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1. LƴǘǊƻŘǳŎǘƛƻƴ 1 

This preparatory study commissioned by the Directorate General (DG) 2 

Environment of the European Commission (EC), describes the results of the 3 

assessment of household washing machines and washer-dryers as part of the 4 

regulatory process under the Ecodesign for Sustainable Products Regulation 5 

(ESPR). The structure of this report adheres to the Methodology for the 6 

Evaluation of Energy related Products (MEErP) 2011 methodology (Kemna, 7 

2011) and takes into account the upcoming 2024 revision of MEErP (Caldas et al., 2022). This 8 

study analyses the technical, economic, environmental, markets, and societal aspects of 9 

household washing machines and household washer-dryers. It also elaborates on possible 10 

design options that have the potential to improve the environmental performance of the 11 

product category in scope in view of the potential revision of existing requirements and the 12 

possible introduction of new ESPR requirements, including a digital product passport and the 13 

tracking of substances of concern.  14 

1.1. Political context 15 

The Ecodesign and Energy Labelling Working Plan 2022-2024 is an integral part of the European 16 

UnionΩǎ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅ ŀƴŘ ǿƛŘŜǊ Ψ9ǳǊƻǇŜŀƴ DǊŜŜƴ 5ŜŀƭΩ ƻōƧŜŎǘƛǾŜǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ /ƛǊŎǳƭŀǊ 17 

Economy Action Plan1. It covers the work required under the Energy Labelling Framework 18 

Regulation (EU/2017/1369)2 and considers the progress made with the European Product 19 

Registry for Energy Labelling (EPREL)3. The plan focuses on the ecodesign of energy-related 20 

products and lays out the priorities and planning for future regulations. The plan strengthens 21 

the focus on the circularity aspects of ecodesign, following the example set in the previous 22 

Working Plan of the CommissionΦ Lǘ ǎŜǘǎ ƘŀǊƳƻƴƛǎŜŘ ǊǳƭŜǎ ŦƻǊ ΨŜƴŜǊƎȅ-ǊŜƭŀǘŜŘ ǇǊƻŘǳŎǘǎΩ ƻƴ 23 

aspects such as energy consumption, water consumption, emission levels, and material 24 

 

 

1 The Circular Economy Action Plan forms one of the first bases for the EU Green Deal. Passed in March 

2020, it has spear-headed the EU-drive towards circularity and the achievement of climate neutrality 

by 2050 as well as the prevention of further biodiversity loss. See: 

https://environment.ec.europa.eu/strategy/circular-economy-action-plan_en  

2 See the full text of the regulation here: https://eur-lex.europa.eu/legal-

content/EN/TXT/PDF/?uri=CELEX:32017R1369  

3 EPREL is a large database set-up and operated by the Commission with the aim of making information 

about the energy performance of household appliances accessible to consumers as required by the 

EU Energy Labelling Framework Legislation. It is made-up of a ΨpublicΩ part ς information to 

ŎƻƴǎǳƳŜǊǎ ŀƴŘ ŀ ΨŎƻƳǇƭƛŀƴŎŜΩ segment where suppliers are legally required to register any models 

placed on the EU single market and within the scope of the Energy labelling and Framework 

Regulation. See https://environment.ec.europa.eu/strategy/circular-economy-action-plan_en  

https://environment.ec.europa.eu/strategy/circular-economy-action-plan_en
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R1369
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R1369
https://environment.ec.europa.eu/strategy/circular-economy-action-plan_en
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efficiency. These rules are meant to stimulate both demand for and supply of more sustainable 25 

products while reducing energy consumption significantly. However, new dimensions such as 26 

microplastics that emit from textile in washing machine effluents, refrigerants in heat pumps 27 

are themes that require attention beyond what may have been envisioned within the working 28 

plan.  29 

The ESPR Regulation builds on the previously existing Ecodesign Directive, expanding the 30 

ecodesign requirements for specific product groups as it enables the setting of performance and 31 

information requirements for almost all categories of physical goods placed on the EU market. 32 

Article 5 of the ESPR specifies various aspects for which requirements can be stipulated under 33 

ESPR Regulation and includes a wide range of aspects for this purpose, including: 34 

¶ Product durability and reliability 35 

¶ Product reusability 36 

¶ Product upgradability, repairability, maintenance and refurbishment; 37 

¶ The presence of substances of concern in products 38 

¶ Energy use and energy efficiency 39 

¶ Water use and water efficiency 40 

¶ Resource use and resource efficiency 41 

¶ Recycled content in products 42 

¶ Product remanufacturing, recyclability, and recovery of materials 43 

¶ Environmental impacts and ǇǊƻŘǳŎǘǎΩ ŎŀǊōƻƴ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŦƻƻǘǇǊƛƴǘǎ 44 

¶ tǊƻŘǳŎǘǎΩ expected generation of waste materials. 45 

With the ESPR Regulation, the Commission is preparing to address specific measures for 46 

different product categories by means of delegated acts. For this purpose, preparatory studies 47 

are launched to investigate specific product groups. The preparatory study conducted in this 48 

project on household washing machines and washer-dryers will be to investigate a product 49 

category for which Ecodesign and Energy labelling regulations already exist and must therefore 50 

be evaluated and reviewed in the context of the development of an ESPR Delegated Act for this 51 

product group. 52 

1.2. Objectives of this preparatory study 53 

In the introductory section of this document, the overarching objectives of this study are stated 54 

and elaborated. However, the specific aim of the Commission in launching this study is to fulfil 55 

the review requirements as specified in Article 8 of the Ecodesign Regulation 2019/2023/EU 56 

giving a mandate to the Commission to act as follows:  57 
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ά¢ƘŜ /ƻƳƳƛǎǎƛƻƴ ǎƘŀƭƭ ǊŜǾƛŜǿ ǘƘƛǎ wŜƎǳƭŀǘƛƻƴ ƛƴ ǘƘŜ light of technological progress and shall 58 

present the results of this review, including, if appropriate, a draft revision proposal, to the 59 

Consultation Forum by 25 December 2025άΦ  60 

The review shall focus on the following: 61 

a) the improvement potential with regard to energy and environmental performance 62 

of  household washing machines and household washer-dryers 63 

b) the evolution of consumer behaviour and the feasibility of a mandatory feedback 64 

mechanism on the loading of the appliance and the energy consumption of the 65 

selected programme 66 

c) the effectiveness of existing requirements on resource efficiency 67 

d) the appropriateness of setting additional resource efficiency requirements for 68 

products in accordance with the objectives of the circular economy, including 69 

whether more spare parts should be included 70 

e) the feasibility and appropriateness of new requirements on the automatic dosage 71 

of detergents and other additives 72 

f) the feasibility and appropriateness of new requirements for reducing microplastics 73 

ƛƴ ǘƘŜ ǿŀǘŜǊ ƻǳǘƭŜǘΣ ǎǳŎƘ ŀǎ ŦƛƭǘŜǊǎΦέ 74 

The Commission works also to fulfil its obligations under Article 8 of the Energy Label Regulation 75 

2019/2014 EU which calls for a review in light of technological progress with a focus on:  76 

¶ the improvement potential with regard to the energy consumption, functional and 77 

environmental performance of household washing machines and household washer-78 

dryers 79 

¶ the appropriateness of maintaining two scales for the energy performance of household 80 

washer-dryers 81 

¶ the effectiveness of existing measures in achieving changes of end-user behaviour in 82 

purchasing more energy and resource efficient appliances and using more energy and 83 

resource efficient programmes 84 

¶ the possibility to address circular economy objectives within a revised proposal for a 85 

delegated Act.  86 

Further themes included in this study reflect exchanges between the authors of the study and 87 

the Commission. The outcomes of these discussions result in the inclusion of the following topics 88 

in the technical analysis preceding this study and form the basis for subsequent work on the 89 

study. The topics are as follows:  90 

¶ 20°C programme name: assess if there is a need to modify the legal text to avoid 91 

different interpretations on the market; 92 

¶ Product durability concerns: assess whether premature obsolescence is a reality and the 93 

potential need for specific requirements on durability, including greater maintenance 94 

actions to increase the lifetime of a machine; 95 
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¶ Impact of mechanical action on the durability of textile (also linked to microplastics 96 

release) and the possible need to influence it through ecodesign requirements; 97 

¶ Detergents: in order to facilitate cleaning, reduce microplastic release, increase textile 98 

durability, etc.; 99 

¶ Information to consumers: assess relevance of aspects/information provided at the 100 

point of sale and also digitally as well as consumer understanding, including for 101 

maintenance instructions. Assess whether there is a need for a printed, thorough, and 102 

user-friendly instruction manual, taking account of the final text of ESPR; 103 

¶ EU Energy Label: assessing the appropriateness of introducing new non-energy-related 104 

information on the energy label and assessing the added value of the European Product 105 

Registry for Energy Labelling (EPREL) in the purchasing decision by consumers; 106 

¶ Conduct a survey to identify consumer habits and needs with regards to 107 

¶ The use of the eco 40-60 programme in relation to the use of other programmes, 108 

¶ Satisfaction of consumers with regards to washing performance achieved, 109 

¶ Pattern of increasingly large household washing machines and washer-dryers and an 110 

assessment if this is indeed based on consumer needs, 111 

o Consumer preferences between a set of standard ̀ pre-defined  ̀programmes and 112 

direct control (setting the levels of mechanical action, temperature, and rinsing 113 

separately), 114 

o How consumers link the instruction care label on textiles with standard 115 

programmes on washing machines and washer-dryers. 116 

The study also includes an assessment of the development and availability of smart appliances 117 

on the market and in particular on how ongoing work on the Code4 of Conduct for Smart 118 

Appliances is being adopted by appliance manufacturers and to what extent.  119 

 

 

4 See detailed elaboration here: https://ses.jrc.ec.europa.eu/development-of-policy-proposals-for-

energy-smart-appliances 
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1.3. Prior work 120 

1.3.1. άEcodesign and Energy Label for Household Washing 121 

machines and washer dryersέ (Boyano Larriba et al., 122 

2017) 123 

In the 2017 study άEcodesign and Energy Label for Household Washing machines and washer 124 

dryersέ, Boyano Larriba et al. (2017) present a comprehensive analysis of the product groups of 125 

household washing machines and washer-dryers. The aim of the study was to provide a research 126 

evidence basis for the revision of the Energy Label Regulation (EC) 1061/2010 (Commission 127 

Delegated Regulation (EU) No 1061/2010 of 28 September 2010 supplementing Directive 128 

2010/30/EU of the European Parliament and of the Council with regard to energy labelling of 129 

household washing machines Text with EEA relevance, 2010) and the Ecodesign Regulation (EC) 130 

1015/2010 (Commission Regulation (EU) No 1015/2010 of 10 November 2010 implementing 131 

Directive 2009/125/EC of the European Parliament and of the Council with regard to ecodesign 132 

requirements for household washing machines Text with EEA relevance, 2010) on household 133 

washing machines as well as the Energy Label Directive 96/60/EC (Commission Directive 134 

96/60/EC of 19 September 1996 implementing Council Directive 92/75/EEC with regard to 135 

energy labelling of household combined washer-driers, 1996) on household combined washer-136 

dryers.  137 

The methodology of the study followed the MEErP. The study therefore covered the aspects of 138 

scope, market, consumer behaviour, technologies, environmental influences, economic aspects 139 

and policy options. A life cycle approach was used, and stakeholder experts were involved. The 140 

objectives of the report were to summarise the background information gathered on domestic 141 

washing machines and washer-dryers and to identify and examine areas that need to be revised, 142 

updated and integrated to reflect the current state of play and align with the MEErP. 143 

This preparatory study (Boyano Larriba et al., 2017) is supplemented by a follow-up (Boyano et 144 

al., 2017) which was released on the EU publications website only a few days after the final 145 

report. It contains explanatory notes for the Ecodesign and Energy label revision. These are 146 

mainly focused on a review of the existing Ecodesign and labelling measures, on proposed 147 

measures, the form of implementation of measures, different assessments and calculations. 148 

The current study builds on the work of this earlier studies and presents revised and updated 149 

information to reflect the current state of play. 150 

Prior to Boyano Larriba et al. (2017), an Ecodesign preparatory study for domestic washing 151 

machines (together with dishwashers) was carried out by ISIS in 2007 (ISIS, 2007c; ISIS, 2007a, 152 

2007b). !ǎ ǇŀǊǘ ƻŦ ǘƘŜ 5D 9b9w ǇǊƻƧŜŎǘ ΨhƳƴƛōǳǎΩ (VHK et al., 2014), the fitness of the resulting 153 

regulations was analysed and improvements proposed, which were taken into account in the 154 

study of 2017 (Boyano Larriba et al., 2017). 155 

Prior to Boyano Larriba et al. (2017), an Ecodesign preparatory study for domestic washing 156 

machines (together with dishwashers) was carried out by ISIS in 2007 (ISIS, 2007c; ISIS, 2007a, 157 
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2007b). !ǎ ǇŀǊǘ ƻŦ ǘƘŜ 5D 9b9w ǇǊƻƧŜŎǘ ΨhƳƴƛōǳǎΩ (VHK et al., 2014), the fitness of the resulting 158 

regulations was analysed and improvements proposed, which were taken into account in the 159 

study of 2017 (Boyano Larriba et al., 2017). 160 
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2. aŜǘƘƻŘƻƭƻƎȅ 161 

2.1. Methodology background 162 

The preparatory study follows the new MEErP (Review of the MEErP ς Methodology for 163 

ecodesign of energy-related products carried out by the JRC at the request of DG GROW) , the 164 

predecessor of which has been applied to around 40 groups of energy-related-products in the 165 

framework of the Ecodesign Directive 2009/125/EC and when applicable shall also be applied in 166 

the context of preparatory studies under the ESPR. The MEErP consists of 7 tasks:  167 

¶ Task 1: Scope 168 

¶ Task 2: Market 169 

¶ Task 3: User behaviours 170 

¶ Task 4: Technologies 171 

¶ Task 5: Environment & Economics    172 

¶ Task 6: Design options 173 

¶ Task 7: Scenarios: 174 

¶ Policy options 175 

¶ Scenarios 176 

¶ Preferred policy options and requirement. 177 

Figure 2-1 below shows the structure of the MEErP. 178 

 179 

Figure 2-1: Basis structure of the MEErP. 180 

Source: Kemna (2011). 181 
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As mentioned, a new version of the MEErP has recently been published (European Commission. 182 

Joint Research Centre. 2024). The revised MEErP is intended to incorporate material efficiency 183 

and environmental aspects more systematically and to update the EcoReport tool. The 2024 184 

MEErP method considers the 16 impact categories used in the Environmental Footprint (EF) 185 

method, in an effort to harmonise the  EcoReport tool with the Product Environmental Footprint 186 

Category Rules (PEFCRs) (JRC, 2021). Additional potential environmental impacts can be 187 

included and by default, the primary energy consumption is included since the methodology is 188 

used to analyse energy-related products in which energy consumption plays a vital role. For 189 

instance, recyclability and recycled content will be input parameters and can be modelled in the 190 

end-of-life (EoL) scenario. Furthermore, material efficiency aspects are planned to be modelled 191 

consistently and systematically by introducing a discrete scoring system where the specific 192 

values are calculated. 193 

2.2. Approach of this preparatory study 194 

2.2.1. Stakeholder consultation 195 

In order to facilitate data collection and exchanges with stakeholders, a few forms of 196 

consultation have been implemented so far. An online platform was established to allow sharing 197 

information on the study with stakeholders. This platform can be found under 198 

https://ecodesign-washing-machines.eu/ewm/index.php. Among others, a registration option 199 

was provided to stakeholders on the platform to facilitate data collection from interested 200 

stakeholders and to keep them informed of the projectΩs proceedings. 201 

At the on-set of the study, a few initial interviews with stakeholders were held to allow a first 202 

identification of aspects that had changed since the 2017 preparatory study. In this context, two 203 

manufacturers of household washing machines were interviewed. These interviews formed the 204 

basis for Task 0 as defined in the MEErP (technical analysis).  205 

To collect information regarding MEErP tasks 1-4, two stakeholder consultations have been 206 

planned with one already implemented so far: 207 

¶ A first online consultation is aimed at collecting information forming the basis for MEErP 208 

tasks 1-4. Registered stakeholders had time until mid-December 2024 to respond to the 209 

online survey comprised of qualitative questions and further quantitative questions (MS 210 

Excel) that would be used in MEErP tasks 2-4. While this was ongoing, the study team 211 

also requested for online interviews with various manufacturers and experts to discuss 212 

in-depth the survey questionnaire.  213 

¶ A second consultation in the form of a stakeholder meeting  was held on 29 January 214 

2025 in Brussels to discuss and collect feedback on the first results of the first online 215 

consultation and in-depth interviews. The meeting focused on the preliminary results of 216 

MEErP tasks 1-4. 217 

https://ecodesign-washing-machines.eu/ewm/index.php
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3. a99Ǌt ¢ŀǎƪ м ς {ŎƻǇŜ 218 

Please note ς some parts of this section are still in a draft form. Topics where stakeholders are 219 

invited to supply or revise the information are indicated in text in square brackets ([NOTE FOR 220 

STAKEHOLDERS: ΧϐύΣ and/or highlighted in yellow for easy visualisation.  221 

3.1. Objectives of MEErP Task 1 222 

The aim of MEErP Task 1 is to define the product category and the system boundaries of the 223 

ΨǇƭŀȅƛƴƎ ŦƛŜƭŘΩ ŦƻǊ 9ŎƻŘŜǎƛƎƴΦ ¢ƘŜ ǇǊŜǇŀǊŀǘƻǊȅ ǎǘǳŘȅ provides a detailed overview of existing 224 

legislations, voluntary schemes, and standards for the product group of household washing 225 

machines and washer-dryers with the aim to define the functional unit of the product group and 226 

the possible scope of a potential regulation. Task 1 is one of the most important work steps 227 

within a preparatory study, as the scope, its exceptions, the definitions as well as existing 228 

standards, the links with the existing legislation and the elimination of remaining gaps form the 229 

basis for drafting the delegated acts and standardisation mandates in a coherent and effective 230 

way and shall provide economic operators with a precise and legally secure basis. Among others 231 

as part of this task it shall also be investigated whether accurate, reliable, and reproducible 232 

methods exist for testing the performance of the appliances in question and whether the 233 

methods are suitable for their purpose or are in need of revision. Through the review of existing 234 

legislation, this task shall enable an understanding of measures that exist for the product group, 235 

as well as areas where there is a gap or a regulatory failure.  236 

Task 1 of the MEErP addresses the following broad areas:  237 

¶ Product scope, including preliminary product definitions, 238 

¶ Product category and performance assessment, 239 

¶ Test standards, and 240 

¶ Legislation and environmental labelling. 241 

Looking into product scope, categories, and definitions, the MEErP (Kemna, 2011) recommends 242 

taking into consideration the following aspects when they apply to the product under 243 

investigation: 244 

¶ Multiple functionalities of products; 245 

¶ Different capacities of products; 246 

¶ Integrated and modular products; 247 

¶ Parts, in case the products are parts; 248 

¶ Mix of 3 or more operating modes; 249 

¶ Different operating conditions (climates); 250 
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¶ Identical function, different technology; 251 

¶ NonȤquantifiable functionality; 252 

¶ Functionality test standards under review. 253 

3.2. Product category and performance assessment 254 

The following section investigates the definition of household washing machines and washer-255 

dryers that exist in various documents such as European statistics and legislation, labelling 256 

schemes and standards. This is followed by aspects raised by stakeholders and found in other 257 

evidence and serves the purpose of proposing the scope of future legislation and relevant 258 

categories and definitions. 259 

3.2.1. The washing and drying process in household washing 260 

machines and washer-dryers 261 

The scope of the current study includes both washing machines and washer-dryers. Such 262 

machines are used for the purpose of cleaning textiles. Whereas the process that takes place in 263 

washing machines usually includes a washing process and a spinning process, in washer-dryers 264 

this will be followed by a drying process. It is further noted that in most washer-dryers, it is 265 

possible to perform a full washing and drying cycle or to only wash or only dry textiles. The 266 

following Figure 3-1 demonstrates the general laundry process of clothes or textiles, delimiting 267 

the process covered by washing machines and by washer-dryers, i.e., the system boundaries. 268 

The individual steps are explained below (Figure 3-1). 269 

 270 

Figure 3-1: The laundry process. 271 

Source: Own illustration, Oeko-Institut 2024. 272 

The laundry process includes the following steps: 273 

¶ Sorting: Before loading a washing machine, laundry is usually sorted to avoid failures in 274 

the washing process. This can be done according to the different types of textiles 275 

(characterised by washing symbols in the garment labelling, textile materials, and colour 276 

of the laundry), and/or according to the type of dirt and degree of soiling.   277 

Sorting Washing Dewatering Drying
Finishing 
(ironing)

Folding Storing

Washing machine Washer dryer 
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¶ Washing: The purpose of washing laundry is to loosen dirt from the textile fibres and to 278 

rinse it off by using water as solvent. Depending on the laundry type and the degree of 279 

soiling, washing machines often provide a large number of different either adjustable or 280 

pre-defined washing programmes. They vary e.g. in terms of using pre-washing, the 281 

number of rinsing cycles, the temperature or the programme duration.   282 

¶ Dewatering: After the laundry has been washed, it has to be dewatered to achieve a 283 

faster drying process at a later stage. In household machines this is usually realised 284 

mechanically, i.e., by spinning the textiles at different stages in the laundry process. The 285 

spinning or dewatering process is based on centrifugal extraction in the machine. The 286 

machine contains a perforated cage or drum to and from which the textiles are 287 

transferred and within which the loads are subjected to a centrifugal force due to the 288 

rotation of the cage for the purpose of extracting moisture.  289 

¶ Drying or thermal dewatering: After mechanically dewatering the linen, the remaining 290 

moisture must be evaporated to fully dry the laundry. Household tumble dryers usually 291 

use a rotating drum called a tumble dryer. These are used to dry garments. While the 292 

textiles are rotated, hot air is injected through the perforated shell of the drum, causing 293 

the water to evaporate thanks to temperature, relative humidity and flow rate of 294 

injected air. In the case of a household washing machine, the drying may also be 295 

achieved by hanging the textiles out to dry.. 296 

¶ Finishing by ironing: In some cases, the consumer will iron some or all the textiles to 297 

soften and flatten the damp fabric, as well as to remove creases. At the same time, the 298 

fabric is dried further.  299 

¶ Folding: The textiles will be folded by hand, depending on their size and form.  300 

¶ Storing: The finished and folded laundry is stacked on shelves or hung on garment racks 301 

or similar.     302 

Within the different steps of the textile cleaning process described above, household washing 303 

machines only come into operation within the sub-processes washing and dewatering while 304 

washer-dryers also operate in the drying step as indicated by the respective frames in Figure 3-1 305 

The processes sorting, ironing, folding and storing are considered to be out of the scope of this 306 

study and resulting legislation.   307 

Though detergents and softeners are used during the washing and/or drying processes, they are 308 

also considered to be out of scope as manufacturers cannot influence the composition of these 309 

consumables or their functionality. As is the case for other consumables like energy and water, 310 

such substances shall only be looked at in terms of their interaction with washing machines and 311 

washer-dryers, in particular in cases where the appliance can directly influence their dosing (i.e., 312 

in appliances with automatic dosing dispensers).  313 
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3.2.2. Definition of household washing machines and washer-314 

dryers 315 

The following section provides definitions of household washing machines and washer-dryers as 316 

specified in legislation, standards and other relevant policy instruments and statistics. The 317 

following documents have been reviewed for this purpose: 318 

¶ Commission Regulations (EU) 2019/2023 and (EU) 2019/2014 (Ecodesign & energy 319 

