3.5E04
Eutrophication, kg P
freshwater e, 14602 1302 1.2E03 1.1E03 4.3E07 5.3E07
Eutrophication, kg N
marine = 1.0E+00 9.2E01 8.7E02 7.8E02 3.1E05 3.7E05
Ecotoxicity,
freshwater CTUe 7.6E+03 6.8E+03 6.5E+02 5.8E+02 2.3E01 2.7E01
Land use pt 7.4E+03 6.4E+03 6.3E+02 5.5E+02 2.3E01 2.6E01
m3
water
Water use gg'pm‘/’f 90.8E+02 9.2E+02 8.3E+01 7.8E+01 3.0E02 3.6E02
ed
water
Resource use, K Sb
minerals and eg 1.0E02 8.9E03 8.5E04 7.6E04 3.1E07 3.5E07
metals 9
REEIEINRE | g 2.4E+04 2.1E+04 2.0E+03 1.8E+03 7.3801 8.5E01

fossils

6067 7.4.2.Contribution analysis pasase Case

6068 This section contains a detailed analysis on the contribution of each life cycle stage to the life
6069 cycle impact peBase Casd-urthermore, a contribution analysis is performed in the two highest
6070 contribution life cycle stages, namely use stage and raw materials productioBagerCase

6071 7.4.2.1.BC1: Fulsize dishwasher

6072 The detailed results for BC1 are presented\ppendix2 ¢ Results of LCA / LCC per base case
6073 In this chapter the contribution analyses of the full results and of the two highest contributing
6074 life cycle stages are presented in detail.

6075 The majority of the lifetime impact of BC1 is derived from the use phas&gf@7most impact
6076 categories) followed by the raw materials inpiidure 7-1). For impact indicators¥luman
6077 toxicity, cancefand ‘Resource use, minerals and mef@tsowever, the raw materials provide
6078 the main contribution followed by the use phagédure7-1).
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