Labelling requirements for household washing machines and household washer-dryers) 320 

¶ Commission Regulations (EU) 932/2012 and (EU) 392/2012 (Ecodesign & energy 321 

Labelling requirements for household tumble dryers) 322 

¶ Standard IEC/EN 60456 (Clothes washing machines for household use ς Methods for 323 

measuring the performance) 324 

¶ Standard EN IEC 62512 (Electric clothes washer-dryers for household use - Methods for 325 

measuring the performance) 326 

¶ European statistics 327 

¶ European Ecolabels 328 

¶ US Energy Star 329 

¶ Ecodesign Preparatory study Lot 24 330 

The analysis of these documents and related definitions is the basis for considering changes to 331 

the scope and definitions used in the current legislation. 332 

3.2.2.1. Commission Regulations (EU) 2019/2023 and (EU) 2019/2014 333 

The scope of Commission Regulation (EU) 2019/2023 laying down ecodesign requirements for 334 

household washing machines and household washer-dryers and Commission Regulation (EU) 335 

2019/2014 with regard to energy labelling of household washing machines and household 336 

washer-dryers apply to the placing on the market or putting into service of: 337 

άŜƭŜŎǘǊƛŎ Ƴŀƛƴǎ-operated household washing machines and household washer-dryers, 338 

including built-in household washing machines and household washer-dryers and electric 339 

mains-operated household washing machines and household washer-dryers that can also 340 

ōŜ ǇƻǿŜǊŜŘ ōȅ ōŀǘǘŜǊƛŜǎΦέ 341 

Under Article 2 (definitions) of the Regulations, the following definitions are specified and apply 342 

to washing machines and washer-dryers in scope of the Regulations: 343 

ά(2) ΨŀǳǘƻƳŀǘƛŎ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜΩ ƳŜŀƴǎ ŀ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜ ǿƘŜǊŜ ǘƘŜ ƭƻŀŘ ƛǎ Ŧǳƭƭȅ 344 

treated by the washing machine without the need for user intervention at any point during 345 

the programme;  346 
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όоύ ΨƘƻǳǎŜƘƻƭŘ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜΩ ƳŜŀƴǎ ŀƴ ŀǳǘƻƳŀǘƛŎ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜ ǿƘƛŎƘ ŎƭŜŀƴǎ ŀƴŘ 347 

rinses household laundry by using water, chemical, mechanical and thermal means, which 348 

also has a spin extraction function, and which is declared by the manufacturer in the 349 

Declaration of Conformity as complying with Directive 2014/35/EU5 of the European 350 

Parliament and of the Council or with Directive 2014/53/EU6 of the European Parliament 351 

and of the Council; 352 

όпύ ΨƘƻǳǎŜƘƻƭŘ ǿŀǎƘŜǊ-ŘǊȅŜǊΩ ƳŜŀƴǎ ŀ household washing machine which, in addition to 353 

the functions of an automatic washing machine, in the same drum includes a means for 354 

drying the textiles by heating and tumbling, and which is declared by the manufacturer in 355 

the Declaration of Conformity as complying with Directive 2014/35/EU or with Directive 356 

2014/53/EU; 357 

(5) Ψōǳƛƭǘ-ƛƴ ƘƻǳǎŜƘƻƭŘ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜΩ ƳŜŀƴǎ ŀ ƘƻǳǎŜƘƻƭŘ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜ ǘƘŀǘ ƛǎ 358 

designed, tested and marketed exclusively: 359 

(a) to be installed in cabinetry or encased (top and/or bottom, and sides) by panels; 360 

(b) to be securely fastened to the sides, top or floor of the cabinetry or panels; and 361 

(c) to be equipped with an integral factory-finished face or to be fitted with a custom 362 

front panel; 363 

(6) Ψōǳƛƭǘ-in household washer-ŘǊȅŜǊΩ ƳŜŀƴǎ ŀ ƘƻǳǎŜƘƻƭŘ ǿŀǎƘŜǊ-dryer that is designed, 364 

tested and marketed exclusively: 365 

(a) to be installed in cabinetry or encased (top and/or bottom, and sides) by panels; 366 

(b) to be securely fastened to the sides, top or floor of the cabinetry or panels; and 367 

(c) to be equipped with an integral factory-finished face or to be fitted with a custom 368 

front panel; 369 

(7) ΨƳǳƭǘƛ-ŘǊǳƳ ƘƻǳǎŜƘƻƭŘ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜΩ ƳŜŀƴǎ ŀ ƘƻǳǎŜƘƻƭŘ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜ 370 

equipped with more than one drum, whether in separate units or in the same casing; 371 

(8) ΨƳǳƭǘƛ-drum household washer-ŘǊȅŜǊΩ ƳŜŀƴǎ ŀ ƘƻǳǎŜƘƻƭŘ ǿŀǎƘŜǊ-dryer equipped with 372 

more than one drum, whether in separate units or in the same casing;έ 373 

Ecodesign requirements specified in the Regulations further differentiate between machines 374 

based on the rated capacity (in kg) of the machine, as declared by the manufacturer to be the 375 

maximum load that can be treated in the washing machine or washer-dryer for the selected 376 

 

 

5 The Low Voltage Directive (LVD), see section 3.4.1.2 for details. 

6 The Radio equipment Directive (RED), see section 3.4.1.3 for details. 
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programme. The rated capacity is defined based on performance measurement standards (see 377 

Section 3.3.1). This differentiation is specified for the following requirements:  378 

¶ Requirements regarding the Energy Efficiency Index (EEI):  379 

¶ Stricter for household washing machines with a rated capacity equal to or higher than 3 380 

kg;  381 

¶ Lower for household washing machines with a rated capacity lower than 3 kg. 382 

¶ Requirements regarding the washing efficiency and rinsing efficiency of the machine in 383 

the Eco-40-60 programme.  384 

¶ Stricter for household washing machines with a rated capacity equal to or higher than 3 385 

kg; 386 

¶ Lower for household washing machines with a rated capacity lower than 3 kg. 387 

The requirements regarding weighted water consumption do not differentiate between rated 388 

capacities but are stricter for washing machines and the washing cycle of washer-dryers than for 389 

the washing and drying cycle of washer-dryers. 390 

3.2.2.2. Commission Regulations 932/2012/EU and 392/2012/EU 391 

Commission Regulation (EU) No 932/2012 with regard to ecodesign requirements for household 392 

tumble driers and Commission Regulation (EU) No 392/2012 with regard to energy labelling of 393 

household tumble dryers apply to: 394 

άŜƭŜŎǘǊƛŎ Ƴŀƛƴǎ-operated and gas-fired household tumble dryers and built-in household 395 

tumble dryers, including those sold for non-ƘƻǳǎŜƘƻƭŘ ǳǎŜΦέ 396 

Though the Regulations do not apply to household combined washer-dryers and household spin-397 

extractors, they provide definitions for these machines under Article 2 as follows:  398 

άόоύ ΨƘƻǳǎŜƘƻƭŘ ŎƻƳōƛƴŜŘ ǿŀǎƘŜǊ-ŘǊƛŜǊΩ ƳŜŀƴǎ ŀ ƘƻǳǎŜƘƻƭŘ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜ ǿƘƛŎƘ 399 

includes both a spin extraction function and also a means for drying the textiles, usually 400 

by heating and tumbling; 401 

όпύ ΨƘƻǳǎŜƘƻƭŘ ǎǇƛƴ-ŜȄǘǊŀŎǘƻǊΩΣ ŀƭǎƻ ƪƴƻǿƴ ŎƻƳƳŜǊŎƛŀƭƭȅ ŀǎ ΨǎǇƛƴ-ŘǊƛŜǊΩΣ ƳŜŀƴǎ ŀƴ 402 

appliance in which water is removed from the textiles by centrifugal action in a rotating 403 

drum and drained through an automatic pump and which is designed to be used 404 

principally for non-professional purposes;έ 405 

Though a spin-extractor performs the mechanical dewatering process performed by washing 406 

machines and washer-dryers, it does not perform the cleaning or washing process and is 407 

currently out of scope of Regulations 932/2012/EU and 392/2012/EU as well as Regulations (EU) 408 

2019/2023/EU and 2019/2014/EU. It is further assumed that such appliances have a negligible 409 

market share and are thus not in scope of either of the ecodesign regulations for household 410 

laundry appliances. 411 
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The definition in Regulations 932/2012/EU and 392/2012/EU for a household combined washer-412 

dryer is in essence the same as the definition of Regulations 2019/2023 and 2019/2014 for a 413 

washer-dryer. Nonetheless, in the former, it does not clearly state that the spin extraction 414 

function and the drying function shall take place in the same drum as the washing function. 415 

Furthermore, the additional reference to the declaration of conformity provided by the 416 

manufacturer is lacking, however this can be followed as such machines are out of scope of 417 

these Regulations, i.e., it was not important to clarify the basis for their conformity.  418 

In this respect, stakeholders clarified that spin extractors are still available on the market, but 419 

with a low market share. The precise extent of the market share is unknown due to the lack of 420 

market share data. APPLiA does not represent manufacturers of spin extractors. 421 

3.2.2.3. Standard IEC 60456:2010 and IEC 60456:2016/A12:2023 422 

Standard IEC 60456:2010 ƻƴ άClothes washing machines for household use - Methods for 423 

measuring the performanceέ specifies methods for measuring the performance of clothes 424 

washing machines for household use, with or without heating devices utilising cold and/or hot 425 

water supply, i.e., applying to such devices. It also deals with spin extractors and applies to 426 

appliances for both washing and drying textiles (washer-dryers) with respect to their washing 427 

related functions. It has been amended a few times, with the last amendment dating 2023. 428 

The standard provides the following definitions: 429 

άWashing machine: appliance for cleaning and rinsing of textiles using water which may 430 

also have a means of extracting excess water from the textiles.  431 

Washer-dryer: washing machine which includes both a spin extraction function and also a 432 

means for drying the textiles, usually by heating and tumbling. 433 

Spin extractor: separate water-extracting appliance in which water is removed from 434 

textiles by centrifugal action (spin extraction). 435 

Standard extractor: spin extractor used to remove water remaining in the base load at the 436 

completion of the programme where a rinse performance measurement is required. 437 

Vertical axis washing machine: washing machine in which the load is placed in a drum 438 

which rotates around an axis which is vertical or close to vertical. For the purposes of this 439 

document, vertical axis is where the angle of the axis of rotation is more than 45 degrees 440 

to horizontal. Where the drum does not rotate, the washing machine shall be classified as 441 

a vertical axis washing machine. 442 

Horizontal axis washing machine: washing machine in which the load is placed in a drum 443 

which rotates around an axis which is horizontal or close to horizontal. For the purposes 444 

of this document, horizontal axis is where the angle of the axis is less than or equal to 45 445 

degrees to horizontal.  446 
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NOTE: The classification of vertical axis or horizontal axis in this document is only used to 447 

define the placement of the load into the drum. 448 

Automatic machine: washing machine where the load is fully treated by the machine 449 

without the need for user intervention at any point during the programme prior to its 450 

completion. 451 

Manual washing machine: washing machine where the machine requires user intervention 452 

at one or more points during the programme to enable the machine to proceed to the next 453 

operation.  454 

NOTE: Examples of user intervention could include manual fill (non-automatic water level), 455 

transfer of the load between a washing drum and a spin extractor drum or manual 456 

draining. Manual washing machines have special requirements regarding the programme 457 

which is tested for this document.έ 458 

The 2023 amendment further added the following definition: 459 

άmulti-drum washing machine: washing machine equipped with more than one drum 460 

whether in separate units or in the same casing.έ 461 

Comparing these definitions to those of the current Ecodesign and Energy labelling Regulation 462 

suggests that the scope of the standard is broader than that of the Regulation: To begin with, it 463 

includes in its scope also spin-extractors which are not in scope of the Ecodesign and Energy 464 

Labelling Regulations. Furthermore, the definition for washing machines refers to the spin 465 

function as one that may also be included in the functions of the appliance, meaning however 466 

that washing machines that do not have a spin function (mechanical dewatering) would also be 467 

under the standardΩs scope. 468 

Looking further at the specific definition for a washing machine, the standard specifies the 469 

purpose of the appliance άŦƻǊ cleaning and rinsing of textilesέΣ ǿƘŜǊŜŀǎ ǘƘŜ ŎǳǊǊŜƴǘ 9ŎƻŘŜǎƛƎƴ 470 

Regulation refer to ǘƘŜ ŎƭŜŀƴƛƴƎ ŀƴŘ ǊƛƴǎƛƴƎ ƻŦ άhousehold laundryέΦ Though this can be viewed 471 

as a difference, the term household laundry is expected to include any textiles that could need 472 

cleaning in a household, i.e., by a private consumer. In the consultantΩs view this is comparable 473 

ǿƛǘƘ ǘƘŜ ƎŜƴŜǊŀƭ ǘŜǊƳ άǘŜȄǘƛƭŜǎέ when it is associated with a household machine. 474 

The standard also refers to the action of cleaning being based on water (as opposed to dry 475 

cleaning). This could be considered narrower ǘƘŀƴ ǘƘŜ 9ŎƻŘŜǎƛƎƴ ǊŜŦŜǊŜƴŎŜ ǘƻ άǳǎƛƴƎ water, 476 

chemical, mechanical and thermal meansέ. Nonetheless, it does not exclude other means being 477 

part in the cleaning process and does not seem to be a limitation. 478 

3.2.2.4. Standard EN IEC 62512:2020 479 

Standard EN IEC 62512:2020 ά9ƭŜŎǘǊƛŎ ŎƭƻǘƘŜǎ ǿŀǎƘŜǊ-dryers for household use - Methods for 480 

ƳŜŀǎǳǊƛƴƎ ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜέ concern the performance of washer-dryers. It was last amended 481 

in 2023. 482 
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Washer-dryers are defined as a άǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜ ǿƘƛŎƘΣ ƛƴ addition to the functions of an 483 

automatic washing machine, in the same drum includes a means for drying the textiles by 484 

ƘŜŀǘƛƴƎ ŀƴŘ ǘǳƳōƭƛƴƎέ. 485 

The standard is based on IEC 61121:2012 on tumble dryers and IEC 60456:2010 on clothes 486 

washers, but is aimed at providing criteria to test the combined function of washing and drying 487 

and therefore is not suitable to only test one of the functions individually (BSI, 2023). 488 

The standard aims at providing a measurement procedure for EU regulations on ecodesign and 489 

energy labelling on household combined washer-dryers concerning the combined wash and dry 490 

functions. άWasher-dryers for communal use in blocks of flats or in launderettesέ are within the 491 

scope of this document, but it does not apply to washer-dryers for commercial laundries (BSI, 492 

2023). 493 

This definition is mainly identical with the one of the current Ecodesign and Energy labelling 494 

Regulation, only without the reference to Directive 2014/35/EU or Directive 2014/53/EU. 495 

Of interest is the scope of this standard that also refers to washer-dryers for communal use. In 496 

the parallel ESPR study on professional laundry equipment7, categories have been discussed for 497 

e.g., commercial washing machines and washer-dryers. Smaller washer-dryers used for 498 

communal use could fall under the general category for (commercial or industrial) washer-499 

dryersΣ ǿƘƛƭŜ ŦƻǊ ǿŀǎƘŜǊ ŜȄǘǊŀŎǘƻǊǎ ǊŜŦŜǊŜƴŎŜ ǘƻ άǎŜƳƛ-ǇǊƻŦŜǎǎƛƻƴŀƭέ ƛǎ ƳŀŘŜ. The differentiation 500 

is only based on the approbation of the appliance as a household one or a commercial one, also 501 

in compliance with the relevant Directives (Low Voltage Directive or Machinery Directive, 502 

respectively). The question is thus whether washer-dryers approbated as household washing 503 

machines are often used for communal use or whether the standard, which in its title refers to 504 

household washer-dryers, also applies in some cases to appliances that are actually commercial 505 

ones. For this study, of main relevance is to clarify whether household machines are often 506 

installed for communal use and how this may affect future compliance with ecodesign 507 

requirements. 508 

3.2.2.5. European statistics 509 

PRODCOM is the European statistical database for manufactured goods. Industrial production 510 

statistics are presented annually in the EU according to the PRODCOM survey, which is based on 511 

a statistical classification described in the Statistical Classification of Economic Activity of the 512 

European Union (EU) (hereafter referred as NACE) (EUROSTAT, n.d.ςb). The term NACE is 513 

derived from the French ΨNomenclature statistique des activités économiques dans la 514 

Communauté européenneΩ. Various NACE versions have been developed since 1970 (EUROSTAT, 515 

n.d.ςa). 516 

 

 

7 https://ecodesign-commlaundryappliances.eu/en 
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A revision of the NACE was launched in 2002 and as a result a regulation establishing the NACE 517 

Rev. 2 codes was published in December 2006 and these codes have been in use since 1 January 518 

2008 and onwards. Following the NACE Rev. 2 codes, PRODCOM classifies washing machines 519 

and washer-dryers under the following:  520 

¶ 2751.13.00 ς Cloth washing and drying machines, of the household type. 521 

This code was also used in the 2017 preparatory study (Boyano et al., 2017). 522 

In 2023, the NACE Revision 2 was updated for the first time, establishing the NACE Rev. 2.1 523 

codes. These codes are to progressively be rolled out in all relevant statistical domains from 524 

2025 onwards. Household washing and drying machines still appear under нтрм άManufacture 525 

of electric domestic appliancesέΦ The content of the NACE Rev. 2 class is fully covered in the 526 

corresponding NACE Rev. 2.1 class. 527 

The EU Combined Nomenclature (CN) which is a tool for classifying goods related to trade and 528 

customs tariffs (see Section 3.2.3 for details) covers both washing machines and washer-dryers 529 

under the following code:  530 

¶ 8450: Household or laundry-type washing machines, including machines which both 531 

wash and dry. 532 

Though included sub-codes differentiate between machines in terms of their capacity or 533 

opening (front and top loaders) no further aspects are mentioned of relevance for the discussion 534 

of the Ecodesign definitions and scope. 535 

3.2.2.6. European Ecolabels 536 

.ƻǘƘ ǘƘŜ {ŎŀƴŘƛƴŀǾƛŀƴ ŜŎƻƭŀōŜƭ ΨbƻǊŘƛŎ {ǿŀƴΩ ŀƴŘ ǘƘŜ DŜǊƳŀƴ Ψ.ƭǳŜ !ƴƎŜƭΩ ƭŀōŜƭ ƘŀǾŜ ƴƻ ŎǳǊǊŜƴǘ 537 

schemes for household washing machines or washer-dryers (both have certifications for 538 

detergents on the one hand and for textile cleaning services as a whole on the other, but not for 539 

machines per se). Though schemes existed at the time of the last study (Boyano Larriba et al., 540 

2017), already at that time it was considered that they did not contain any useful definitions of 541 

washing machines or washer-dryers, but only differentiation related to rated capacity where 542 

spinning performance and water consumption were concerned. The labels are therefore still 543 

considered irrelevant for the definition of the scope of the current study. 544 

3.2.2.7. US Energy Star 545 

The US Energy Star ProgrammeΩǎ definitions of residential clothes washers and washer-dryers 546 

are as follows (Energy Star, 2018). 547 

A άwŜǎƛŘŜƴǘƛŀƭ /ƭƻǘƘŜǎ ²ŀǎƘŜǊέ ƛǎ defined as ά! ŎƻƴǎǳƳŜǊ ǇǊƻŘǳŎǘ ŘŜǎƛƎƴŜŘ ǘƻ ŎƭŜŀƴ ŎƭƻǘƘŜǎΣ 548 

utilizing a water solution of soap and/or detergent and mechanical agitation or other movement, 549 

and must be one of the following classes: automatic clothes washers, semi-automatic clothes 550 

ǿŀǎƘŜǊǎΣ ŀƴŘ ƻǘƘŜǊ ŎƭƻǘƘŜǎ ǿŀǎƘŜǊǎΦέ It comprises the following subcategories: 551 
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ά1. Compact Residential Clothes Washer: A Residential Clothes Washer that has a clothes 552 

container capacity of less than 1.6 ft3 (45 L). 553 

2. Residential Clothes Washer with Heated Drying Functionality: A Residential Clothes 554 

Washer that cleans and dries clothes in a single tumble-type drum; a drying cycle cannot 555 

be performed without first performing a wash cycle. Drying is accomplished in the wash 556 

drum through use of a heat source and forced air circulation. 557 

3. Residential Clothes Washer with Supplementary Wash System: A consumer product 558 

that meets the definition of a Residential Clothes Washer and includes a supplementary 559 

wash system that cleans clothes in an integrated, separate drum and also meets the 560 

definition of a Compact Residential Clothes Washer. The primary clothes washer and the 561 

supplementary wash system are powered by a single electric power source.έ 562 

Looking at the definitions for washing machines, it seems that though the terms used are not 563 

always identical (e.g., residential is used and not household), the general meaning of the 564 

formulations are quite similar to those of the Ecodesign Regulations. The main difference refers 565 

ǘƻ ǘƘŜ ǎŜŎƻƴŘ ŘŜŦƛƴƛǘƛƻƴ ŦƻǊ ŀ άResidential Clothes Washer with Heated Drying Functionalityέ 566 

which seems to coincide with a washer-dryer, but which only applies to appliances where the 567 

washing and drying cycle cannot be operated separately. Washer-dryers placed on the EU 568 

market are understood to allow separate function and would not be covered by this definition. 569 

¢ƘŜ ǘƘƛǊŘ ŘŜŦƛƴƛǘƛƻƴ ǘƻ άResidential Clothes Washer with Supplementary Wash Systemέ ƛǎ 570 

understood to coincide with a multi-drum washing machine and thus also does not bring 571 

forward additional aspects of relevance for revising the ecodesign definitions and scope. 572 

Washer-dryers are also part of the scheme for washing machines and are defined as follows: 573 

ά/ƻƳōƛƴŀǘƛƻƴ !ƭƭ-in-One Washer-Dryer: A consumer product that meets the definition of a 574 

Residential Clothes Washer and Electric Clothes Dryer or Gas Clothes Dryer, which cleans and 575 

dries clothes in a single tumble-type drum; a drying cycle can be performed independently 576 

without first performing a wash cycle.έ It further refers to the following subcategories: 577 

άмΦ Combination All-in-One Washer-Dryer with Air-Only Drying: A Combination All-in-578 

One Washer-Dryer that uses circulated air (without the use of water) to cool and 579 

condense moisture from the dryer process air, during the dry cycle. 580 

2. Combination All-in-One Washer-Dryer with Water-Cooled Drying: A Combination All-581 

in-One Washer-Dryer that consumes water to cool and condense moisture from the dryer 582 

ǇǊƻŎŜǎǎ ŀƛǊΣ ŘǳǊƛƴƎ ǘƘŜ ŘǊȅ ŎȅŎƭŜΦέ 583 

This definition ŦƻǊ άCombination All-in-One Washer-Dryerǎέ is similar to the Ecodesign 584 

Regulations definition for washer-dryers, aside from the additional reference to the different 585 

cooling systems (air based and water based). It is currently assumed that both types of washer-586 

dryers are placed on the EU market. 587 

The scope of the Energy Star scheme is defined as follows: 588 
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ά!. Included Products: Products that meet the definition of a Residential Clothes Washer 589 

or Commercial Clothes Washer as specified herein are eligible for ENERGY STAR 590 

certification, with the exception of products listed in Section 2.B. 591 

B. Excluded Products: The following products are not eligible for ENERGY STAR 592 

certification: 593 

1. Products with a primary clothes washer drum volume of less than 1.6 cubic feet 594 

2. Products configured in any way other than a front- or top-loading design 595 

3. Combination All-in-One Washer-Dryers with Water-Cooled Drying 596 

4. Residential Clothes Washers with Heated Drying Functionality 597 

5. Commercial Clothes Washers with a clothes container volume larger than 8.0 cubic 598 

feet 599 

6. Commercial Clothes Washer with top-ƭƻŀŘƛƴƎ ŘŜǎƛƎƴέ 600 

Washer-dryers are not specifically ƳŜƴǘƛƻƴŜŘ ǳƴŘŜǊ ό!ύΣ ōǳǘ ŀǎ ƻƴƭȅ ǘƘŜ άCombination All-in-601 

One Washer-Dryers with Water-Cooled Dryingέ ŀǊŜ ŜȄŎƭǳŘŜŘ ŦǊƻƳ ǘƘŜ ǎŎƻǇŜ ƛǘ ƛǎ ŀǎǎǳƳŜŘ ǘƘŀǘ 602 

appliances belonging to the άCombination All-in-One Washer-Dryer with Air-Only Dryingέ group 603 

are within scope. This can also be followed as form exchanges with manufacturers it is 604 

understood that water cooled drying is more energy intensive than air cooled drying. In other 605 

words, it is assumed that the former would not comply with the minimum energy performance.  606 

Specific requirements differentiate between appliances with different capacities: 607 

¶ Residential Clothes Washers, Front-loading (> 2.5 cu-ft). 608 

¶ Residential Clothes Washers, Top-loading (> 2.5 cu-ft)  609 

¶ wŜǎƛŘŜƴǘƛŀƭ /ƭƻǘƘŜǎ ²ŀǎƘŜǊǎ όҖ нΦр Ŏǳ-ft) 610 

APPLiA confirmed that άWhile some air-cooled and air-vented washer-dryers existed in the US 611 

market, to APPLiA's knowledge, these types have never been commercially available in the EU.έ 612 

3.2.2.8. Reference to the last preparatory study 613 

In the last preparatory study (Boyano Larriba et al., 2017), the draft final proposal for definitions 614 

was as follows: 615 

άΨIƻǳǎŜƘƻƭŘ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜΩ ƳŜŀƴǎ ŀƴ ŀǳǘƻƳŀǘƛŎ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜ ǿƘƛŎƘ ŎƭŜŀƴǎ ŀƴŘ ǊƛƴǎŜǎ 616 

textiles by using water, chemical, mechanical and thermal means; which also has a spin 617 

extraction function and which is designed in a way principally intended for domestic use 618 

complying with the Low Voltage Directive 2014/35/EU as stated by the manufacturer in the 619 

Declaration of Conformity (DoC). 620 
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ΨIƻǳǎŜƘƻƭŘ ŎƻƳōƛƴŜŘ ǿŀǎƘŜǊ-ŘǊȅŜǊΩ ƳŜŀƴǎ ŀ ƘƻǳǎŜƘƻƭŘ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ ōƻǘƘ 621 

a spin extraction function and also means for drying the textiles by heating and tumbling.έ 622 

The draft final proposal for product scope was (Boyano Larriba et al., 2017): 623 

ά¢Ƙƛǎ wŜƎǳƭŀǘƛƻƴ ŜǎǘŀōƭƛǎƘŜǎ 9ŎƻŘŜǎƛƎƴ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘƘŜ ǇƭŀŎƛƴƎ ƻƴ ǘƘŜ ƳŀǊƪŜǘ ƻŦ ŜƭŜŎǘǊƛŎ 624 

mains-operated household washing machines and household washer-dryers including those 625 

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

household washing machines and washer-dryers. 627 

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

This Regulation establishes requirements for the labelling of and the provision of supplementary 629 

product information on electric mains-operated household washing machines and household 630 

washer-dryers including those which are electric mains-operated but can also be powered by 631 

batteries, and including built-in household washing machines and washer-ŘǊȅŜǊǎΦέ 632 

However, in the follow-up (Boyano et al., 2017) it is explained: 633 

άScope: The scope of the current regulations will also apply to the revised regulations, being only 634 

slightly adapted by better delimiting household and non-household appliances by referring to 635 

the Low Voltage Directive 2014/35/EU, which is applicable to household appliances. A key 636 

revision is that household washer-dryers will henceforth be included in the revised scope of the 637 

Ecodesign and EU Energy Label regulations for household washing machines; to align the 638 

washer-dryer Energy Label with both Ecodesign rules, and the 2017 Regulation on Energy 639 

Labelling. Therefore, the definitions applicable to household washer-dryers have been added 640 

accordingly. 641 

Exclusions: Household washing-machines and household washer-dryers powered solely by an 642 

internal battery will be excluded from the scope of the revised regulations. ώΧϐέ. 643 

The scope defined in Boyano Larriba et al. (2017) is clearer in the reference to battery operation. 644 

It is clear from the formulation that the source of power for which the appliance is intended is 645 

the electric mains but that it could also be operated on a battery as an alternative. However, as 646 

it is not specifically mentioned whether the battery is internal or external, both could be 647 

interpreted. In the follow up study, this was clarified through the exclusion, which clarifies that 648 

it was never the purpose that (internal) battery operated appliances be in the scope of the 649 

Regulations. Nonetheless, this explicitness is missing in the current Regulations. Article 2(1)(b) 650 

excludes άōŀǘǘŜǊȅ-operated household washing machines and household washer-dryers that 651 

Ŏŀƴ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ Ƴŀƛƴǎ ǘƘǊƻǳƎƘ ŀƴ !/κ5/ ŎƻƴǾŜǊǘŜǊ ǇǳǊŎƘŀǎŜŘ ǎŜǇŀǊŀǘŜƭȅέΦ IƻǿŜǾŜǊΣ ƛƴ 652 

reverse order, it could still be understood that an appliance designed for operation on the 653 

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

Referring specifically to external batteries in the scope definition would add to the clarity and 655 

ensure that internal battery-operated appliances are excluded. 656 
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3.2.2.9. Summary of existing definitions ς Washing machines 657 

Table 3-1 below gives a summary of existing definitions of household washing machines. 658 

Table 3-1: Summary of existing definitions of household washing machines. 659 

 660 

 
EU Ecodesign / Energy 
Label Regulations 
(WM/WD)*  

IEC / EN standards 
EU Prodcom 
statistics 

EU Combined Nomenclature (CN) US Energy Star label 

Function 

ΨΩhousehold washing 
machineΩ means an 
automatic washing 
machine which cleans 
and rinses household 
laundry by using water, 
chemical, mechanical 
and thermal means, 
which also has a spin 
ŜȄǘǊŀŎǘƛƻƴ ŦǳƴŎǘƛƻƴΩ 

Ψ²ŀǎƘƛƴƎ ƳŀŎƘƛƴŜΥ ŀǇǇƭƛŀƴŎŜ 
for cleaning and rinsing of 
textiles using water which may 
also have a means of 
extracting excess water from 
ǘƘŜ ǘŜȄǘƛƭŜǎΩ 

Ψ/ƭƻǘƘ ǿŀǎƘƛƴƎ ŀƴŘ 
ŘǊȅƛƴƎ ƳŀŎƘƛƴŜǎΩ 

ΨIƻǳǎŜƘƻƭŘ ƻǊ ƭŀǳƴŘǊȅ-type washing 
machines, including machines which 
ōƻǘƘ ǿŀǎƘ ŀƴŘ ŘǊȅΩ 

Ψ! ŎƻƴǎǳƳŜǊ ǇǊƻŘǳŎǘ ŘŜǎƛƎƴŜŘ ǘƻ ŎƭŜŀƴ 
clothes, utilizing a water solution of 
soap and/or detergent and mechanical 
agitation or other movementΩ automatic 
clothes washers, semi-automatic clothes 
ǿŀǎƘŜǊǎΣ ŀƴŘ ƻǘƘŜǊ ŎƭƻǘƘŜǎ ǿŀǎƘŜǊǎΩ 

Operation Automatic Automatic/ manual -- -- Automatic / semi-automatic / other 

Intended use 
ΨIƻǳǎŜƘƻƭŘΩ όŀǎ ǎǇŜŎƛŦƛŜŘ 
through the other 
aspects) 

ΰŦƻǊ ƘƻǳǎŜƘƻƭŘ ǳǎŜΨ 
ΨƻŦ ǘƘŜ ƘƻǳǎŜƘƻƭŘ 
ǘȅǇŜΩ 

ΨIƻǳǎŜƘƻƭŘ ƻǊ ƭŀǳƴŘǊȅ-ǘȅǇŜΩ ΨwŜǎƛŘŜƴǘƛŀƭ /ƭƻǘƘŜǎ ²ŀǎƘŜǊΩ 

Design format 

LƴŎƭǳŘƛƴƎ Ψōǳƛƭǘ-ƛƴΩ 
appliances; 

Also multi-drum 
machines (for certain 
specifications) 

ΨǿƛǘƘ ƻǊ ǿƛǘƘƻǳǘ ƘŜŀǘƛƴƎ 
devices utilising cold and/or 
Ƙƻǘ ǿŀǘŜǊ ǎǳǇǇƭȅΩ 

Horizontal/ vertical axis 

-- -- Different types (see Section 3.2.2.7) 
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EU Ecodesign / Energy 
Label Regulations 
(WM/WD)*  

IEC / EN standards 
EU Prodcom 
statistics 

EU Combined Nomenclature (CN) US Energy Star label 

Capacity and / 
or dimensions 

Certain specifications do 
not apply to appliances < 
/  = 2 kg; 

Some criteria 
differentiate between 
appliances < 3 kg and =/> 
3 kg 

 

-- -- -- 
Criteria refer to different capacities, but 
not definitions 

Power supply 

ΨŜƭŜŎǘǊƛŎ Ƴŀƛƴǎ-ƻǇŜǊŀǘŜŘΩ 
ƻǊ ΨŜƭŜŎǘǊƛŎ Ƴŀƛƴǎ-
ƻǇŜǊŀǘŜŘΩ ǘƘŀǘ ΨŎŀƴ ŀƭǎƻ 
ōŜ ǇƻǿŜǊŜŘ ōȅ ōŀǘǘŜǊƛŜǎΩ 

-- -- -- -- 

Other 

ΰǿƘƛŎƘ ƛǎ ŘŜŎƭŀǊŜŘ ōȅ ǘƘŜ 
manufacturer in the 
Declaration of 
Conformity as complying 
with Directive 
2014/35/EU of the 
European Parliament 
and of the Council or 
with Directive 
2014/53/EU of the 
European Parliament 
ŀƴŘ ƻŦ ǘƘŜ /ƻǳƴŎƛƭΨ 

-- -- -- -- 

*WD: washer-dryer, WM: washing machine 661 

Source: Own compilation based on the previous chapters and sources mentioned there. 662 

3.2.2.10. Summary of existing definitions ς Washer-dryers 663 

Table 3-2 below gives a summary of existing definitions of household washer-dryers.  664 
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Table 3-2: Summary of existing definitions of household washer-dryers. 665 

 

EU Ecodesign / 
Energy Label 
Regulations 

(WM/WD) 

EU Ecodesign / 
Energy Label 
Regulations (HH 
Tumble Dryers) 

IEC standard 60456 
EN / IEC standard 
62512 

EU Prodcom statistics // 

EU Combined Nomenclature 
(CN) 

US Energy Star label (based on CFR 
definitions) 

Function 

ΩƘƻǳǎŜƘƻƭŘ 
washer-ŘǊȅŜǊΩ 
means a 
household 
washing machine 
which, in 
addition to the 
functions of an 
automatic 
washing 
machine, in the 
same drum 
includes a means 
for drying the 
textiles by 
heating and 
tumbling 

ΨƘƻǳǎŜƘƻƭŘ 
combined washer-
ŘǊƛŜǊΩ ƳŜŀƴǎ ŀ 
household washing 
machine which 
includes both a 
spin extraction 
function and also a 
means for drying 
the textiles, usually 
by heating and 
tumbling 

Ψ²ŀǎƘŜǊ-dryer: 
washing machine 
which includes both 
a spin extraction 
function and also a 
means for drying the 
textiles, usually by 
heating and 
ǘǳƳōƭƛƴƎΩ 

ΨǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜ 
which, in addition 
to the functions of 
an automatic 
washing machine, 
in the same drum 
includes a means 
for drying the 
textiles by heating 
ŀƴŘ ǘǳƳōƭƛƴƎΩ 

Ψ/ƭƻǘƘ ǿŀǎƘƛƴƎ ŀƴŘ ŘǊȅƛƴƎ 
ƳŀŎƘƛƴŜǎΩ 

//  

ΨIƻǳǎŜƘƻƭŘ ƻǊ ƭŀǳƴŘǊȅ-type 
washing machines, including 
machines which both wash 
ŀƴŘ ŘǊȅΩ 

Ψ/ƻƳōƛƴŀǘƛƻƴ !ƭƭ-in-One Washer-Dryer: 
A consumer product that meets the 
definition of a Residential Clothes 
Washer and Electric Clothes Dryer or 
Gas Clothes Dryer, which cleans and 
dries clothes in a single tumble-type 
drum; a drying cycle can be performed 
independently without first performing 
ŀ ǿŀǎƘ ŎȅŎƭŜΩ 

Operation automatic -- -- -- --  

Intended use 

household (as 
specified through 
the other 
aspects) 

-- ΰŦƻǊ ƘƻǳǎŜƘƻƭŘ ǳǎŜΨ 

ΨŦƻǊ ƘƻǳǎŜƘƻƭŘ ǳǎŜΩ 
(also for communal 
use in blocks of 
flats /  in 
launderettes) 

ΨƻŦ ǘƘŜ ƘƻǳǎŜƘƻƭŘ ǘȅǇŜΩ 

//  

ΨIƻǳǎŜƘƻƭŘ ƻǊ ƭŀǳƴŘǊȅ-ǘȅǇŜΩ 

ΨwŜǎƛŘŜƴǘƛŀƭ ǿŀǎƘŜǊ-ŘǊȅŜǊǎΩ 

Design 
format 

ƛƴŎƭǳŘƛƴƎ Ψōǳƛƭǘ-
ƛƴΩ ŀǇǇƭƛŀƴŎŜǎ; 

Also multi-drum 
machines (for 
certain 
specifications) 

-- 

ΨǿƛǘƘ ƻǊ ǿƛǘƘƻǳǘ 
heating devices 
utilising cold and/or 
Ƙƻǘ ǿŀǘŜǊ ǎǳǇǇƭȅΩ 

-- -- Different types (see Section 3.2.2.7) 
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EU Ecodesign / 
Energy Label 
Regulations 

(WM/WD) 

EU Ecodesign / 
Energy Label 
Regulations (HH 
Tumble Dryers) 

IEC standard 60456 
EN / IEC standard 
62512 

EU Prodcom statistics // 

EU Combined Nomenclature 
(CN) 

US Energy Star label (based on CFR 
definitions) 

Capacity and 
/ or 
dimensions 

Certain 
specifications do 
not apply to 
appliances < / = 2 
kg; 

Some criteria 
differentiate 
between 
appliances < 3 kg 
and =/> 3 kg 

 

-- -- -- -- 
Criteria refer to different capacities, but 
not definitions 

Power supply 

ΨŜƭŜŎǘǊƛŎ Ƴŀƛƴǎ-
ƻǇŜǊŀǘŜŘΩ ƻǊ 
ΨŜƭŜŎǘǊƛŎ Ƴŀƛƴǎ-
ƻǇŜǊŀǘŜŘΩ ǘƘŀǘ 
ΨŎŀƴ ŀƭǎƻ ōŜ  
powered by 
ōŀǘǘŜǊƛŜǎΩ 

-- -- -- -- -- 
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EU Ecodesign / 
Energy Label 
Regulations 

(WM/WD) 

EU Ecodesign / 
Energy Label 
Regulations (HH 
Tumble Dryers) 

IEC standard 60456 
EN / IEC standard 
62512 

EU Prodcom statistics // 

EU Combined Nomenclature 
(CN) 

US Energy Star label (based on CFR 
definitions) 

Other 

ΰǿƘƛŎƘ ƛǎ 
declared by the 
manufacturer in 
the Declaration 
of Conformity as 
complying with 
Directive 
2014/35/EU of 
the European 
Parliament and 
of the Council or 
with Directive 
2014/53/EU of 
the European 
Parliament and 
ƻŦ ǘƘŜ /ƻǳƴŎƛƭΨ 

-- -- -- -- -- 

Source: Own compilation based on the previous chapters and sources mentioned there. 666 
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3.2.2.11. Feedback from stakeholders with regard to the existing scope 667 

and definitions 668 

So far, most stakeholders consulted did not indicate problems with the definitions of the existing 669 

Regulations, despite their differences to definitions of other legislation and standards. From the 670 

handful of manufacturers with which interviews were held, only one made indications of two 671 

shortcomings of the definitions. 672 

One aspect raised was the reference to battery operation of washing machines and/or washer-673 

dryers made in the scope of the Regulations. In Article 1.1 the Regulations refer to the scope as 674 

ŦƻƭƭƻǿǎΥ άelectric mains-operated household washing machines and household washer-dryers, 675 

including built-in household washing machines and household washer-dryers and electric mains-676 

operated household washing machines and household washer-dryers that can also be powered 677 

by batteriesέΦ 678 

The manufacturer explained that it is not aware of any washing machines or washer-dryers that 679 

are operated on an internal battery. It was rather assumed that battery operation was included 680 

in the scope definition as it had been used in Ecodesign Regulations for other products and thus 681 

added with anticipation that there could be such products on the market. In contrast, it was 682 

explained that a washing machine could be operated on an external battery, for example in cases 683 

where the consumer has a photovoltaic system that feeds into an energy storage battery system. 684 

It was proposed to clarify in the legal text that internal batteries were meant, as the 685 

manufacturer will not have control of the external connections of the appliance. 686 

The consultants view the reference of the scope of the Regulations as clear in terms of it applying 687 

to appliances that are designed to be connected to the electric mains, however that could also 688 

be operated by battery. However, inclusion of the reference to battery operated appliances at 689 

the end of the sentence seems to result in confusion and could be a source of future 690 

uncertainties. This aspect was discussed during the 1st stakeholder meeting and feedback was 691 

also provided afterwards by stakeholder. Following the feedback provided by various actors 692 

thereafter it is concluded not to change this article. Stakeholders argued that it is correct for the 693 

definition to not indicate whether external or internal batteries is meant, as this keeps the scope 694 

as general as possible, thereby avoiding potential opportunities to avoid the regulation.  695 

A further aspect raised by the manufacturer related to the reference of the Regulation to 696 

household appliances, leaving it open as to how it should be determined whether an appliance 697 

is intended for use in households.  698 

This aspect has also been investigated in the parallel ESPR study on professional laundry 699 

appliances (i.e., commercial and industrial appliances), where it is under consideration whether 700 

ǘƻ ǊŜŦŜǊ ǘƻ ǘƘŜ ǘŜǊƳ άƴƻƴ-ƘƻǳǎŜƘƻƭŘέ ƛƴ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ƭŀǳƴŘǊȅ ŀǇǇƭƛŀƴŎŜǎ ƛƴ ǎŎƻǇŜΣ ŀǎ ŀ ƳŜŀƴǎ 701 

of having a clear-cut criteria for differentiating between household appliances in scope of the 702 

Regulations under review in this study, and non-household ones that would be affected by 703 

future Regulations for commercial and/or industrial laundry appliances. In that study it could be 704 

clarified with stakeholders that household appliances are in scope of Directive 2014/35/EU 705 

relating to the making available on the market of electrical equipment designed for use within 706 
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certain voltage limits (LVD or Low Voltage Directive). In contrast, commercial and industrial 707 

laundry machines are in scope of Directive 2006/42/EC (the Machinery Directive). It was 708 

understood that in line with these two legislative frameworks, in the market approbation (and 709 

thus in related declarations of conformity) of a specific model, a washing machine or washer-710 

dryer is intended by the manufacturer for use in a household, in a commercial environment or 711 

in an industrial environment. 712 

Nonetheless, the definition of household washing machines and household washer-dryers 713 

included in the current Regulations (Article 2(3) and Article 2(4) respectively) refers to the LVD, 714 

specifying, e.g., that a: 715 

άΨƘƻǳǎŜƘƻƭŘ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜΩ ƳŜŀƴǎ ŀƴ ŀǳǘƻƳŀǘƛŎ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜ ǿƘƛŎƘ ώΧϐ and which is 716 

declared by the manufacturer in the Declaration of Conformity as complying with Directive 717 

2014/35/EU of the European Parliament and of the Council or with Directive 2014/53/EU of the 718 

European Parliament and of the Councilέ; 719 

So far, even though it could be questioned whether the reference to conformity with Directive 720 

2014/35/EU (LVD) or Directive 2014/53/EU (Radio equipment Directive or RED) may cause 721 

confusion as conformity with the LVD could be understood not to be obligatory, it seems that a 722 

clear link to the LVD as opposed to the Machinery Directive is already established.  723 

¶ Regarding the last aspect, the RED applies to radio equipment which is defined by RED 724 

Article 2(1) as: άŀƴ ŜƭŜŎǘǊƛŎŀƭ ƻǊ ŜƭŜŎǘǊƻƴƛŎ ǇǊƻŘǳŎǘΣ ǿƘƛŎƘ ƛƴǘŜƴǘƛƻƴŀƭƭȅ ŜƳƛǘǎ ŀƴŘκƻǊ 725 

receives radio waves for the purpose of radio communication and/or 726 

radiodetermination, or an electrical or electronic product which must be completed with 727 

an accessory, such as antenna, so as to intentionally emit and/or receive radio waves for 728 

ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǊŀŘƛƻ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŀƴŘκƻǊ ǊŀŘƛƻŘŜǘŜǊƳƛƴŀǘƛƻƴΤέ 729 

¶ The latter is assumed to be the case with connected appliances, which will have some 730 

form of accessory to emit and receive radio waves when connecting to the network. 731 

However, it is assumed that such appliances would still need to comply with the LVD. It 732 

may thus be necessary to revise the definitions so that it is clear, that only appliances 733 

declared by the manufacturer in the declaration of conformity as being in compliance 734 

with either the LVD or the LVD and the RED are in scope. It is to be discussed with 735 

stakeholders how this should be addressed.  736 

[NOTE FOR STAKEHOLDERS: Stakeholder feedback received on this point stated that no further 737 

clarification was necessary. Thus, the authors of this Review Study conclude no further 738 

clarification is required.] 739 

3.2.3. Classification of washing machines and washer-dryers 740 

The current Ecodesign and Energy Label Regulations for washing machines and washer-dryers 741 

do not include classifications aside from the general differentiation between washing machines 742 

and washer-dryers. 743 
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There is some differentiation between capacity ratings in requirements related to the energy 744 

efficiency index, washing efficiency and rinsing efficiency, with machines with a capacity rating 745 

above 3 kg being regulated in a stricter manner than those below the threshold. However, this 746 

is hard to see as a classification of appliances, also seeing as the capacity rating is always 747 

specified in relation to a specific programme (in the Regulations the eco 40-60 programme is the 748 

reference) and may differ for other programmes. 749 

3.2.3.1. The EU Combined Nomenclature (CN) 750 

The Combined Nomenclature (CN) is a tool for classifying goods, set up to meet the 751 

requirements of the Common Customs Tariff and of EU external trade statistics. It is also used 752 

in intra-EU trade statistics. The CN is an EU development of the World Customs Organization's 753 

Harmonized System nomenclature with special EU-specific subdivisions. This is a systematic list 754 

of commodities applied by most trading nations (used also for international trade negotiations). 755 

Every year, Annex I to the basic CN Regulation (Council Regulation 2658/87/EEC) on the tariff 756 

and statistical nomenclature and on the Common Customs Tariff) is updated and published as a 757 

stand-alone Regulation in the EU's Official Journal. Updates consider changes that have been 758 

agreed at international level, either at the World Customs Organization (WCO) with regard to 759 

the Harmonized System (HS) nomenclature or within the framework of the World Trade 760 

Organization (WTO) with regard to conventional duty rates. Other changes may be required to 761 

reflect the evolution of, e.g., commercial policy, technological or statistical requirements. 762 

(European Commission, 2023). 763 

Under Council Regulation 2658/87/EEC (CN, 2024/Consolidated Version from 26.10.2024), 764 

washing machines and washer-dryers would fall under the following codes and sub-codes: 765 

8450: Household or laundry-type washing machines, including machines which both 766 

wash and dry: 767 

τ Machines, each of a dry linen capacity not exceeding 10 kg: 768 

8450 11: τ τ Fully automatic machines: 769 

τ τ τ Each of a dry linen capacity not exceeding 6 kg 770 

8450 11 11: ς ς ς ς Front-loading machines 771 

8450 11 19: ς ς ς ς Top-loading machines 772 

8450 11 90: τ τ τ Each of a dry linen capacity exceeding 6 kg but not exceeding 10 kg 773 

8450 12 00: τ τ Other machines, with built-in centrifugal drier 774 

8450 19 00: τ τ Other 775 

8450 20 00: τ Machines, each of a dry linen capacity exceeding 10 kg 776 

8450 90 00: τ Parts 777 
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The reference to front and top loading machines is the only change since the initial Regulation 778 

of 1987. This classification also includes categorisation in terms of load, however further 779 

categorisations are not addressed. 780 

3.2.3.2. Functional performance classification 781 

Boyano Larriba et al. (2017) referred to the following functional parameters for household 782 

washing machines and household washer-dryers, in part based on stakeholder feedback: 783 

¶ άPrimary functions: 784 

¶ Washing machines: Washing / cleaning; rinsing; spin extraction 785 

¶ Washer-dryers: Washing / cleaning; rinsing; spin extraction; the drying (only) or 786 

continuous washing-drying function is seen either as primary function by some 787 

stakeholders or as secondary function by others. 788 

¶ Secondary functions: 789 

¶ Automatic detergent dosage 790 

¶ The possibility of adapting the spin speed or capability to be remotely controlled 791 

(Demand Response (DR) functionality) are seen as secondary functions of washing 792 

machines and washer-dryers by some stakeholders. 793 

¶ Also, some stakeholders see the drying (only) function as secondary function of washer-794 

dryers. One argument provided for the drying function of a washer-dryer being 795 

considered as a secondary function, at least as stand-alone function, is that results from 796 

household testing and user surveys demonstrate washer-dryers being mainly used as a 797 

washing machine and only occasionally as a dryerέ 798 

Boyano Larriba et al. (2017) also discussed the relevance of referring to "automatic" in the 799 

definition of household washing machines, seeing that only automatic ones are sold in the 800 

European market. This was discussed with stakeholders, of which one recommended to keep 801 

the reference to automatic appliances in the scope but not to refer to it in the definitions as the 802 

Regulations apply only to equipment placed on the European market. The current Regulation is 803 

understood by the consultants to reflect the results of this discussion. 804 

3.2.3.3. Distinction between household and non-household washing 805 

machines and washer-dryers 806 

Parallel to this study, an ESPR preparatory study (Koehler et al., On-going) is also underway for 807 

professional laundry appliances which refers among others to commercial and industrial 808 

washing machines and washer-dryers. An earlier Ecodesign study (Graulich et al., 2011b) was 809 

already carried out for these appliances where a first distinction was made between domestic 810 

and non-domestic use. This distinction ǿŀǎ ŘŜǘŜǊƳƛƴŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ΨƛƴǘŜƴŘŜŘ ǳǎŜΩ όŘƻƳŜǎǘƛŎ 811 

versus commercial / industrial use) as declared by the manufacturer in the product information 812 

or the Declaration of Conformity which is also reflected in the distinction between the 813 

Household and commercial/industrial segments that is based on their relation to the scope of 814 
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the Machinery Directive and the Low Voltage Directive (see Sections 3.4.1.1 and 3.4.1.2 more 815 

details). 816 

Whereas the ongoing preparatory study (Koehler et al., On-going) and the 2011 study (Graulich 817 

et al., 2011b) refer to professional washing machines and washer-dryers, the term professional 818 

is not clearly defined and does not allow a clear delimitation of which machines are in scope of 819 

this study and which would be in scope of regulation developed for professional (commercial 820 

and/or industrial) machines. Though the 2011 study (Graulich et al., 2011b) looked among 821 

others at the category of use of various machines (e.g., coin and card laundries, apartment 822 

household laundries, hospitality laundry and commercial and industrial laundries), this 823 

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

commercial/industrial ones.   825 

In practice, though manufacturers classify their machines for commercial or industrial use, a 826 

domestic appliance can also be retrofitted with a card or coin dispenser and used in commercial 827 

laundries as is sometimes the case in communal washrooms or at camping grounds. In parallel, 828 

for various reasons, some private users may decide to purchase and operate a (semi-) 829 

professional machine which has been intended for commercial use. In this sense, future 830 

regulations cannot apply to a product based on where it is used but must achieve a clear 831 

delimitation between household and non-household machines. In the course of the Koehler et 832 

al. (On-going) study, some manufacturers explained that they may have separate approbations 833 

for an appliance that is basically the same, meaning that it may be placed on the market as a 834 

household appliance under one model name and as a commercial appliance under a separate 835 

model name, despite the basic equivalence of the devices. 836 

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

2006/42/EC (Machine Directive, 2006/9.6.2006), in force since 29th December 2009. It clarifies 838 

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

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

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

ŜȄŎƭǳŘŜǎ ΨŜƭŜŎǘǊƛŎŀƭ ŀƴŘ ŜƭŜŎǘǊƻƴƛŎ ǇǊƻŘǳŎǘǎ ώŦŀƭƭƛƴƎ ǳƴŘŜǊ ǘƘŜ ŀǊŜŀΧϐ ƘƻǳǎŜƘƻƭŘ ŀǇǇƭƛŀƴŎŜǎ 842 

ƛƴǘŜƴŘŜŘ ŦƻǊ ŘƻƳŜǎǘƛŎ ǳǎŜΩΣ ƳŜŀƴƛƴƎ ǘƘŀǘ ǘƘŜ aŀŎƘƛƴŜǊȅ 5ƛǊŜŎǘƛǾŜ ŘƻŜǎ ƴƻǘ ŀǇǇƭȅ ǘƻ ǎǳŎƘ 843 

domestic equipment, as long as it is in the voltage rate considered to be low (between 50-1000 844 

V AC or between 75-1500 V DC). Such household appliances are covered by the former Low 845 

Voltage Directive (LVD) 2006/95/EC, recast as Directive 2014/35/EU (LVD, 2014/29.3.2014)8, i.e., 846 

must fulfil the safety objectives of the LVD. 847 

It could be interpreted that as long as laundry machinery would have a voltage rating within the 848 

above limits, it would be subject to the LVD requirements, regardless of whether it is domestic 849 

equipment or not. However, the Commission interprets that whether a machine is to be 850 

 

 

8 Directive 2006/95/EC was reviewed and recast as Directive 2014/35/EU which is still in force. 
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ŎƻƴǎƛŘŜǊŜŘ ŀ ϦƘƻǳǎŜƘƻƭŘ ŀǇǇƭƛŀƴŎŜ ƛƴǘŜƴŘŜŘ ŦƻǊ ŘƻƳŜǎǘƛŎ ǳǎŜέ ǿƻǳƭŘ ŘŜǇŜƴŘ ƻƴ Ƙƻǿ ǘƘŜ 851 

manufacturer has specified the machine in its declaration of conformity or product information 852 

(European Commission [EC], 2024b). In contrast, for commercial and industrial appliances, in its 853 

ƎǳƛŘŀƴŎŜ ŘƻŎǳƳŜƴǘΣ ǘƘŜ 9/ ǎǘŀǘŜǎ ǘƘŀǘ άŀǇǇƭƛŀƴŎŜǎ ŦƻǊ ǘƘŜ ƘƻǳǎŜƪŜŜǇƛƴƎ ŦǳƴŎǘƛƻƴǎ ώΧϐ ǘƘŀǘ ŀǊŜ 854 

intended for commercial or industrial use are not excluded from the scope of the Machinery 855 

5ƛǊŜŎǘƛǾŜέ (EC, 2024b). It is thus concluded that appliances intended by the manufacturer for 856 

household use would be covered by the LVD, as long as they are within the relevant voltage 857 

rating. Furthermore, regardless of voltage rating, appliances intended for commercial or 858 

industrial use would be covered by the Machinery Directive. Following this logic, the intention 859 

specified by the manufacturer in the approbation of laundry appliances and specifically in the 860 

Declaration of Conformity provides a clear cut-differentiation between household appliances 861 

and those intended for commercial or industrial use. 862 

To further strengthen this interpretation, the new Machinery Regulation can be considered. 863 

Following the last review of the Machinery Directive it was replaced by a Regulation9 and has a 864 

similar exclusion from scope for household (laundry) appliances in article 2(2)(p)(i). Additionally, 865 

in its recital 18 the Regulation also specifically refers to the ambiguity and it is clear that its 866 

intention is to exclude household appliances such as washing machines from the Regulation, 867 

thus creating a clear separation between the household segment and other segments in the 868 

market:  869 

άόмуύ IƻǳǎŜƘƻƭŘ ŀǇǇƭƛŀƴŎŜǎ ƛƴǘŜƴŘŜŘ ŦƻǊ ŘƻƳŜǎǘƛŎ ǳǎŜ ǿƘƛŎƘ ŀǊŜ ƴƻǘ ŜƭŜŎǘǊƛŎŀƭƭȅ ƻǇŜǊŀǘŜŘ 870 

furniture, audio and video equipment, information technology equipment, office machinery, 871 

low-voltage switchgear and control gear and electric motors fall within the scope of Directive 872 

2014/35/EU of the European Parliament and of the Council and should therefore be excluded 873 

from the scope of this Regulation. Some of those products, for example washing machines, are 874 

progressively incorporating Wi-Fi functions and are therefore covered by Directive 2014/53/EU 875 

of the European Parliament and of the Council (12) as radio equipment. Those products should 876 

ŀƭǎƻ ōŜ ŜȄŎƭǳŘŜŘ ŦǊƻƳ ǘƘŜ ǎŎƻǇŜ ƻŦ ǘƘƛǎ wŜƎǳƭŀǘƛƻƴέ. This change makes clear that laundry 877 

appliances would either be in the scope of the Machinery Regulation or of the LVD but not of 878 

both. 879 

The current definitions specified in the Ecodesign and Energy Label Regulations for washing 880 

machines and washer-dryers already refer to the LVD and the RED, requiring that compliance 881 

with these Directives is specified in the Declaration of conformity.  882 

Nonetheless, it is not clear if this delimitation of appliances covered by these Regulations and 883 

between commercial and industrial appliances is understood. In the feedback received from 884 

stakeholders during the 1st stakeholder consultation conducted in the course of this study, one 885 

manufacturer stated that the Regulations should clearly specify that they Řƻ άnot apply to 886 

 

 

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

the reference to the Machinery Directive. 

Corrigendum:  http://data.europa.eu/eli/reg/2023/1230/corrigendum/2023-07-04/oj 

http://data.europa.eu/eli/reg/2023/1230/corrigendum/2023-07-04/oj
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professional, commercial and industrial washers and dryersέ. A further stakeholder also noted 887 

ǘƘŀǘ άThe definition of "household use" should differentiate them from "professional, 888 

commercial, and industrial" washing machinesέ. This further supports that despite the clear 889 

reference to the LVD and the RED in the definitions for washing machines and washer-dryers, 890 

the distinction is not sufficiently clear.  891 

Against this background, it is thus recommended to consider adding a recital in the future 892 

Regulations clarifying that the Regulation does not apply to commercial and industrial laundry 893 

equipment nor to household drying machines covered by Regulation 932/2012/EU or 894 

392/2012/EU.    895 

3.2.3.4. Possible classifications and categories 896 

Looking at existing classifications of washing machines and washer-dryers, though the current 897 

Regulations set a threshold for differentiation of requirements at a rated capacity of 3 kg, the 898 

CN codes refer to different categories, namely below 6 kg, between 6 and 10 kg and above 10 899 

kg. 900 

However, other information does not support either of these classifications. The 2017 901 

preparatory study (Boyano Larriba et al., 2017) explained the average capacity rating of washing 902 

machines to have been 4.8 kg in 1998 and to have increased to over 7 kg by 2013. The EPREL 903 

data for the years since the Regulations came into force suggests that the load capacity is still 904 

increasing: the rated capacity of washing machines models in the EPREL database ranges from 905 

0.9 kg (2 models) to 20.7 kg (1 model), whereas the average capacity is around 8.2 kg10. The most 906 

common capacities in recent years were 8 kg (3189 models) and 9 kg (3115 models), followed 907 

by 7 kg (2171 models) and 10 kg (1284 models). 908 

For washer-dryers the rated capacity is also increasing. A follow-up study of Boyano et al. (2017) 909 

ǎǘŀǘŜŘ ǘƘŀǘ άǘhe average washing rated capacity was 4.9 kg in 1998, growing to 7.40 kg in 2013έ.  910 

From EPREL data for the period since the Regulations entered into force, the rated capacity of 911 

washer-dryers in the EPREL database ranges from 2 kg (1 model) to 17 kg (2 models) whereas 912 

the average is 8.9 kg (this applies to when the appliance is used for a washing cycle without 913 

drying - the dryer capacity is usually significantly lower, affecting the capacity of the combined 914 

cycle as is presented later in this section. The most common capacities are 8 kg (565 models), 9 915 

kg (424 models) and 10 kg (362 models). It is however noted that the EPREL data only represents 916 

which models are placed on the market by manufacturers and not the actual market.  917 

Though it is assumed that appliances with a larger rated capacity could have an advantage in 918 

terms of energy performance it is not completely clear at which intervals this should be 919 

 

 

10 These values are a result of a calculation and represent the average. As commented by one stakeholder: 

such kinds of capacities are not compliant according to the definition of rated capacities (e.g. Annex 

I (5) Reg (EU) 2019/2023). This kind of typo leading to non-compliance cases should be prevented in 

an automatic way when filling data in EPREL. 
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considered when setting performance requirements. It is also assumed that this advantage 920 

would only be relevant when the machine is operated with a (near to) full load but not always. 921 

In so far, the rated capacity does not seem to be adequate as a classification attribute. 922 

The reference of the CN codes to top loaded and front-loaded appliances could also be of 923 

interest for possible categorisation. Nonetheless, a short check suggests that in both appliance 924 

types there is a range of sizes and a range of energy classes. It is thus not clear that this 925 

categorisation would be important for developing future measures. On this aspect, a 926 

stakeholder commented that άvertical axis top loadedέ ŀǊŜ not present in the European market, 927 

ŀǎ ƻǇǇƻǎŜŘ ǘƻ άtop loaded horizontal axisέ, present in European market. In other words the 928 

categorisation is not relevant for the EU. 929 

3.2.4. Definition of obligatory programmes 930 

According to Article 2 (13) of Commission Regulation 2019/2023/EU, a programme is defined as 931 

άŀ ǎŜǊƛŜǎ ƻŦ ƻǇŜǊŀǘƛƻƴǎ ǘƘŀǘ ŀǊŜ ǇǊŜ-defined and which are declared by the manufacturer, 932 

importer or authorised representative as suitable for washing, drying or continuously washing 933 

and drying certain types of textile.έ 934 

Washing machines and washer-dryers have various programmes that are specified by the 935 

manufacturer for various purposes (e.g., washing of cotton textiles, washing of sports clothing, 936 

washing of delicate textiles, etc.). Each manufacturer is free to define the number of 937 

programmes that a specific model has to offer, the operations included in each of the specified 938 

programmes (wash and rinse cycles) and other specifications (e.g., default temperature, default 939 

spinning speed). Often the consumer can adjust certain aspects of a specific programme like the 940 

temperature and spin speed or adding a pre-wash. 941 

The Regulation requires in Annex II 1(1) as a minimum that models in its scope provide  942 

ά(a) ŀ ǿŀǎƘƛƴƎ ŎȅŎƭŜ ŎŀƭƭŜŘ ΨŜŎƻ пл-слΩΣ ǿƘƛŎƘ ƛǎ ŀōƭŜ ǘƻ ŎƭŜŀƴ ƴƻǊƳŀƭƭȅ ǎƻƛƭŜŘ Ŏƻǘǘƻƴ ƭŀǳƴŘǊȅ 943 

declared to be washable at 40 °C or 60 °C, together in the same cycle; 944 

(b) ŀ ǿŀǎƘƛƴƎ ŎȅŎƭŜ ŎŀƭƭŜŘ Ψнл ϲ/ΩΣ which is able to clean lightly soiled cotton laundry, at a nominal 945 

temperature of 20 °C; 946 

these cycles shall be clearly identifiable on the programme selection, on the display and through 947 

the network connection, depending on the functionalities provided by the household washing 948 

machine or household washer-dryer;έ. 949 

The eco 40-60 washing cycle is further defined by the Regulation as follows:   950 

άΨeco 40-слΩ ƳŜŀƴǎ ǘƘŜ ƴŀƳŜ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳƳŜ ŘŜŎƭŀǊŜŘ ōȅ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΣ ƛƳǇƻǊǘŜǊ ƻǊ 951 

authorised representative as able to clean normally soiled cotton laundry declared to be 952 

washable at 40 °C or 60 °C, together in the same washing cycle, and to which the ecodesign 953 

requirements on energy efficiency, washing efficiency, rinsing effectiveness, programme 954 

duration and water consumption relate;έ 955 
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From exchange with manufacturers, it can be concluded that the eco 40-60 washing cycle is 956 

interpreted by all manufacturers to be a programme that should be included in the product 957 

selection specified for manufacturers (i.e., specified on the programme selection nob or in the 958 

programme selection of the display).  959 

The Ψнл ϲ/Ω washing cycle on the other hand has different interpretations. While some 960 

manufacturers comply with the requirement by including an individual programme with this 961 

name in the programme selection, others comply by adding Ψнл ϲ/Ω to the temperature selection 962 

options, meaning that any programme can be run on a temperature of Ψнл ϲ/Ω.  From 963 

manufacturers it is further clear that though in some Member States both interpretations are 964 

acceptable, in others this is not the case. 965 

Lƴ ǘƘŜ ŎƻƴǎǳƭǘŀƴǘǎΩ ǾƛŜǿΣ one could consider that some manufacturers view a washing cycle 966 

differently from a programme. However, from a legal perspective, the Regulation defines the 967 

term washing cycle as follows: 968 

άArticle 2(14) defines ΨǿŀǎƘƛƴƎ ŎȅŎƭŜΩ as άa complete washing process as defined by a selected 969 

programme, consisting of a series of different operations including washing, rinsing, and 970 

spinningέ. 971 

Seeing as both Ψeco 40-60Ω and Ψнл ϲ/Ω are referred to as washing cycles, and seeing as the 972 

definition for a washing cycle refers to a selected programme, both the washing cycles ΨŜŎƻ 40-973 

слΩ ŀƴŘ Ψнл ϲ/Ω should legally be considered as programmes that should be available in the 974 

programme selection of washing machine and washer-dryer models that are under the scope of 975 

the Regulation.  976 

This is also supported by the information requirements specified in section 9 of Annex II of 977 

Regulation 2019/2023/EU. There it is required that manufacturers provide at least the following 978 

details for several programmes, including the Ψeco 40-60Ω programme and the Ω20 °CΩ 979 

programme: rated capacity duration, energy and water consumption, maximum temperature 980 

and remaining moisture. Looking at the information requirements, it is hard to believe that their 981 

intention is that these details are provided for each programme that can be run with a 982 

temperature of Ωнл °/Ω.  983 

Though it may not be completely clear what the intention of the legislator was in regards of the 984 

Ψнл ϲ/Ω washing cycle, from a technical perspective, the question arises as to how useful it is to 985 

restrict the Ψнл ϲ/Ω temperature to a single programme. Given that running a washing cycle at a 986 

lower temperature enables the conservation of energy, it would make sense to enable the 987 

selection of the Ψнл ϲ/Ω temperature in all or at least in most programmes.  988 

From manufacturers, it can be understood that washing machine and washer-dryer models 989 

ǳǎǳŀƭƭȅ ƘŀǾŜ ŀ άŎƻƭŘέ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ƛƴ ǘƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ǎŜƭŜŎǘƛƻƴ options, meaning that tap water 990 

is used as is, e.g., with a temperature of 15°C or similar. Thus, some manufacturers observed 991 

that most consumers will prefer the cold option over a Ψнл ϲ/Ω option. Multiple manufacturers 992 

also mentioned that that most consumers do not use cold programmes that often and that this 993 

is only common in Spain. Nonetheless, providing an option for non-heated water (cold) or only 994 

slightly heated (Ψнл ϲ/Ω) would give consumers an option to reduce energy consumption in all 995 

programmes to which it is applicable, whereas constricting Ψнл ϲ/Ω or a cold cycle to a single 996 
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programme would translate into lower energy savings in cases where consumers could choose 997 

to decrease the temperature. Some manufacturers said that such low temperature options are 998 

suitable for ǘŜȄǘƛƭŜǎ ǘƘŀǘ ŀǊŜ ƻƴƭȅ ƭƛƎƘǘƭȅ ǎƻƛƭŜŘΣ ƛΦŜΦΣ ŦƻǊ άǊŜŦǊŜǎƘƛƴƎέ ƻŦ ŎƭƻǘƘŜǎ. Should consumers 999 

receive more information on the suitability of such temperatures to such laundry, they may opt 1000 

for using such specifications more often. 1001 

In discussions held with stakeholders during the 1st stakeholder meeting and in their feedback 1002 

sent thereafter, a few clarifications were given. To begin with, including ŀ άнлϲ/έ program in 1003 

washing machines and washer dryers is aimed at having a programme that conserves energy 1004 

due to the low temperature in which it is operated, but that also ensures a minimum level of 1005 

cleanliness. In contrast, just having the option to select the temperature 20°C for various 1006 

programs through the temperature selection function would lower the operating temperature 1007 

and reduce energy consumption but it would not guarantee a minimum cleaning function and 1008 

ǘƘǳǎ ǎƘƻǳƭŘ ƴƻǘ ōŜ ŀŎŎŜǇǘŜŘ ŀǎ ŀƴ ŀƭǘŜǊƴŀǘƛǾŜΦ CǳǊǘƘŜǊƳƻǊŜΣ ŀǎ ǘƻ ǘƘŜ ƻǇǘƛƻƴ ǘƻ ŀŎŎŜǇǘ ŀ άŎƻƭŘέ 1009 

programme option instead, it was clarified that this means that water is not heated at all but 1010 

rather used at the temperature with which it comes out of the tap. In some countries (e.g., 1011 

Scandinavia) the cold water coming out of the mains can be at times significantly colder than 1012 

20°C. This could result in an insufficient cleaning function in such countries and thus should not 1013 

be accepted as an alternative programme. In both cases, having the option to change the 1014 

temperature of other programmes would still be allowed, it just should not be considered to 1015 

ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘ ŦƻǊ ǘƘŜ άнлϲ/έ ǇǊƻƎǊŀƳƳŜΦ To ensure clarity, peraps this aspect 1016 

should be clarified through an FAQ document, however it is not recommended to change the 1017 

formulations in the Regulations. 1018 

3.3. Test standards for household washing machines 1019 

and household washer-dryers 1020 

3.3.1. Performance 1021 

3.3.1.1. EN 60456:2016/A12:2023: ά/ƭƻǘƘŜǎ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜǎ ŦƻǊ 1022 

household use - aŜǘƘƻŘǎ ƻŦ ƳŜŀǎǳǊƛƴƎ ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜέ 1023 

The standard EN 60456:2016, in the current consolidated version including the amendment 1024 

A12:2023 (published on 27th April 2024), sets methods for measuring the performance of clothes 1025 

washing machines for household use. The testing procedure specifies a well-defined method for 1026 

loading a washing machine with various textiles under controlled conditions (ambient 1027 

temperature, water, voltage, frequency). The test also includes precisely defined test swatches 1028 

with different stain indicators and the use of a specified powder detergent. The quantity of 1029 

textiles, test swatches, and detergent depends on the rated capacity of the washing machine 1030 

being tested.  1031 

The latest Amendment was developed under mandate M/594 and relates to Directive 1032 

2019/2014 and Directive 2019/2023. Among others, it clarifies that the performance testing is 1033 
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to be performed in relation to the eco 40-60 programme, as required by the Regulations. It is 1034 

further specified that performance is to be tested with full, half and quarter test loads (i.e., the 1035 

relating to the share of the rated capacity of the washing machine). The quarter load is newly 1036 

introduced and defined to be approximately a quarter of the rated capacity (see Table ZA.15)11. 1037 

The number of test runs per treatment for the combined test series has been changed to 3 tests 1038 

with full load, 4 tests with half load and 3 tests with quarter load. The time between two 1039 

subsequent test runs performed on the same day is also adjusted from two hours to one hour. 1040 

Test procedures have been included in the annexes for temperature inside the load and for 1041 

rinsing effectiveness. A new standard powder detergent was introduced instead of previous 1042 

standard powder detergent IEC-A* by replacing the bleach component sodium perborate with 1043 

sodium percarbonate. This was changed as the former was added to Annex XIV (Authorisation 1044 

list) of Regulation 1907/2006 (REACH). Sodium perborate has a sunset date of 27th of May 2023 1045 

after having been classified as toxic to reproduction. 1046 

IEC 60456:2024 was published on 27 November 2024 as the sixth edition of this standard. Aside 1047 

from changing the title of the standard, among others, the following technical changes with 1048 

respect to the previous edition have been made: 1049 

¶ άSeparation of the test method results from the number of test runs in a test series, with 1050 

the independence of each test run or test series, allowing different test classes to be 1051 

evaluated. 1052 

¶ Introduction of a new standard powder detergent IEC-P, that substitutes the standard 1053 

powder detergent IEC-A* by replacing sodium perborate with sodium percarbonate, for 1054 

a better correlation with market offerings and in line with health/safety 1055 

recommendations. Introduction of the new standard liquid detergents IEC-L and of the 1056 

new wool standard detergent IEC-W with associated dosage instructions. 1057 

¶ Introduction of new measurement and evaluation methods for various parametersέ, 1058 

e.g.,  wool cleaning performance, gentleness of action, low power mode consumption, 1059 

temperature inside the washload and others. 1060 

¶ άAddition of alternative ambient conditions for conditioning of the test load with 1061 

associated correction factors. 1062 

¶ Extension of the description of the washing machine loading, up to and beyond 25 kg of 1063 

cotton test load, and introduction of a new mixed polyester-cotton load. 1064 

¶ Addition of the necessary definitions, measurement, and calculation methods for the 1065 

evaluation of multi-compartment washing machinesέ. 1066 

 1067 

 

 

11 The reference refers to tables and annexes of the standard, not of this report. 
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3.3.1.2. EN IEC 62512:2020/A12:2023Υ άElectric clothes washer-dryers 1068 

for household use - Methods for measuring the 1069 

performanceέ 1070 

The current standard for assessing the performance for washer-dryers is EN IEC 62512:2020 1071 

ά9ƭŜŎǘǊƛŎ ŎƭƻǘƘŜǎ ǿŀǎƘŜǊ-dryers for household use - aŜǘƘƻŘǎ ŦƻǊ ƳŜŀǎǳǊƛƴƎ ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜέ 1072 

with the last amendment A12:2023.  1073 

The standard is based on IEC 61121:2012 on tumble dryers and IEC 60456:2010 on clothes 1074 

washers, but is aimed at providing criteria to test the combined function of washing and drying 1075 

and therefore is not suitable to only test one of the functions individually (BSI, 2023). 1076 

The main elements of this standard are (BSI, 2023): 1077 

¶ The definition of the loads to be tested in continuous and interrupted operation cycles; 1078 

¶ The method for testing automatic and not automatic operation of the drying cycles; 1079 

¶ The way to handle the load for interrupted operation cycles; 1080 

¶ The correction to be applied to test results for continuous and interrupted operation 1081 

cycles. 1082 

The standard aims at providing a measurement procedure for EU regulations on ecodesign and 1083 

energy labelling on household combined washer-dryers concerning the combined wash and dry 1084 

ŦǳƴŎǘƛƻƴǎΦ ά²ŀǎƘŜǊ-ŘǊȅŜǊǎ ŦƻǊ ŎƻƳƳǳƴŀƭ ǳǎŜ ƛƴ ōƭƻŎƪǎ ƻŦ Ŧƭŀǘǎ ƻǊ ƛƴ ƭŀǳƴŘŜǊŜǘǘŜǎέ ŀǊŜ ǿƛǘƘƛƴ ǘƘŜ 1085 

scope of this document, but it does not apply to washer-dryers for commercial laundries (BSI, 1086 

2023). 1087 

3.3.1.3. IEC 63474:2023 Electrical and electronic household and office 1088 

equipment ς measurement of networked standby power 1089 

consumption of edge equipment  1090 

This document provides a method to test power management and to test whether it is possible 1091 

to deactivate wireless network connection(s).  1092 

This document does not apply to the measurement of electrical power consumption in 1093 

networked standby for interconnecting equipment. 1094 

The standard for networked standby (IEC 63474) as well as standby (IEC 62301) are currently 1095 

being revised and are expected to be published in 2025.  1096 

3.3.2. Material efficiency standards 1097 

Article 8 (d) of Regulation (EU) 2019/2023 states that the review of the regulations shall include 1098 

a ŦƻŎǳǎ ƻƴ άǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜƴŜǎǎ ƻŦ ǎŜǘǘƛƴƎ ŀŘŘƛǘƛƻƴŀƭ ǊŜǎƻǳǊŎŜ ŜŦŦƛŎƛŜƴŎȅ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ 1099 

products in accordance with the objectives of the circular economy, including whether more 1100 
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ǎǇŀǊŜ ǇŀǊǘǎ ǎƘƻǳƭŘ ōŜ ƛƴŎƭǳŘŜŘέΦ To this end, relevant progress in the field of material efficiency 1101 

standardisation is analysed.  1102 

Following the publication of the Circular Economy Action Plan in December 2015, the European 1103 

/ƻƳƳƛǎǎƛƻƴ ǇǳōƭƛǎƘŜŘ aŀƴŘŀǘŜ aκрпо άaŀǘŜǊƛŀƭ 9ŦŦƛŎƛŜƴŎȅέ όтΦмнΦнлмрύΣ ǊŜǉǳŜǎǘƛƴƎ ǘƘŜ ǘƘǊŜŜ 1104 

European Standardisation Organisations ς CEN, CENELEC and ETSI ς to develop standards on 1105 

material efficiency that would establish future ecodesign requirements. The mandate was 1106 

specifically linked to the following material efficiency aspects: 1107 

¶ Extending product lifetime 1108 

¶ Ability to re-use components or recycle materials from products at end-of-life 1109 

¶ Use of re-used components and/or recycled materials in products. 1110 

Unlike many standardisation requests, which target the creation of standards that support 1111 

particular essential requirements or provide a means of checking conformity with a particular 1112 

ǊŜƎǳƭŀǘƻǊȅ ƭƛƳƛǘΣ !ƴƴŜȄ L ƻŦ aκрпо ƛƴǎǘŜŀŘ ǎǘŀǘŜǎ ǘƘŀǘ ά¢ƘŜǎŜ ǎǘŀƴŘŀǊŘǎ ǎƘŀƭƭ ōŜ ƎŜƴŜǊŀƭ ƛƴ 1113 

nature. They may be cited together with product-specific or product group harmonised 1114 

standards as defined in point 27 of Article 2 of Directive 2009/125/EC, where relevant 1115 

ƛƳǇƭŜƳŜƴǘƛƴƎ ƳŜŀǎǳǊŜǎ ǎŜǘ 9ŎƻŘŜǎƛƎƴ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ƳŀǘŜǊƛŀƭ ŜŦŦƛŎƛŜƴŎȅ ŀǎǇŜŎǘǎΦέ 1116 

As a result of M/543, CEN-CENELEC established Joint Technical Committee 10 on Energy-related 1117 

products ς Material Efficiency Aspects for Ecodesign (CEN-CLC/JTC 10). Under JTC 10, 6 Working 1118 

Groups were established (see Table 3-3). 1119 

Table 3-3: JTC 10 Structure. 1120 

Working group Title 

WG1 Terminology 

WG2 Durability 

WG3 Repair, Reuse, Upgrade 

WG4 Remanufacture 

WG5 Recycling, Recovery 

WG6 Communication 

 1121 
Source: CENCENELEC Webpage, CEN/CLC/JTC 10 - Material efficiency aspects for products in scope of 1122 
Ecodesign,legislationhttps://standards.cencenelec.eu/dyn/www/f?p=205:29:0::::FSP_ORG_ID,FSP_LANG_ID:2240011123 
7,25&cs=10B7B067CC7107748A52C1C034BB4CFD3#1, last viewed 10.1.2025 1124 

Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ¢w прррл ά¢ŜǊƳǎ ŀƴŘ 5ŜŦƛƴƛǘƛƻƴǎ ǊŜƭŀǘŜŘ ǘƻ ƳŀǘŜǊƛŀƭ ŜŦŦƛŎƛŜƴŎȅέΣ ŀ ǎŜǊƛŜǎ ƻŦ ŜƛƎƘǘ 1125 

standards were developed, which contain generic principles to consider when addressing the 1126 

material efficiency of energy related products. These horizonal standards are intended for 1127 

possible application to all products falling within the scope of Directive 2009/125/EC for energy-1128 
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related products. They can be used by product-specific Technical Committees when developing 1129 

product-specific standards.  1130 

3.3.2.1. EN 45552:2020 'General method for the assessment of 1131 

the durability of energy-related products' 1132 

Durability has been defined differently in a number of standards: 1133 

¶ ISO 11994: a feature of the product to retain the serviceability until a marginal condition 1134 

is approached, with a predetermined system of maintenance and repair being used. 1135 

¶ IEV 192-01-21: ability to perform as required, under given conditions of use and 1136 

maintenance, until the end of useful life. 1137 

¶ ISO 14708-05: ability of an item to perform a required function under given conditions 1138 

of use and maintenance, until a limiting state is reached.  1139 

wŜƎǳƭŀǘƛƻƴ нлнпκмтум ό9{twύ !ǊǘƛŎƭŜ нόннύ ǇǊƻǾƛŘŜǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŘŜŦƛƴƛǘƛƻƴ ŦƻǊ ŘǳǊŀōƛƭƛǘȅΥ άǘƘŜ 1140 

ability of a product to maintain over time its function and performance under specified 1141 

ŎƻƴŘƛǘƛƻƴǎ ƻŦ ǳǎŜΣ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ǊŜǇŀƛǊέΦ ¢ƘƻǳƎƘ ǘƘŜ ŦƻǳǊ ŘŜŦƛƴƛǘƛƻƴǎ ŘƛŦŦŜǊ ƛƴ ŦƻǊƳǳƭŀǘƛƻƴΣ 1142 

they are essentially the same, making clear that maintenance and repairs are part of the lifetime 1143 

of a product and to be considered in the determination of a products durability. 1144 

Horizontal standard EN 45552 defines the concept of lifetime. The lifetime begins with the first 1145 

use of a product, which ends when the product meets a limiting state i.e. it fails, and a repair is 1146 

needed. Through repair, the product lifetime can be prolonged. This use, limiting state and 1147 

ǊŜǇŀƛǊ ŎȅŎƭŜ Ŏŀƴ ƻŎŎǳǊ ǎŜǾŜǊŀƭ ǘƛƳŜǎ ōŜŦƻǊŜ ǘƘŜ ǇǊƻŘǳŎǘ ŜǾŜƴǘǳŀƭƭȅ ǊŜŀŎƘŜǎ ƛǘǎ ΨŜƴŘ-of-ƭƛŦŜΩ ƛΦŜΦ ƛǘ 1148 

can no longer be repaired.  1149 

¢ƻ ǊŜŎƻƎƴƛǎŜ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ΨŦƛǊǎǘ ƭƛŦŜΩ ŀƴŘ ΨŜƴŘ-of-ƭƛŦŜΩΣ ǎǘŀƴŘŀǊŘ 9b прррн 1150 

differentiates between (see also Figure 3-2): 1151 

¶ Durability i.e. time between first use and end-of-life; and, 1152 

¶ wŜƭƛŀōƛƭƛǘȅ ƛΦŜΦ ǘƛƳŜ ōŜǘǿŜŜƴ ŦƛǊǎǘ ǳǎŜ ŀƴŘ ŦƛǊǎǘ άƭƛƳƛǘƛƴƎ ŜǾŜƴǘέ ƛΦŜΦ ŀƴ ƻŎŎǳǊǊŜƴŎŜ ǿƘƛŎƘ   1153 

results in a primary or secondary function no longer being delivered. 1154 

 1155 

Figure 3-2: Comparing durability and reliability of an appliance. 1156 

Source: Authors own, adapted from CEN & CENELEC (2020). 1157 



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

labelling for the product group ñhousehold washing machines and household washer-dryersò 

15 
 

Regulation 2024/1781 (ESPR) Article 2όноύ ŘŜŦƛƴŜǎ ǊŜƭƛŀōƛƭƛǘȅ ŀǎ άthe probability that a product 1158 

functions as required under given conditions for a given duration without an occurrence which 1159 

results in a primary or secondary function of the product no longer being performedέΦ ¢Ƙƛǎ ƛǎ ƛƴ 1160 

line with the explanations above and clarifies that the reliability of a product would include the 1161 

time of its function until the first occurrence of a malfunction of fault that requires repair 1162 

operations. What is however also clear is that the conditions under which the product is 1163 

operated also influence reliability, i.e., environmental conditions like temperature and dust but 1164 

also maintenance performed by the consumer. These so-called conditions are no longer under 1165 

the influence of the manufacturer, however would need to be considered by the manufacturer 1166 

when ensuring a minimum reliability of the product. 1167 

It is noted that some stakeholders object to the inclusion of maintenance as part of reliability, 1168 

as they have little control over how well consumers maintain their devices. Nonetheless, 1169 

manufacturers could have a partial influence on maintenance through including design elements 1170 

in their appliances that prompt consumers to perform certain maintenance activities (e.g., 1171 

changing of filters, etc.), through the provision of information on necessary maintenance and 1172 

optimal environmental conditions, etc. 1173 

It is argued by stakeholders that assessing the durability of washing machines in a standardised 1174 

way is very difficult due to the numerous external influences on the durability, including ambient 1175 

conditions, user behaviour, intensity of use, and factors beyond technical design influencing the 1176 

decision to repair or not repair. A standardised measurement of durability would also therefore 1177 

require a standardised assessment of repair needs and standardised repair procedures. To 1178 

mirror real life conditions, it would also need to consider the economic factors which limit repair 1179 

(as technically, a device could in theory be repaired and operate infinitely).  1180 

It is therefore argued that instead of durability, it is instead sensible to focus on reliability testing.  1181 

One stakeholder argued that reliability testing is the best possibility to reveal weak points in the 1182 

devices and indicate potential for optimisation and enhances the time the device can be used. 1183 

Another stakeholder also argued that a reliability test plus a repairability test could negate the 1184 

need for the development of a further durability test. 1185 

wŜƎǳƭŀǘƛƻƴ нлнпκмтум ό9{twύ !ǊǘƛŎƭŜ нόноύ ŘŜŦƛƴŜǎ ǊŜƭƛŀōƛƭƛǘȅ ŀǎ άǘƘŜ ǇǊƻōŀōƛƭƛǘȅ ǘƘŀǘ ŀ ǇǊƻŘǳŎǘ 1186 

functions as required under given conditions for a given duration without an occurrence which 1187 

ǊŜǎǳƭǘǎ ƛƴ ŀ ǇǊƛƳŀǊȅ ƻǊ ǎŜŎƻƴŘŀǊȅ ŦǳƴŎǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻŘǳŎǘ ƴƻ ƭƻƴƎŜǊ ōŜƛƴƎ ǇŜǊŦƻǊƳŜŘέΦ ¢Ƙƛǎ ƛǎ ƛƴ 1188 

line with the explanations above and clarifies that the reliability of a product would include the 1189 

time of its function until the first occurrence of a malfunction of fault that requires repair 1190 

operations. 1191 

When using the horizontal standard to define product/product group standards, the following 1192 

gaps need to be addressed: 1193 

¶ Definition of product/product group priority functions/parts  1194 

¶ Definition of environmental/operating conditions  1195 

¶ Description of test methods to assess priority part reliability 1196 
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¶ 5ŜŦƛƴƛǘƛƻƴ ƻŦ άƭƛƳƛǘƛƴƎέ ŀƴŘ ǇƻǘŜƴǘƛŀƭ άŜƴŘ-of-ƭƛŦŜέ ǎǘŀǘŜǎΦ 1197 

According to stakeholder information, an EU standard on the durability specifically for washing 1198 

machines is currently being developed and will be put to the vote at the beginning of 2025. 1199 

Mechanical and thermal stress will be covered, but it will take time to get first results as the 1200 

tests need several months to be performed.  The draft version of ǇǊ9b рлтомΥнлнп Ψ5ǳǊŀōƛƭƛǘȅ - 1201 

Measurement method for the assessment of the reliability of washing machines for household 1202 

ǳǎŜΩ was published in 2024.  1203 

One of the biggest limitations to reliability testing is time. In interviews with manufacturers, a 1204 

time range of 12-му ƳƻƴǘƘǎ ǿŀǎ ǊŜǇƻǊǘŜŘ ŦƻǊ ƳŀƴǳŦŀŎǘǳǊŜǊǎΩ ƻǿƴ ƳŜǘƘƻŘǎ ŦƻǊ ǇŜǊŦƻǊƳƛƴƎ 1205 

reliability testing.  In a market surveillance context, however, stakeholders state that this test 1206 

duration is too long. 1207 

According to stakeholder feedback, verification is a challenge. Verification requires subjecting 1208 

an appliance to tests which replicate the expected lifetime use. This is a very time intensive 1209 

process. In washing machines, by increasing the spin rate, it has been possible to increase the 1210 

strain put on appliances during the test, which has resulted in shortening the test period to three 1211 

months. According to a manufacturer and Market Surveillance AuthoritiesΩ (MSAs) feedback, 1212 

this is challenging or not possible for MSAs. The more compromises that are made, the further 1213 

the test will move from real consumer behaviour.  1214 

It is suggested by a manufacturing stakeholder that the complexity of testing could be reduced 1215 

by allowing tests to be performed on a platform level (i.e. no mandatory requirement to test all 1216 

ƳƻŘŜƭǎ ǇƭŀŎŜŘ ƻƴ ǘƘŜ ƳŀǊƪŜǘύ ƻǊ ǘƻ ŀƭƭƻǿ ΨǿƻǊǎǘ-ŎŀǎŜΩ ǘŜǎǘƛƴƎ όƛΦŜΦ ƻƴƭȅ ǘŜǎǘ ǘƘŜ Ƴƻǎǘ ŎƻƳǇƭŜȄ 1217 

model and conclude that the less complex models also comply). However, it was argued by 1218 

another stakeholder that this does not solve the issue for market surveillance, as the test for 1219 

one unit would still be too long. It was also pointed out that it is already permissible that 1220 

ƳŀƴǳŦŀŎǘǳǊŜǊǎ ǘŜǎǘ ŀ άōŀǎƛŎέ ƳƻŘŜƭ ŀƴŘ ǳǎŜ ǘƘƛǎ ǘƻ ŘŜǊƛǾŜ ǊŜǎǳƭǘǎ ŦƻǊ ƻǘƘŜǊ ƳƻŘŜƭǎ ōȅ ŎŀƭŎǳƭŀǘƛƻƴ 1221 

or modelling. 1222 

Finally, the same manufacturer states that although they are in favour of reliability testing, they 1223 

are not in favour of durability testing, as this is too difficult due to the numerous external 1224 

influences, including ambient conditions, user behaviour, intensity of use, and factors beyond 1225 

technical design influencing the decision to repair or not repair. They state that reliability plus 1226 

ǊŜǇŀƛǊŀōƛƭƛǘȅ ǘƻƎŜǘƘŜǊ ŀƭǊŜŀŘȅ ǇǊƻǾƛŘŜ ŀƴ ƛƴŘƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻŘǳŎǘΩǎ ŘǳǊŀōƛƭƛǘȅΣ ǿƛǘƘƻǳǘ ǘƘŜ ƴŜŜŘ 1227 

for an additional test. 1228 

Further options raised instead of lifetime testing were to perform inspection and testing of 1229 

critical parts or to require long lasting guaranties for critical parts. 1230 

It can be concluded that good technical solutions for testing reliability are still required. For this 1231 

a standardisation requests would need to be issued. With a valid standardisation 1232 

request/mandate, CENELEC WG 2.2 can continue to work on these technical solutions. As one 1233 

stakeholder argued, there is still 2-3 years left to develop a standard for reliability in time for a 1234 

regulatory revision, which is possible if clear goals are set. However, they also stated that if it is 1235 

clear from the beginning that testing reliability is not practical from the viewpoint of market 1236 

surveillance, then it should not be pursued further, as the worst-case outcome would be 1237 
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requirements and subsequent declaration of reliability values which are never tested and 1238 

verified. 1239 

3.3.2.2. EN 45553:2020 'General method for the assessment of the 1240 

ability to remanufacture energy-related products' 1241 

wŜƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛǎ ŘŜŦƛƴŜŘ ƛƴ 9b пррроΥнлнл ŀǎ ŀƴ άƛƴŘǳǎǘǊƛŀƭ ǇǊƻŎŜǎǎ ǿƘƛŎƘ ǇǊƻŘǳŎŜǎ ŀ 1242 

product from used products or used parts where at least one change is made which influences 1243 

ǘƘŜ ǎŀŦŜǘȅΣ ƻǊƛƎƛƴŀƭ ǇŜǊŦƻǊƳŀƴŎŜΣ ǇǳǊǇƻǎŜ ƻǊ ǘȅǇŜ ƻŦ ǘƘŜ ǇǊƻŘǳŎǘέΦ  tǊƻŘǳŎǘǎ ŎǊŜŀǘŜŘ ǘƘǊƻǳƎƘ ŀ 1244 

remanufacturing process can be considered as new products when being placed on the market. 1245 

wŜƎǳƭŀǘƛƻƴ нлнпκмтум ό9{twύ !ǊǘƛŎƭŜ н όмсύ ŘŜŦƛƴŜǎ ǊŜƳŀƴǳŦŀŎǘǳǊƛƴƎ ŀǎ άŀŎǘƛƻƴǎ ǘƘǊƻǳƎƘ ǿƘƛŎƘ 1246 

a new product is produced from objects that are waste, products or components and through 1247 

which at least one change is made that substantially affects the safety, performance, purpose 1248 

ƻǊ ǘȅǇŜ ƻŦ ǘƘŜ ǇǊƻŘǳŎǘέΦ ¢Ƙƛǎ ƭŀǘǘŜǊ ŘŜŦƛƴƛǘƛƻƴ ƛǎ ǎƭƛƎƘǘƭȅ ŘƛŦŦŜǊŜƴǘ ŦǊƻƳ ǘƘŜ ƻƴŜ ƛƴ ǘƘŜ ǎǘŀƴŘŀǊŘ ƛƴ 1249 

so far that it can be understood that a remanufactured product can be composed of different 1250 

objects some of which are new or used ones and some of which have originated in waste. In the 1251 

definition of EN 45553:2020, however it seems that a remanufactured product would only be 1252 

composed of used products and used parts. Such parts are interpreted by the consultant to be 1253 

parts retrieved from a product before it has reached EoL or waste status. This definition may 1254 

ŜƭƛƳƛƴŀǘŜ ǘƘŜ ƴŜŜŘ ŦƻǊ ŀƴ 9ƻ[ ǇǊƻŘǳŎǘ ƻǊ ŎƻƳǇƻƴŜƴǘ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ άŜƴŘ ƻŦ ǿŀǎǘŜ ŎǊƛǘŜǊƛŀέ 1255 

of the Waste Framework Directive (see Section 3.4.1.6 for detail). However, it would also 1256 

ŜȄŎƭǳŘŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǊŜǳǎŜ ƻŦ ǇǊƻŘǳŎǘǎ ŀƴŘ ŎƻƳǇƻƴŜƴǘǎ άƘŀǊǾŜǎǘŜŘέ ŦǊƻƳ ǘƘŜ ǿŀǎǘŜ ǎǘǊŜŀƳΦ Lǘ 1257 

is also not clear if new parts could also be used in the assembly of a remanufactured product, 1258 

though it is assumed that in some cases use f some new components would be necessary. 1259 

EN 45553 revolves around the assessment of properties relevant to the process steps involved 1260 

in the remanufacture of products. 1261 

The following product attributes are considered relevant: 1262 

¶ Ability to be identified 1263 

¶ Ability to locate access points and fasteners 1264 

¶ Ability to be disassembled/assembled 1265 

¶ Wear and damage resistance during the remanufacturing process steps. 1266 

When using the horizontal standard to define product/product group standards, the following 1267 

gaps need to be addressed: 1268 

¶ Identification of product specific attributes for the product/product group 1269 

¶ Identification of relevant product specific assessment/scoring parameters. 1270 



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

labelling for the product group ñhousehold washing machines and household washer-dryersò 

18 
 

3.3.2.3. EN 45554:2020 'General methods for the assessment of the 1271 

ability to repair, reuse and upgrade energy-related products' 1272 

EN 45554:2020 defines the following processes: 1273 

¶ wŜǇŀƛǊΥ άǇǊƻŎŜǎǎ ƻŦ ǊŜǘǳǊƴƛƴƎ ŀ Ŧŀǳƭǘȅ ǇǊƻŘǳŎǘ ǘƻ ŀ ŎƻƴŘƛǘƛƻƴ ǿƘŜǊŜ ƛǘ Ŏŀƴ ŦǳƭŦƛƭ ƛǘǎ 1274 

intended useέ. 1275 

¶ wŜǳǎŜΥ άǇǊƻŎŜǎǎ ōȅ ǿƘƛŎƘ ŀ ǇǊƻŘǳŎǘ ƻǊ ƛǘǎ ǇŀǊǘǎΣ ƘŀǾƛƴƎ ǊŜŀŎƘŜŘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜƛǊ ŦƛǊǎǘ ǳǎŜΣ 1276 

ŀǊŜ ǳǎŜŘ ŦƻǊ ǘƘŜ ǎŀƳŜ ǇǳǊǇƻǎŜ ŦƻǊ ǿƘƛŎƘ ǘƘŜȅ ǿŜǊŜ ŎƻƴŎŜƛǾŜŘέΦ Lǘ ƛǎ ŀƭǎƻ ƴƻǘŜŘ ǘƘŀǘ ǊŜǳǎŜ 1277 

after a second or subsequent reuse are also considered reuse. 1278 

¶ ¦ǇƎǊŀŘŜΥ άǇǊƻŎŜǎǎ ƻŦ ŜƴƘŀƴŎƛƴƎ ǘƘŜ ŦǳƴŎǘƛƻƴŀƭƛǘȅΣ ǇŜǊŦƻǊƳŀƴŎŜΣ ŎŀǇŀŎƛǘȅ ƻǊ ŀŜǎǘƘŜǘƛŎǎ 1279 

ƻŦ ŀ ǇǊƻŘǳŎǘέΦ Lǘ ƛǎ ŦǳǊǘƘŜǊ ƴƻǘŜŘ ǘƘŀǘ ŀƴ ǳǇƎǊŀŘŜ Ƴŀȅ ƛƴǾƻƭǾŜ ŎƘŀƴƎŜǎ ǘƻ ǎƻŦǘǿŀǊŜΣ 1280 

firmware and/or hardware. 1281 

Regulation 2024/1781 (ESPR) Article 2 defines the repair and upgrading processes as follows: 1282 

¶ !ǊǘƛŎƭŜ н άόнлύ ΨǊŜǇŀƛǊΩ ƳŜŀƴǎ ƻƴŜ ƻǊ ƳƻǊŜ ŀŎǘƛƻƴǎ ŎŀǊǊƛŜŘ ƻǳǘ ǘƻ ǊŜǘǳǊƴ ŀ ŘŜŦŜŎǘƛǾŜ 1283 

ǇǊƻŘǳŎǘ ƻǊ ǿŀǎǘŜ ǘƻ ŀ ŎƻƴŘƛǘƛƻƴ ǿƘŜǊŜ ƛǘ ŦǳƭŦƛƭǎ ƛǘǎ ƛƴǘŜƴŘŜŘ ǇǳǊǇƻǎŜέΦ ¢Ƙƛǎ ŘŜŦƛƴƛǘƛƻƴ ƛǎ 1284 

basically the same as the one included in EN 45554:2020, though also referring to the 1285 

fact that the repair process may require one or more actions. One could also refer to 1286 

repairability of a product as the ability of a product to be subjected to repair actions or 1287 

processes. 1288 

¶ !ǊǘƛŎƭŜ н άόмтύ ΨǳǇƎǊŀŘƛƴƎΩ ƳŜŀƴǎ ŀŎǘƛƻƴǎ ŎŀǊǊƛŜŘ ƻǳǘ ǘƻ ŜƴƘŀƴŎŜ ǘƘŜ ŦǳƴŎǘƛƻƴŀƭƛǘȅΣ 1289 

ǇŜǊŦƻǊƳŀƴŎŜΣ ŎŀǇŀŎƛǘȅΣ ǎŀŦŜǘȅ ƻǊ ŀŜǎǘƘŜǘƛŎǎ ƻŦ ŀ ǇǊƻŘǳŎǘέΦ ¢ƘƻǳƎƘ ǘƘƛǎ ŘŜŦƛƴƛǘƛƻƴ ƛǎ ǾŜǊȅ 1290 

similar to the one specified in EN 45554:2020, it is wider in scope as it also refers to the 1291 

possibility of enhancing the safety of a product as an upgrading action or process. One 1292 

could also refer to upgradability of a product as the ability of a product to be upgraded. 1293 

Though the ESPR Regulation refers to reuse in a few places, it does not provide a definition for 1294 

this process. The definition provided in the WFD12 is basically the same as the one included in 1295 

EN 45554:2020. In both cases the consultant interprets the definitions to mean that the product 1296 

has not reached EoL or waste status prior to its reuse.  1297 

EN 45554 uses the same assessment procedure for identifying priority parts as used in EN45552 1298 

ŀƴŘ ǳǎŜǎ ŀ ΨǘƻƻƭōƻȄ ŀǇǇǊƻŀŎƘΩ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ǊŜǇŀƛǊΣ ǊŜǳǎŜ ŀƴŘ ǳǇƎǊŀŘŜ ŀ ǇǊƻŘǳŎǘΦ  1299 

In general, the elaborated toolbox criteria can be distinguished between being product-related 1300 

criteria (meaning they are directly assessable on the product), and service-related criteria (which 1301 

means criteria related to the service provided by the manufacturer). 1302 

Product-related criteria include:   1303 

 

 

12 WFD, Article 2(13) ΨǊŜ-ǳǎŜΩ ƳŜŀƴǎ άany operation by which products or components that are not waste 

are used again for the same purpose for which they were conceived". 
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¶ Disassembly depth: the number of steps required to remove a part from a product, 1304 

without damaging the product. 1305 

¶ Fasteners and connectors: the number of fasteners and their visibility (which is 1306 

considered a proxy for the time needed to repair or upgrade the product. 1307 

¶ Tools: accessibility of the required tools. 1308 

¶ Working environment: reference to the degree of specialisation of the environment 1309 

required to perform a repair or upgrade i.e. repair can be carried out in the use 1310 

ŜƴǾƛǊƻƴƳŜƴǘΣ ƻǊ ǊŜǉǳƛǊŜǎ ǊŜƭƻŎŀǘƛƻƴ ǘƻ ŀ ǿƻǊƪǎƘƻǇ ŜƴǾƛǊƻƴƳŜƴǘ ƻǊ ΨǇǊƻŘǳŎǘƛƻƴ-1311 

ŜǉǳƛǾŀƭŜƴǘΩ ŜƴǾƛǊƻƴƳŜƴǘ. 1312 

¶ Skill level: requirements on the technical skill of the person undertaking the repair, from 1313 

ΨƭŀȅƳŀƴΩ όƴƻ ǎƪƛƭƭύ ƻǊ ΨƎŜƴŜǊŀƭƛǎǘΩ όǇŜǊǎƻƴ ǿƛǘƘ ƎŜƴŜǊŀƭ ƪƴƻǿƭŜŘƎŜ ƻŦ ōŀǎƛŎ ǊŜǇŀƛǊύΣ ǘƻ 1314 

ΨŜȄǇŜǊǘΩ όǎǇŜŎƛŦƛŎŀƭƭȅ ǘǊŀƛƴŜŘ ƛƴ ǘƘŜ ǇǊƻŘǳŎǘ ƎǊƻǳǇ ƛƴ ǉǳŜǎǘƛƻƴύ ƻǊ ΨƳŀƴǳŦŀŎǘǳǊŜǊ ƻǊ 1315 

ŀǳǘƘƻǊƛǎŜŘ ŜȄǇŜǊǘΩ ƻƴƭȅΦ ¢ƘŜǊŜ ƛǎ ŀƭǎƻ ŀ Ŏƭŀǎǎ ŦƻǊ ǇǊƻŘǳŎǘǎ ǿƘŜǊŜ ǊŜǇŀƛǊ ƛǎ ƴƻǘ ǇƻǎǎƛōƭŜ ŀǘ 1316 

any skill level. 1317 

¶ Diagnostic support and interface: the provision of information facilitating the 1318 

identification of a problem or fault.  1319 

Service-related criteria include: 1320 

¶ Spare parts availability: refers to both the availability to different groups (from publicly 1321 

available, to only available to independent repair service providers, or manufacturer-1322 

authorised repair service providers, or the manufacturer only, or not available at all) and 1323 

the availability over time (from long- to short-term, to be defined per product group). 1324 

¶ Information availability: refers to both the comprehensiveness of the information and 1325 

the availability to various target groups. 1326 

¶ Return options: options available for returning defective, used or upgradable products. 1327 

A full overview of the ratings system is given in Table 3-4. 1328 

Table 3-4: Rating system for the assessment of the ability to repair, reuse and upgrade energy-1329 

related products based on DIN EN 35554. 1330 

Indicator Classification 

Fasteners 

A: Reusable 

B: Removable 

C: Neither removable nor reusable 
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Indicator Classification 

Tools 

A: Feasible:  

- without the use of any tools, or  

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

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

 EN 45554  

B: Feasible with product group specific tools  

C: Feasible with other commercially available tools  

D: Feasible with proprietary tools E: Not feasible with 
any existing tool 

Working Environment 

A: Use environment 

B: Workshop environment  

C: Production-equivalent environment 

Skill level 

A: Layman 

B: Generalist 

C: Expert 

D: Manufacturer or authorised expert  

E: Not feasible with any existing skill 

Diagnostic support and interfaces 

A: Intuitive interface 

B: Coded interface with public reference table  

C: Publicly available hardware / software interface  

D: Proprietary interface 

E: Not possible with any type of interface 

Availability of spare parts by spare part interfaces 

A: Standard part 

B: Proprietary part with standard interface  

C: Proprietary part with non-standard interface 

Availability of spare parts by duration of availability 

A: Long-term availability 

B: Mid-term availability 

C: Short-term availability 

D: No information on duration of availability 

Types and availability of information by 
comprehensiveness 

A: Comprehensive information available B: Basic 
information available  

C: No information available 

Types and availability of information by target groups  

A: Publicly available 

B: Available for independent repair service providers 

C: Available to manufacturer-authorised repair service 
providers 

D: Available to the manufacturer only 
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Indicator Classification 

Return models 

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

C: No return model 

Data transfer and deletion 

A: Built-in 

B: On request  

C: Not available 

Password and factory reset for reuse  

A: Integrated reset  

B: External reset  

C: Service reset  

D: No reset 

Source: Ritthodd et al. (2022). 1331 

When using the horizontal standard to define product/product group standards, the following 1332 

gaps need to be addressed: 1333 

¶ Product-specific priority parts; 1334 

¶ Relevance of remanufacturing criteria to the specific product group; 1335 

¶ Definition of all classes within the product- and service criteria with regards to the 1336 

specific product group.  1337 

The JRC has also developed a general approach for the assessment of the ability to repair/ 1338 

upgrade energy-related products and has tested the feasibility of this on three product groups 1339 

(Laptops, Vacuum Cleaners and Washing Machines). According to the final report of this study, 1340 

this built on the general experience gained by CEN-CENELEC-JTC10 during the development of 1341 

EN 45554 and was developed in line with the standards (Cordella et al., 2019).  1342 

One parameter included in the JRC methodology for a scoring system for repair and upgrade of 1343 

products (Cordella et al., 2019) ǿƘƛŎƘ ƛǎ ƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ 9b прррп ƛǎ ǘƘŜ ΨŎƻƳƳŜǊŎƛŀƭ 1344 

ƎǳŀǊŀƴǘŜŜΩ ƛΦŜΦ ŀ ǎŎƻǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ŦǊŜŜ ǊŜǇŀƛǊ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ ŦŀƛƭǳǊŜǎΣ ŀƴŘ ǿƘŜǊŜ 1345 

relevant, a commitment to upgrade the product periodically (JRC, 2019). 1346 

[NOTE FOR STAKEHOLDERS: In their feedback to the draft of this review study, APPLiA also 1347 
requested a standardisation request is issued to better support the regulation.]  1348 

3.3.2.4. EN 45555:2019 'General methods for assessing the 1349 

recyclability and recoverability of energy-related products' 1350 

EN 45555 establishes general principles for assessing the recyclability and recoverability of 1351 

energy-related products, as well as the recyclability of Critical Raw Materials (CRMs). 1352 

¢ƘŜ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ŀ ǇǊƻŘǳŎǘΩǎ ǊŜŎȅŎƭŀōƛƭƛǘȅκǊŜŎƻǾŜǊŀōƛƭƛǘȅ ǎƘŀƭƭ ōŜ ōŀǎŜŘ ƻƴ ƻƴƭȅ ƻƴŜ 1353 

representative End-of-Life treatment scenario, to be defined at the product group level. This will 1354 
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not consider losses outside the EoL scenario (i.e. collection, storage, transport, preparing for 1355 

reuse or scavenging).  1356 

Two assessment procedures are put forward for the qualitative assessment: 1357 

¶ Simplified assessment: only assesses whether a recycling step is or is not possible and 1358 

does not include efficiencies of different treatment steps. 1359 

¶ Detailed assessment: takes efficiencies of different treatment steps into account. 1360 

When developing product specific standards, an assessment of CRMs and their recyclability is 1361 

also required. 1362 

According to stakeholder feedback, it is important that standards once developed are regularly 1363 

updated to reflect the state of the art and incorporate clear links between the chosen design 1364 

solution and the selected recycling technology.  1365 

Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ L9/ Ƙŀǎ ŘŜǾŜƭƻǇŜŘ ¢w снсор ΨDǳƛŘŜƭƛƴŜǎ ŦƻǊ ŜƴŘ-of-life information provided by 1366 

manufacturers and recyclers and for recyclability rate calculation of electrical and electronic 1367 

ŜǉǳƛǇƳŜƴǘΩ όǎŜŜ Section 3.3.2.9). 1368 

3.3.2.5. EN 45556:2019 'General method for assessing the proportion 1369 

of reused components in energy-related products' 1370 

EN 45556 provides two methodologies for assessing the proportion of reused components in 1371 

energy related products, by mass and by number of components. Verification is to take the form 1372 

of documented evidence from the manufacturer, supplier and/or authorised distributor. 1373 

Aspects of traceability, including identification of reused components or groups or reused 1374 

components must be included in the documentation. It does not oblige the collection of 1375 

information for all components. However, only components verified as reused can be accounted 1376 

for as reused components.  1377 

Both methods use the fraction of reused components by number or mass, against the total 1378 

number of components or total mass of the product to establish a proportion of reused 1379 

components. When defining product specific standards, it is foreseen that just one method will 1380 

be selected.  1381 

3.3.2.6. EN 45557:2020 'General method for assessing the proportion 1382 

of recycled material content in energy-related products' 1383 

EN 45557 differentiates between two different types of recycled material: 1384 

¶ Pre-consumer material: material diverted from the waste generated during a 1385 

manufacturing process excluding reutilization of materials such as rework, regrind or 1386 

scrap generated in a process and being reincorporated in the same process that 1387 

generated it (i.e. the same manufacturing operation for the same type of product in the 1388 

same or different physical location). 1389 
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¶ Post-consumer material: material recovered from the waste generated by households 1390 

or by commercial, industrial and institutional facilities in their role as end-users of a 1391 

finished product (this includes returns of products, or parts thereof, from the 1392 

distribution of finished products for end-users).  1393 

The calculation of recycled material can be done on either the level of material or parts. 1394 

In product specific regulation, the following issues remain to be defined: 1395 

¶ ¢ƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ΨǎŀƳŜ ǇǊƻŎŜǎǎΩ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ǇǊŜ-consumer content 1396 

¶ Rules for material clustering ς for example alloys or different grades of plastics ς need 1397 

to be set, and a list of unspecified material, which is not to be taken into account in the 1398 

calculation, needs to be created.  1399 

¶ As recycled content is not a physically measurable process, a Traceability/Chain of 1400 

Custody process needs to be established. 1401 

3.3.2.7. EN 45558:2019 'General method to declare the use of critical 1402 

raw materials in energy-related products' 1403 

9b пррру ǳǎŜǎ ǘƘŜ ŜȄƛǎǘƛƴƎ ǎȅǎǘŜƳ ŜǎǘŀōƭƛǎƘŜŘ ōȅ 9b L9/ снптп ΨaŀǘŜǊƛŀƭ 5ŜŎƭŀǊŀǘƛƻƴ ŦƻǊ 1404 

Products of and for the 9ƭŜŎǘǊƻǘŜŎƘƴƛŎŀƭ LƴŘǳǎǘǊȅΩΦ 1405 

EN IEC 62474 provides an International Standard for the exchange of material composition data 1406 

and provides requirements for material declarations. It specifies: 1407 

¶ To the electrical and electronics industry and its suppliers, what substances, substance 1408 

groups and material classes that need to be included in material declarations; and 1409 

¶ To software developers, specifications on the data format for the exchange of material 1410 

declaration data. 1411 

¢ƘŜ ƭƛǎǘ ƻŦ /waǎ ǘƻ ōŜ ƛƴŎƭǳŘŜŘ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ /ǊƛǘƛŎŀƭ wŀǿ aŀǘŜǊƛŀƭ 1412 

List.  1413 

EN 45558 sets provisions around the use of CRMs including: 1414 

¶ Regulated/non-regulated CRMs, 1415 

¶ Location of the CRM in the product, 1416 

¶ Amount of substance/substance group, 1417 

¶ Threshold amounts with the declaration requirements. 1418 

Unlike other horizontal standards under the EN 4555X series, EN 45558 is considered directly 1419 

applicable (i.e. no product specific considerations are required). However, reporting thresholds 1420 

for CRMs still need to be defined, either in the product standard or in legislation (if non-1421 

voluntary). 1422 
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3.3.2.8. EN 45559:2019 'Methods for providing information relating 1423 

to material efficiency aspects of energy-ǊŜƭŀǘŜŘ ǇǊƻŘǳŎǘǎΩ 1424 

EN 45559 focuses on the consistent provision of material efficiency information across the EN 1425 

4555X standard series. Like EN 45558, it is also considered directly applicable. Product specific 1426 

considerations could include data sensitivity and the intended audience. It should also be taken 1427 

into account if there are any specific requirements in legislation regarding the audience and the 1428 

material efficiency aspects to be communicated. 1429 

3.3.2.9. L9/ ¢w снсор ΨDǳƛŘŜƭƛƴŜǎ ŦƻǊ ŜƴŘ-of-life information provided 1430 

by manufacturers and recyclers and for recyclability rate 1431 

ŎŀƭŎǳƭŀǘƛƻƴ ƻŦ ŜƭŜŎǘǊƛŎŀƭ ŀƴŘ ŜƭŜŎǘǊƻƴƛŎ ŜǉǳƛǇƳŜƴǘΩ 1432 

IEC/TR 62535 is a technical report, meaning it is not normative. Published in 2012, it provides a 1433 

methodology for information exchange involving electronic and electrical equipment (EEE) 1434 

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

to: 1436 

¶ Provide information to recyclers to enable appropriate and optimised EoL treatment 1437 

operations, 1438 

¶ Provide sufficient information to characterise activities at EoL treatment facilities in 1439 

order to enable manufacturers to implement effective environmentally conscious design 1440 

(ECD) as described in IEC 62430, 1441 

¶ Evaluate the recyclability and recoverability rates based on product attributes and 1442 

reflecting real end-of-life practices. 1443 

It includes: 1444 

¶ Criteria to describe EoL treatment scenarios; 1445 

¶ Criteria to determine product parts that might require removal before material 1446 

separation and related information to be provided by manufacturers (location and 1447 

material composition); 1448 

¶ A format for information describing EoL scenarios and the results of EoL treatment 1449 

activities; 1450 

¶ A method for calculating the recyclability and recoverability rate of EEE. The calculation 1451 

is limited to EoL treatment and does not cover collection. The recyclability rate is 1452 

expressed as a percentage of the mass of the product that can be recycled or reused, 1453 

whereas the recoverability rate in addition includes a portion derived from energy 1454 

recovery. This technical report can be applied to all electrical and electronic equipment; 1455 

¶ Some example data corresponding to identified scenarios provided in Annex D of that 1456 

technical report. 1457 
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3.3.2.10. IEC 62474:2018 ΨaŀǘŜǊƛŀƭ ŘŜŎƭŀǊŀǘƛƻƴ ŦƻǊ ǇǊƻŘǳŎǘǎ ƻŦ ŀƴŘ ŦƻǊ 1458 

the electrotechnical industryΩ 1459 

The most recent version of this IEC standard was published in 2018, with the last amendment 1460 

dating of December 2020. It contains specifications on the procedure, content, and form of 1461 

material declarations for products of companies of the electrotechnical industry or supplying 1462 

them. Process chemicals and emissions during product use are out of scope of the standard. It 1463 

provides data to manufacturers to allow them to assess products against substance restriction 1464 

compliance requirements and to use it in their environmentally conscious design process (across 1465 

all product life cycle phases). 1466 

3.3.2.11. EN 50614:2020 Requirements for the preparing for re-use of 1467 

waste electrical and electronic equipment  1468 

This standard describes the requirements for the preparing for re-use process, regardless of size 1469 

of the preparing for re-use operator and their facilities, their main focus of activity, their 1470 

geographic location and the nature of the preparing for re-use organisation. 1471 

It includes procedures for the deletion of personal data and update of firmware in reused 1472 

appliances which is relevant to smart appliances.  1473 

3.3.3. Safety 1474 

Safety for washing machines and washer-dryers is mainly dealt with by the following standards: 1475 

¶ The general part EN 60335-мΥнлнп ΨIƻǳǎŜƘƻƭŘ ŀƴŘ ǎƛƳƛƭŀǊ ŜƭŜŎǘǊƛŎŀƭ ŀǇǇƭƛŀƴŎŜǎ - Safety 1476 

- tŀǊǘ мΥ DŜƴŜǊŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎΩ ǘƘŀǘ ƛǎ ŎƻƳƳƻƴ ǘƻ ŀƭƭ ǘƘŜ ŜƭŜŎǘǊƛŎ ƳƻǘƻǊ ŀǇǇƭƛŀƴŎŜǎ ŀƴŘ 1477 

a set of Part 2 documents addressing the different specific products; 1478 

¶ For washing machines, IEC 60335-2-7:2024 ΨHousehold and similar electrical appliances 1479 

- Safety - Part 2-7: Particular requirements for washing machineΩ applies; 1480 

¶ For washer-dryers, IEC 60335-2-ммΥнлнп ΨIƻǳǎŜƘƻƭŘ ŀƴŘ ǎƛƳƛƭŀǊ ŜƭŜŎǘǊƛŎŀƭ ŀǇǇƭƛŀƴŎŜǎ - 1481 

Safety - Part 2-ммΥ tŀǊǘƛŎǳƭŀǊ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘǳƳōƭŜ ŘǊȅŜǊǎΩ ŀǇǇƭƛŜǎ (this is assumed as 1482 

it is specified that the standard applies to Ψthe drying function of washing machines 1483 

having a drying cycleΩ).  1484 

¶ 9b смттлΥнлно Ψ9ƭŜŎǘǊƛŎ ŀǇǇƭƛŀƴŎŜǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ǿŀǘŜǊ Ƴŀƛƴǎ - Avoidance of back 1485 

siphonage and failure of hose-ǎŜǘǎΩ ŀǎ ŦŀǊ ŀǎ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ǿŀǘŜǊ ǎǳǇǇƭȅ ƛǎ 1486 

concerned. 1487 

The mentioned standards address and implement an internationally accepted level of protection 1488 

against hazards (such as electrical, mechanical, thermal, fire and radiation) when appliances are 1489 

operated as in normal use, taking into account the manufacturer's instructions. The same 1490 

standards also cover protection against further hazards deriving from abnormal situations that 1491 

can be expected to happen during normal use.  1492 
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It has been assumed in the drafting of these international standards that the execution of its 1493 

provisions is entrusted to appropriately qualified and experienced persons. 1494 

¢ƘŜ ǎǘŀƴŘŀǊŘǎ ǘŀƪŜ ƛƴǘƻ ŀŎŎƻǳƴǘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ L9/ слосп Ψ[ƻǿ-voltage electrical 1495 

installations ς tŀǊǘ мΥ CǳƴŘŀƳŜƴǘŀƭ ǇǊƛƴŎƛǇƭŜǎΣ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ƎŜƴŜǊŀƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΩ ŀǎ ŦŀǊ ŀǎ 1496 

possible so that there is compatibility with the wiring rules when the appliance is connected to 1497 

the supply mains. However, national wiring rules may differ. 1498 

Individual countries may wish to consider the application of the standard, as far as is reasonable, 1499 

to appliances not mentioned in part 2, and to appliances designed on new principles. 1500 

An appliance that complies with the text of the standard will not necessarily be considered to 1501 

comply with the safety principles of the standard if, when examined and tested, it is found to 1502 

have other features which impair the level of safety covered by these requirements. 1503 

An appliance employing materials or having forms of construction differing from those detailed 1504 

in the requirements of the standard may be examined and tested according to the intent of the 1505 

requirements and, if found to be substantially equivalent, may be considered to comply with the 1506 

standard. 1507 

3.3.4. Hygiene  1508 

Hygiene is addressed by the Publicly Available Specification (PAS) EC PAS 62958:2015(E) ΨClothes 1509 

washing machines for household use - Method for measuring the microbial contamination 1510 

reductionΩΦ SC 59D decided to address the measurement of the microbial contamination 1511 

reduction in washing machines by this specification in response to consumer complaints about 1512 

odours caused by microorganisms.  1513 

It specifies άa test method for measuring the reduction of microbial contamination in clothes 1514 

washing machines and of the possible cross contamination to uncontaminated load. This PAS 1515 

applies to clothes washing machines for household use, with or without heating devices utilising 1516 

cold and/or hot water supply. It also covers washing machines which specify the use of no 1517 

detergent for normal use. This PAS applies also to washing machines for communal use in blocks 1518 

of flats or in launderettes. This PAS does not address the needs of persons with specific health 1519 

conditions requiring special sanitization and/or disinfection techniques.έ As washing machines 1520 

ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ άŀǇǇƭƛŀƴŎŜ ŦƻǊ ŎƭŜŀƴƛƴƎ ŀƴŘ ǊƛƴǎƛƴƎ ƻŦ ǘŜȄǘƛƭŜǎ ǳǎƛƴƎ ǿŀǘŜǊ ǿƘƛŎƘ Ƴŀȅ ŀƭǎƻ ƘŀǾŜ ŀ 1521 

ƳŜŀƴǎ ƻŦ ŜȄǘǊŀŎǘƛƴƎ ŜȄŎŜǎǎ ǿŀǘŜǊ ŦǊƻƳ ǘƘŜ ǘŜȄǘƛƭŜǎέΣ it could possibly also be applied to washer-1522 

dryers. 1523 

tǳōƭƛŎƭȅ !ǾŀƛƭŀōƭŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ όt!{ύ 9/ t!{ снфруΥнлмрό9ύ Ψ/ƭƻǘƘŜǎ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜǎ ŦƻǊ 1524 

household use - aŜǘƘƻŘ ŦƻǊ ƳŜŀǎǳǊƛƴƎ ǘƘŜ ƳƛŎǊƻōƛŀƭ ŎƻƴǘŀƳƛƴŀǘƛƻƴ ǊŜŘǳŎǘƛƻƴΩ has been 1525 

withdrawn and is no longer valid.  1526 

Technical Specification IEC TS 63429 Ed.1, Washing machines for household use ς Method for 1527 

measuring the microbiological performance was published on 31 of May 2023. 1528 
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3.3.5. Noise 1529 

In general, noise is measured according to the specifications prepared by IEC TC59 and 1530 

transferred to Europe between IEC and CENELEC. For noise measurements on washing machines 1531 

and washer-dryers the relevant standards are described in the following subchapters. 1532 

3.3.5.1. EN IEC 60704-1:2023-06 ΨHousehold and similar electrical 1533 

appliances. Test code for the determination of airborne 1534 

noise. General requirementsΩ 1535 

This part 1 of the standard of EN IEC 60704 specifies general requirements. It applies to mains- 1536 

or battery-powered electrical appliances (including their accessories or parts) for household and 1537 

similar uses. By "similar use" is meant use under conditions similar to those in the home, for 1538 

example in restaurants, coffee houses, tea rooms, hotels, hairdressing salons, laundries and so 1539 

on, unless otherwise specified in the IEC 60704-2 series of standards. It does not apply to 1540 

appliances, equipment or machines designed exclusively for industrial or commercial use, 1541 

appliances which are integrated parts of a building or its installations, such as equipment for air 1542 

conditioning, heating and ventilating (with some exceptions) oil burners for central heating, 1543 

pumps for water supply and for sewage systems, separate motors or generators and appliances 1544 

for outdoor use. 1545 

3.3.5.2. EN 60704-2-4:2012/A12:2023 ΨHousehold and similar 1546 

electrical appliances - Test code for the determination of 1547 

airborne acoustical noise - Part 2-4: Particular requirements 1548 

for ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜǎ ŀƴŘ ǎǇƛƴ ŜȄǘǊŀŎǘƻǊǎΩ 1549 

Part 2 of the standard addresses specific products. Section 4 of part 2 of the standard addresses 1550 

specific test conditions for washing machines. The requirements set out apply to single unit 1551 

electrical washing machines and the washing and spinning function of combined appliances for 1552 

household and similar use and to spin extractors for household and similar use.  1553 

3.3.5.3. EN IEC 60704-2-мсΥнлмфκ!мнΥнлно ΨIƻǳǎŜƘƻƭŘ ŀƴŘ ǎƛƳƛƭŀǊ 1554 

electrical appliances - Test code for the determination of 1555 

airborne acoustical noise - Part 2-16: Particular requirements 1556 

for washer-ŘǊȅŜǊǎΩ 1557 

Before the creation of Standard IEC 60704-2-16:2019, the noise of washer-dryers has been 1558 

measured by the two different standards IEC 60704-2-4 (for washing machines, described 1559 

above) and IEC 60704-2-6 (for tumble dryers). With the first edition of IEC 60704-2-16 it became 1560 

possible to measure both functions with one single standard, as it is specially designed for 1561 

washer-dryers.  1562 
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3.3.5.4. EN 60704-3:2006 ΨHousehold and similar electrical 1563 

appliances. Test code for the determination of airborne 1564 

acoustical noise - Part 3: Procedure for determining and 1565 

verifying declared noise emission valuesΩ 1566 

This part 3 of the standard describes the procedure for determination and verification of any 1567 

noise declaration and gives values of standard deviations of reproducibility for different 1568 

categories of appliances. 1569 

3.3.6. Electromagnetic fields / electromagnetic compatibility 1570 

(EMC) 1571 

¶ EN IEC 55014-1:2021 Ψ9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ ŎƻƳǇŀǘƛōƛƭƛǘȅ - Requirements for household 1572 

appliances, electric tools and similar apparatus - tŀǊǘ мΥ 9ƳƛǎǎƛƻƴΩ 1573 

¶ EN IEC 55014-2:2021 ΨElectromagnetic compatibility - Requirements for household 1574 

appliances, electric tools and similar apparatus - Part 2: ImmunityΩ 1575 

¶ EN IEC 61000-3-2:2019/A1:2021 Ψ9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ ŎƻƳǇŀǘƛōƛƭƛǘȅ ό9a/ύ - Part 3-2: Limits 1576 

- [ƛƳƛǘǎ ŦƻǊ ƘŀǊƳƻƴƛŎ ŎǳǊǊŜƴǘ ŜƳƛǎǎƛƻƴǎ όŜǉǳƛǇƳŜƴǘ ƛƴǇǳǘ ŎǳǊǊŜƴǘ Җмс ! ǇŜǊ ǇƘŀǎŜύΩ 1577 

¶ EN 61000-3-3:2013/A2:2021 ΨElectromagnetic compatibility (EMC) - Part 3-3: Limits - 1578 

Limitation of voltage changes, voltage fluctuations and flicker in public low-voltage 1579 

ǎǳǇǇƭȅ ǎȅǎǘŜƳǎΣ ŦƻǊ ŜǉǳƛǇƳŜƴǘ ǿƛǘƘ ǊŀǘŜŘ ŎǳǊǊŜƴǘ Җмс ! ǇŜǊ ǇƘŀǎŜ ŀƴŘ ƴƻǘ ǎǳōƧŜŎǘ ǘƻ 1580 

conditional connectionΩ 1581 

¶ EN 62233:2008 ΨaŜŀǎǳǊŜƳŜƴǘ methods for electromagnetic fields of household 1582 

appliances and similar apparatus with regard to human exposureΩ 1583 

3.3.6.1. EN 50564:2011-12 (IEC 62301:2011, Edition 2, published on 1584 

27th January 2011) Electrical and electronic household and 1585 

office equipment - Measurement of low power consumption 1586 

The standby consumption of household electrical appliances is measured according to the 1587 

European standard EN 50564:2011 including the common modification agreed at European level 1588 

to the international standard IEC 62301:2011, prepared by Technical Committee CENELEC 1589 

TC59X. 1590 

EN 50564 specifies methods of measurement of electrical power consumption in standby mode. 1591 

It is applicable to mains powered electrical household appliances or equipment and to the mains 1592 

powered parts of appliances that use other fuels such as gas or oil. It does not specify minimum 1593 

performance requirements, nor does it set maximum limits on power or energy consumption. 1594 

The objective of the standard is to provide a method of test to determine the power 1595 

consumption of a range of appliances and equipment in standby mode (generally where the 1596 

product is not performing its main function). The test method is also applicable to other low 1597 

power modes where the mode is steady state or providing a background or secondary function 1598 
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(e.g. monitoring or display). In this case, the relevant low power modes (in addition to standby 1599 

mode) to which the test procedure is applied should be defined by performance standards of 1600 

appropriate appliances. The power consumption is determined by recording the instrument 1601 

power reading where the power value is stable or by averaging the instrument power readings 1602 

over a specified period or by recording the energy consumption over a specified period and 1603 

dividing by the time where the power value is not stable. The time period is not less than 5 1604 

minutes, except if there is an operating cycle. The general conditions for measurement 1605 

(including test room description, power supply, supply voltage waveform, power measurement 1606 

accuracy), the selection and preparation of the appliance, the measurement procedure where 1607 

the power value is stable and the test report (including appliance details, test parameters, 1608 

measured data, test and laboratory details) are described. General conditions about test 1609 

conditions and equipment are applied unless otherwise specified. 1610 

Annex A on ΨDǳƛŘŀƴŎŜ ƻƴ ƳƻŘŜǎ ŀƴŘ ŦǳƴŎǘƛƻƴǎ ŦƻǊ ǎŜƭŜŎǘŜŘ ŀǇǇƭƛŀƴŎŜ ǘȅǇŜǎΩ ƛǎ ǾƻƛŘΦ ¢ƘŜ ǎǘŀƴŘŀǊŘ 1611 

does not define these modes, as these definitions are part of the individual Regulations and 1612 

performance standards for washing machines and washer-dryers. 1613 

Annex B (informative) provides some guidance regarding the measurement of low power 1614 

modes. The Crest Factor and its influence on the measurements are explained and the 1615 

specifications and setup of measurement instrumentation are described. 1616 

Annex C (informative) provides some guidance regarding the conversion of power 1617 

measurements determined under the standard to energy consumption values. To convert power 1618 

to energy (e.g. an annual energy consumption), the number of hours of operation in each mode 1619 

must be assumed for a given period and the average power for each mode must also be known. 1620 

As most appliances can operate in a number of modes and the usage patterns and profiles may 1621 

vary considerably between countries, converting power values determined under this standard 1622 

to energy values is potentially fraught with difficulty. 1623 

Finally, Annex D provides information on the determination of uncertainty of measurement. To 1624 

be meaningful, the uncertainty statement must have an associated confidence level: i.e. it is 1625 

necessary to state the probability that the true value lies within the range given. A 95 % 1626 

confidence level was chosen in the standard. 1627 

Standard IEC 62301 is currently being revised. The new version is expected in 2025. 1628 

3.3.7. Smart appliances  1629 

ά9ƴŜǊƎȅ ǎƳŀǊǘ ǇǊƻŘǳŎǘǎέ ŀǊŜ ŘŜŦƛƴŜŘ ƛƴ ǘƘŜ 9ƴŜǊƎȅ [ŀōŜƭ Regulation (EU) 2017/1369 as products 1630 

άǿƘƛŎƘ Ŏŀƴ ōŜ ŀŎǘƛǾŀǘŜŘ ǘƻ ƛƴǘŜǊŀŎǘ ǿƛǘƘ ƻǘƘŜǊ ŀǇǇƭƛŀƴŎŜǎ ŀƴŘ ǎȅǎǘŜƳǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ŜƴŜǊƎȅ ƎǊƛŘ 1631 

itself, in order to improve energy efficiency or the uptake of renewable energies, reduce energy 1632 

ŎƻƴǎǳƳǇǘƛƻƴ ŀƴŘ ŦƻǎǘŜǊ ƛƴƴƻǾŀǘƛƻƴ ƛƴ ¦ƴƛƻƴ ƛƴŘǳǎǘǊȅέΦ  1633 

In order to promote European Smart Grid deployment, several measures have been taken by 1634 

the European Commission. In 2011, the EC issued the Standardisation Mandate 490 to European 1635 

Standardisation Organizations (ESOs) to support European Smart Grid deployment. To 1636 

accomplish this task, a Joint Working Group (SG-CG) has been created by the three ESOs: CEN, 1637 
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CENELEC and ETSI. The aim was a set of consistent standards which will support the information 1638 

ŜȄŎƘŀƴƎŜ ŀƴŘ ǘƘŜ ƛƴǘŜƎǊŀǘƛƻƴ ƻŦ ŀƭƭ ǳǎŜǊǎ ƛƴǘƻ ǘƘŜ ŜƭŜŎǘǊƛŎ ǎȅǎǘŜƳ ƻǇŜǊŀǘƛƻƴΦ ¢ƘŜ ƳŀƴŘŀǘŜΩǎ 1639 

reports were finalised by the end of 2014. 1640 

In 2018, the Preparatory Study on Smart Appliances (Vito), carried out for DG Energy (Delnooz 1641 

et al., 2018), was published. The Preparatory Study analysed all technical, economic, 1642 

environmental, market and societal aspects that are relevant for a broad market introduction of 1643 

smart appliances. Annex 2 of that study described ongoing standardisation activities.  1644 

Work was also carried out on a Code of Conduct for Energy Smart Appliances (ESAs) (managed 1645 

by DG ENER) (European Commission & DG ENER, n.d.) and a first Certificate of Conformity (CoC) 1646 

was published. The goal of this is to increase the number of interoperable ESAs placed on the 1647 

EU market, in order to improve the environmental impact of energy use over the whole energy 1648 

system, contribute to grid stability/security of supply, economical optimisation, or other 1649 

objectives through the increase of demand side flexibility. The following smart use cases are 1650 

covered: 1651 

¶ Flexible start  1652 

¶ Monitoring of Power Consumption 1653 

¶ Limitation of Power Consumption 1654 

¶ Incentive Table based Power Consumption Management 1655 

¶ Manual operation (provisioning of necessary information in case of user driven manual 1656 

operation of ESA) 1657 

The key elements include: 1658 

¶ Power Plan Mapping: the Smart Appliances REFerence (SAREF) is used to define 1659 

elements such as device profiles, power plans, and time series, specifying attributes like 1660 

identifiers, scope, intervals, usage, and data points. This mapping ensures that power 1661 

plans can be accurately defined, transmitted, and understood across systems. 1662 

¶ Manual Operation Mapping: SAREF defines manual operations like power sequences, 1663 

states, and control capabilities (e.g., pausable, stoppable). Each operation and its 1664 

parameters (e.g., start time, power values) are detailed to ensure consistent 1665 

interpretation across devices and platforms. 1666 

¶ SAREF-SPINE IoT Integration: An example demonstrates how SAREF triples map to the 1667 

Smart Premises Interoperable Neutral-message Exchange Internet of Things (SPINE IoT) 1668 

data models for flexible start use cases in white goods, ensuring compatibility and data 1669 

consistency. 1670 

¶ Interoperability Aim: The document stresses the need for interoperability in energy 1671 

systems, enabling different manufacturers' devices to work together seamlessly. It 1672 

references the Smart Grid Architecture Model (SGAM) and emphasizes the importance 1673 

of common semantics for information exchange. SAREF is highlighted as the chosen 1674 

framework to achieve this interoperability, with potential for future extensions. 1675 
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The CoC has been signed by 11 manufacturers: Arcelik, Clivet, Daikin, Electrolux, Miele, 1676 

Mitsubishi Electric, Panasonic, Vaillant, Vestel, Viessmann and Qvantum Energy AB.  1677 

3.3.7.1. ETSI TS 103 264 V3.1.1 (2020-02) SmartM2M; Smart 1678 

Applications; Reference Ontology and oneM2M Mapping 1679 

(SAREF) 1680 

¢ƘŜ ά!ǾŀƛƭŀōƭŜ {ŜƳŀƴǘƛŎǎ !ǎǎŜǘǎ ŦƻǊ ǘƘŜ LƴǘŜǊƻǇŜǊŀōƛƭƛǘȅ ƻŦ {ƳŀǊǘ !ǇǇƭƛŀƴŎŜǎΥ aŀǇǇƛƴƎ ƛƴǘƻ ŀ 1681 

Common Ontology as a M2M Application Layer Semantics" (European Commission, 2014a, 1682 

2014b, 2014c) study commissioned by DG Connect: resulted in the creation of a reference 1683 

ontology of consensus called SAREF (Smart Applications REFerence ontology) covering the needs 1684 

of appliances related to energy efficiency, and expandable to future intelligence requirements. 1685 

Subsequently SAREF was mapped on the European Telecommunications Standard Institute 1686 

(ETSI) M2M Architecture (ETSI, 2024). 1687 

ETSI participated in the creation of SAREF and accepted to cover the communication aspect and 1688 

provide the necessary standardization process support.  1689 

SAREF enables semantic interoperability in the energy smart appliances domain through its 1690 

shared, core concepts. The energy smart appliances industry is the main user of SAREF. ETSI 1691 

released the second version of the SAREF standard (ETSI TS 103 264) in March 2017. The SAREF 1692 

standardization work was also included in second release of the OneM2M initiative. SAREF 1693 

standardization work contributed largely to the work and concepts of semantics and creation of 1694 

its own oneM2M Base Ontology. 1695 

SAREF provides a core model to connect energy smart appliances from all domains 1696 

(environment, building, energy, health, transport and so on). However, as different domains 1697 

have different information needs, domain specific extensions to the SAREF standard will result 1698 

(see Figure 3-3) (ETSI, 2024). 1699 

 1700 

Figure 3-3: SAREF and its extensions. 1701 

Source: ETSI (2024). 1702 
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3.3.7.2. ETSI standard TS 103 267 Smart Appliances; Communication 1703 

Framework 1704 

ETSI TS 103 267 compliments the SAREF otology with a standard for communicating and sharing 1705 

information.  1706 

3.3.7.3. Smart Premises Interoperable Neutral-message Exchange 1707 

(SPINE) 1708 

Three European energy smart/smart home-initiatives ς AGORA, Energy@Home and EEBus - 1709 

established an international cooperation to define a common data model and language, called 1710 

SPINE, for Smart-Homes.  1711 

SPINE defines a neutral layer which helps connecting different technologies to build a smart 1712 

home system. SPINE defines the messages and procedures on application level (ISO-OSI layer 7) 1713 

and is independent from the used transport protocol. 1714 

SPINE is a technical realisation of the SAREF/SAREF4EE ontology.  1715 

SPINE specifications have been prepared by WG 7 of Technical Committee CENELEC TC 59X 1716 

(Performance of household and similar electrical appliances). The result is prEN-50631-1: 1717 

Household appliances network and grid connectivity ς General Requirements, Generic Data 1718 

Modelling and Neutral Messages. Part 1 defines general requirements, generic data modelling 1719 

and generic neutral messages without relation to any specific communication technology or any 1720 

product specific layout.  1721 

Also planned are: 1722 

¶ prEN-50631-2-x: Household appliances network and grid connectivity - Product Specific 1723 

Requirements and Specifications: Part 2 lists and specifies product specific requirements 1724 

and implementation guidance based on the generic data model and generic neutral 1725 

messages. 1726 

¶ prEN-50631-3: Household appliances network and grid connectivity ς General Test-1727 

Requirements & Specifications: Part 3 defines Test-Requirements and Test-1728 

Specifications. 1729 

¶ prEN-50631-4-x: Household appliances network and grid connectivity Technology 1730 

Specific Implementation and Test Requirements: Part 4 defines the mapping of neutral 1731 

messages to examples of typical communication protocols like ZigBee, KNX, OIC, SHIP, 1732 

Echonet light, Thread and so forth. These communication protocols are neither 1733 

mandatory nor to be seen as complete spectrum of communication protocols. 1734 
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3.3.7.4. L9/ ¢{ снфрл 95м άIƻǳǎŜƘƻƭŘ ŀƴŘ ǎƛƳƛƭŀǊ ŜƭŜŎǘǊƛŎŀƭ 1735 

appliances - Specifying smart capabilities of appliances and 1736 

devices - General aspects 1737 

IEC TS 62950 ED1, published in October 2017, is intended to develop the common architecture 1738 

which applies widely to different use cases and appliance types, and the principles of measuring 1739 

smart performance within the context of the common architecture.  1740 

3.3.8. Other 1741 

3.3.8.1. British PAS 141 re-use standard 1742 

A British Standards Institute (BSI) Publicly Available Specification (PAS) is a standardisation 1743 

document which resembles a British Standard but follows a different development process: a 1744 

PAS is developed in response to an identified market need (for example, a request from a 1745 

sponsor) to serve the needs of an emerging market, technology, service or public policy interest. 1746 

At the end of the initial lifespan of the PAS, it is open to the sponsor or relevant technical 1747 

committee to propose it for further development as a British, European or international 1748 

standard (BSI, 2012).  1749 

The PAS 141: 2011 specification was sponsored by the UK Department for Business Innovation 1750 

and Skills to increase the re-use of electrical and electronic equipment and to ensure that they 1751 

are tested and repaired to a minimum level (BSI, n.d.). The British non-for-profit company WRAP 1752 

has developed a set of 15 protocols based on industry experience highlighting tests and 1753 

procedures to be carried out. The product protocols form a baseline for electrical product 1754 

assessment and repair for re-use and can be used as a guideline to product assessment and 1755 

testing. PAS 141: 2011 was withdrawn in March 2020 (BSI), but as processes might still be of 1756 

interest, the Protocol Product Guide for άwashing machines, tumble dryers and washer/dryersέ 1757 

is still described below.  1758 

According to Boyano Larriba et al. (2017), the PAS 141 Protocol Product Guide for άwashing 1759 

machines, tumble dryers and washer/dryersέ developed by WRAP described a series of 1760 

minimum tests that should be performed on these appliances, when they shall be considered 1761 

functional or fit for re-use for auditing purposes (the original report is not available anymore). 1762 

As the protocol shall be applied as widely as possible, no specific testing procedures and 1763 

techniques are described.  1764 

As Boyano Larriba et al. (2017) point out, the PAS 141 protocol refers only to laundry appliances 1765 

that use water as the primary cleaning solution and includes άtop- and front-loading washing 1766 

machines, washer/dryers and tumble dryersέ, but no dry cleaning machines (which use 1767 

alternative cleaning fluids) or ultrasonic cleaners. It also excludes twin-tub machines, which are 1768 

rarely available. According to the protocol (Table 3-5), the following parts of the appliances shall 1769 

undergo a visual inspection, safety or function test:  1770 
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Table 3-5: PAS 141 Protocol Product Guide for άwashing machines, tumble dryers and 1771 

washer/dryersέ. 1772 

Component Test 

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

Door or lid hinges and handles and soap trays Visual inspection of condition  

Feet / wheels Visual inspection of absence or damage 

Knobs, switches, and fixings Visual inspection of absence or damage 

Cabinet and back panel Visual inspection of condition 

Plug and lead cables Safety test regarding condition and connection 

Motor Function test 

Drum / spider Function test of bearings (in place and secure) 

Door - locking and unlocking Function test 

Hoses, connectors, seals Function test for leakage 

Programmes Function test 

Internal components, pressure switches, modules and 
wiring 

Presence and function test 

Thermostat and heating element Function test 

Detergent dispenser Function test 

Rinse cycle, drain operation, spin operation, drying cycle 
(including sensor drying, if available) 

Function test 

Delayed start Function test 

Outlet pipe, sump hose Function test regarding damage or leaks 

Filter Presence and function test 

Timer Function test 

Condenser system Function test 

Source: Adapted from the original WRAP report (not available anymore) by Boyano Larriba et al. (2017). 1773 

3.3.8.2. ISO 8887: Design for Manufacture, assembly, disassembly 1774 

and end-of-life processing 1775 

This series of international standards was first developed by the British Standards Institution as 1776 

series BS 8887 (Design for Manufacture, Assembly, Disassembly and End-of-life processing 1777 

MADE) in 2006. The series ς which is managed by ISO/TC 10 - includes: 1778 

¶ ISO 8887-1: 2017 - Design for manufacture, assembly, disassembly and end-of-life 1779 

processing ς part 1: General concepts, process and requirements. This version was 1780 

reviewed and conformed in 2023.  1781 
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¶ ISO 8887-2: 2023 - Design for manufacture, assembly, disassembly and end-of-life 1782 

processing ς part 2: Vocabulary. 1783 

¶ ISO /Approved Work Item (AWI) 8887-3 (under development) - Design for manufacture, 1784 

assembly, disassembly and end-of-life processing ς part 3: Selection of an appropriate 1785 

end-of-life design strategy 1786 

ISO 8887-1 specifies the requirements for the preparation, content and structure of Technical 1787 

Product Documentation (TPD) of design output for the cycles of manufacturing, assembling, 1788 

disassembling and EoL processing of products. It describes the TPD needed at the critical stages 1789 

of a design process. 1790 

It also identifies and describes methods and conventions appropriate to the preparation of 1791 

documentation, in whatever form, necessary to realise a design including the application to 1792 

multiple life cycles. It extends beyond specification for the manufacturing and assembling of 1793 

products to incorporate guidance on the ultimate reusing, recovering, recycling and disposing of 1794 

the components and materials used. 1795 

ISO 8887-3 is currently in the preparatory phase. It was registered in the TC work programme 1796 

on 31st October 2024. 1797 

3.3.8.3. British Standard Kitemark for remanufactured products  1798 

BSI (British Standards Institute) launched the Kitemark Certified Remanufacturer and Kitemark 1799 

Certified Reconditioner schemes based on BS 8887 (Design for manufacture, assembly, 1800 

disassembly and end-of-life processing (MADE) standard, mirroring ISO 8887 at British national 1801 

level) and best practice principles of ISO 9001 (Quality Management Systems). The goal is to 1802 

provide independent assurance to buyers that products have been remanufactured or 1803 

reconditioned using established, best practice processes. Relevant standards include: 1804 

¶ BS 8887-220:2010 (Remanufacture): the product is returned to at least its original 1805 

performance with a warranty that is equivalent or better than that of a newly 1806 

manufactured product. 1807 

¶ BS 8887-204:2011 (Reconditioning): the product is returned to a satisfactory working 1808 

condition. The warranty may be less than for a new product but should still cover the 1809 

whole product (unlike repair).  1810 

The Kitemark Certified Remanufacturer and Reconditioner schemes provide the following 1811 

outline of the process to be audited:  1812 

¶ Collection 1813 

¶ Inspection 1814 

¶ Disassembly 1815 

¶ Remediation 1816 

¶ Reassembly 1817 
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¶ Testing 1818 

¶ Finishing 1819 

3.4. Legislation and environmental labelling 1820 

The aim of Task 1 is to identify and screen relevant legislation for the product group. The task 1821 

can be subdivided into three parts (European legislation, Member State legislation and third 1822 

country legislation) and is structured accordingly. In addition, environmental labels are also 1823 

considered.  1824 

3.4.1. European legislation 1825 

3.4.1.1. Machinery Directive (MD) 2006/42/EC /  Regulation (EU) 1826 

2023/1230 1827 

The Machinery Directive 2006/42/EC (Machine Directive, 2006/9.6.2006) is a revised version of 1828 

Directive 98/37/EC and Member States shall apply the provisions necessary to comply with it 1829 

from 29th December 2009. The Directive aims at harmonising health and safety requirements 1830 

applicable to machinery, and at ensuring the free circulation of machinery on the Community 1831 

market. Machinery is defined as άan assembly, fitted with or intended to be fitted with a drive 1832 

system other than directly applied human or animal effort, consisting of linked parts or 1833 

components, at least one of which moves, and which are joined together for a specific 1834 

applicationέ13. 1835 

Prior to placing machinery on the market and/or putting it into service, the manufacturer or his 1836 

authorised representative shall ensure that άa risk assessment is carried out in order to 1837 

determine the health and safety requirements which apply to the machinery. The machinery 1838 

must then be designed and constructed taking into account the results of the risk assessment.έ 1839 

In addition, obligations regarding the provision of technical documentation and of necessary 1840 

information such as instructions as well as obligations regarding the processes of the declaration 1841 

of conformity are defined. Conformity with the requirements of the Directive is guaranteed by 1842 

the official CE14 marking which shall be affixed to the machinery άvisibly, legibly and indelibly in 1843 

accordance with Annex IIIέ. Other markings which are likely to άmislead third parties as to the 1844 

meaning or the form of the CE marking, or both, shall be prohibitedέ. 1845 

 

 

13 There are some additions to this definition, but these are not relevant for the device group under 

consideration here, as this is covered by the first definition. 

14 Conformité Européenne (European Conformity) 
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One objective of the review of the Machinery Directive was to clarify the borderline between 1846 

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

2006/95/EC2015, now recast as Directive 2014/35/EU, in order to provide greater legal certainty 1848 

(EC, 2024b). Categories of low voltage electrical and electronic machinery that are excluded from 1849 

the scope of the Machinery Directive are listed in Article 1 (2) (k) and they include ΨƘƻǳǎŜƘƻƭŘ 1850 

ŀǇǇƭƛŀƴŎŜǎ ƛƴǘŜƴŘŜŘ ŦƻǊ ŘƻƳŜǎǘƛŎ ǳǎŜΩΦ Therefore, household washing machines and household 1851 

washer-dryers are considered to be outside the scope of the directive. 1852 

Due to inadequacies and inconsistencies in the product coverage and conformity assessment 1853 

procedures, the provisions of the Machinery Directive were improved and adapted in the revised 1854 

Regulation (EU) 2023/1230 on machinery, which will repeal Directive 2006/42/EC with effect 1855 

from 20 January 2027. Since rules setting out requirements for products within the scope of the 1856 

Directive should be of uniform application for all operators across the Union, and not give room 1857 

for divergent implementation by Member States, the Directive was replaced by a regulation 1858 

(Regulation (EU) 2023/1230; Corrigendum to Regulation (EU) 2023/1230 of the European 1859 

Parliament and of the Council of 14 June 2023 on machinery and repealing Directive 2006/42/EC 1860 

of the European Parliament and of the Council and Council Directive 73/361/EEC, 1861 

2023/04.07.2023; Regulation (EU) 2023/1230 of the European Parliament and of the Council of 1862 

14 June 2023 on machinery and repealing Directive 2006/42/EC of the European Parliament and 1863 

of the Council and Council Directive 73/361/EEC (Text with EEA relevance), 2023/29.06.2023). 1864 

Household appliances intended for domestic use that fall under the scope of the Low Voltage 1865 

Directive (2014/35/EU) are excluded from the new regulation, which means that the new 1866 

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

washer-dryers intended for domestic use. 1868 

To summarise, Article 1 (2) (a) of Regulation (EU) 2019/2014 and Regulation (EU) 2019/2023 1869 

specify that the Regulations do not apply to washing machines in the scope of Directive 1870 

2006/42/EC (i.e. non-household appliances). This reference will need to be updated to the 1871 

Machinery Regulation (EU) 2023/1230. 1872 

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

The initial Low Voltage Directive (LVD) 2006/95/EC was revised and recast as Directive 1874 

2014/35/EU (LVD, 2014/29.3.2014). ComplƛŀƴŎŜ ǿƛǘƘ ƛǘǎ ǇǊƻǾƛǎƛƻƴǎ ǎƘŀƭƭ άŜƴǎǳǊŜ ŀ ƘƛƎƘ ƭŜǾŜƭ ƻŦ 1875 

protection of public interests, such as health and safety of persons, of domestic animals and 1876 

ǇǊƻǇŜǊǘȅΣ ŀƴŘ ǘƻ ƎǳŀǊŀƴǘŜŜ ŦŀƛǊ ŎƻƳǇŜǘƛǘƛƻƴ ƻƴ ǘƘŜ ¦ƴƛƻƴ ƳŀǊƪŜǘέ concerning the electrical 1877 

equipment within certain voltage limits.  1878 

The directive requires such equipment to be protected against hazards arising from the electrical 1879 

equipment itself as well as against hazards caused by external influences. The directive covers 1880 

άall risks arising from the use of electrical equipment, not just electrical ones, but also 1881 

mechanical, chemical (such as, in particular, emission of aggressive substances) and all other 1882 

 

 

15 Formerly Directive 73/23/EEC as amended. 
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risks. The LVD also covers health aspects of noise and vibrations, and ergonomic aspects as far 1883 

as ergonomic requirements are necessary to protect against hazards in the sense of the LVDέ 1884 

(EC, 2018).  1885 

The LVD covers electrical equipment designed for use with a voltage rating of between 50 V and 1886 

1000 V for alternating current and between 75 V and 1500 V for direct current (if not excluded 1887 

in Annex II). As explained in EC (2018), these voltage ratings refer to the voltage of the electrical 1888 

input or output, not to voltages that may appear inside the equipment (EC, 2018).The LVD covers 1889 

electrical equipment designed for use with a voltage rating of between 50 V and 1000 V for 1890 

alternating current and between 75 V and 1500 V for direct current (if not excluded in Annex II). 1891 

As explained in EC (2018), these voltage ratings refer to the voltage of the electrical input or 1892 

output, not to voltages that may appear inside the equipment (EC, 2018). 1893 

Therefore, all washing machines and washer-dryers within the scope of this study are within the 1894 

corresponding voltage rating of the directive and are thus subject to its requirements. 1895 

3.4.1.3. Radio Equipment Directive (RED) 2014/53/EU 1896 

The former Radio and Telecommunications Terminal Equipment Directive 1999/5/EC was 1897 

repealed by the Radio Equipment Directive (RED) 2014/53/EU (Directive 2014/53/EU of the 1898 

European Parliament and of the Council of 16 April 2014 on the harmonisation of the laws of 1899 

the Member States relating to the making available on the market of radio equipment and 1900 

repealing Directive 1999/5/EC (Text with EEA relevance), 2014/22.05.2014). The RED establishes 1901 

a regulatory framework for the making available on the market and putting into service in the 1902 

Union of radio equipment. ΨwŀŘƛƻ ŜǉǳƛǇƳŜƴǘΩ ƛǎ ŘŜŦƛƴŜŘ ŀǎ άan electrical or electronic product, 1903 

which intentionally emits and/or receives radio waves for the purpose of radio communication 1904 

and/or radiodetermination, or an electrical or electronic product which must be completed with 1905 

an accessory, such as antenna, so as to intentionally emit and/or receive radio waves for the 1906 

purpose of radio communication and/or radiodeterminationέΦ  1907 

A guidance document provided by the Commission (European Commission, 2018) makes 1908 

ǎǘŀǘŜƳŜƴǘǎ ƻƴ Ψƴon-radio electrical products functioning with radio equipmentΩΥ άElectrical or 1909 

electronic products whose function is not to intentionally emit or receive radio waves for the 1910 

purpose of radio communication and/or radiodetermination (in this section referred to as Ψnon-1911 

radio productΩ) may function with radio equipmentέΦ !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŘƻŎǳƳŜƴǘΣ ǎǳŎƘ ǇǊƻŘǳŎǘǎ 1912 

ŀǊŜ ǿƛǘƘƛƴ ǘƘŜ ǎŎƻǇŜ ƻŦ w95Σ ƛŦ άthe radio equipment is (a) incorporated into the non-radio 1913 

product; and (b) permanently affixed to the non-radio productέ. 1914 

This can be the case with άǎƳŀǊǘέ washing machines and washer-dryers if they have WLAN, 1915 

Bluetooth or other NFC interfaces for control via a smartphone, for example. In this case, they 1916 

must comply with the requirements of the Directive, for example, they must be manufactured 1917 

in such a way that they fulfil the essential requirements in Article 3. 1918 
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3.4.1.4. Electromagnetic Compatibility (EMC) 2014/30/EU 1919 

The initial Directive 2004/108/EC has been revised and recast as Directive 2014/30/EU (EMC, 1920 

2014/29.3.2014) on the harmonisation of the laws of the Member States relating to 1921 

electromagnetic compatibility. It regulates the electromagnetic compatibility (EMC) of both 1922 

ŀǇǇŀǊŀǘǳǎ ŀƴŘ ŦƛȄŜŘ ƛƴǎǘŀƭƭŀǘƛƻƴǎΣ ǿƘŜǊŜ ΨŀǇǇŀǊŀǘǳǎΩ ƳŜŀƴǎ άany finished appliance or 1923 

combination thereof made available on the market as a single functional unit, intended for the 1924 

end-user and liable to generate electromagnetic disturbance, or the performance of which is 1925 

liable to be affected by such disturbanceέ. Household washing machines and washer-dryers are 1926 

finished products and systems that include electrical and electronic equipment that may 1927 

generate or be affected by electromagnetic disturbance. As they are not listed among the 1928 

defined exceptions, they fall within the scope of the directive. 1929 

According to the directive, equipment must be designed and manufactured in such a way that 1930 

electromagnetic compatibility is ensured, i.e. that:  1931 

a) άǘƘŜ ŜƭŜŎǘǊƻƳŀƎƴŜǘƛŎ ŘƛǎǘǳǊōŀƴŎŜ ƎŜƴŜǊŀǘŜŘ ŘƻŜǎ ƴƻǘ ŜȄŎŜŜŘ ǘƘŜ ƭŜǾŜƭ ŀōƻǾŜ ǿƘƛŎƘ 1932 
radio and telecommunications equipment or other equipment cannot operate as 1933 
ƛƴǘŜƴŘŜŘέ ŀƴŘ 1934 

b) άit has a level of immunity to the electromagnetic disturbance to be expected in its 1935 
intended use which allows it to operate without unacceptable degradation of its 1936 
intended useέ. 1937 

3.4.1.5. Restriction of Hazardous Substances Directive (RoHS) 1938 

2011/65/EU 1939 

Directive 2011/65/EU (RoHS, 2011/1.7.2011) concerns the restriction of the use of certain 1940 

hazardous substances in electrical and electronic equipment (commonly referred to as the 1941 

Restriction of Hazardous Substances Directive or RoHS). The Directive restricts the presence of 1942 

the hazardous substances specified in its annex II in various types of Electronic and Electrical 1943 

Equipment (EEE). It currently restricts 10 substances while a few additional substances are under 1944 

consideration for future restriction. 1945 

The restrictions apply to EEE belonging to the categories set out in RoHS Annex I, which differ 1946 

somewhat from those covered by the related Directive 2012/19/EU (WEEE). One of the 1947 

ŎŀǘŜƎƻǊƛŜǎ ƻŦ !ƴƴŜȄ L ƛƴ ǎŎƻǇŜ ƻŦ ǘƘŜ wƻI{ 5ƛǊŜŎǘƛǾŜ ƛǎ ŎŀǘŜƎƻǊȅ м ά[ŀǊƎŜ IƻǳǎŜƘƻƭŘ !ǇǇƭƛŀƴŎŜǎέΣ 1948 

covering inter alia washing machines and washer-dryers.  1949 

According to Article 4(6) of the Directive, the Article 4(1) substance restrictions do not apply to 1950 

the applications listed in Annexes III and IV. Article 5(1)(a) and (b) ensure that materials and 1951 

components can be included in these lists of applications under certain conditions if the 1952 

inclusion does not weaken the environmental and health protection afforded by Regulation (EC) 1953 

No 1907/2006 and if one of the following conditions is fulfilled: 1954 

(a) άǘƘŜƛǊ ŜƭƛƳƛƴŀǘƛƻƴ ƻǊ ǎǳōǎǘƛǘǳǘƛƻƴ Ǿƛŀ ŘŜǎƛƎƴ ŎƘŀƴƎŜǎ ƻǊ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ŎƻƳǇƻƴŜƴǘǎ 1955 

which do not require any of the materials or substances listed in Annex II is scientifically 1956 

ƻǊ ǘŜŎƘƴƛŎŀƭƭȅ ƛƳǇǊŀŎǘƛŎŀōƭŜέ, 1957 
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(b) άǘƘŜ ǊŜƭƛŀōƛƭƛǘȅ ƻŦ ǎǳōǎǘƛǘǳǘŜǎ ƛǎ ƴƻǘ ŜƴǎǳǊŜŘέ,  1958 

(c) άthe total negative environmental, health and consumer safety impacts caused by 1959 

substitution are likely to outweigh the total environmental, health and consumer safety 1960 

benefits thereofέ. 1961 

 Currently, there are close to 100 exemptions listed in Annex III and IV of the RoHS Directive16. 1962 

The Directive was recently subjected to a review process; however the process has not 1963 

concluded (status April 2024) and it cannot yet be estimated whether changes shall be 1964 

introduced to RoHS or not. 1965 

3.4.1.6. Waste Framework Directive (WFD) 1966 

The European Waste Framework Directive (WFD) 2008/98/EC (WFD, 2008/18.02.2024) forms 1967 

the basis for waste management in the EU. Its aim is to minimise waste, conserve resources and 1968 

protect the environment. It establishes a hierarchical waste management system prioritising 1969 

waste prevention over other options: 1970 

a) Prevention; 1971 

b) Preparing for re-use; 1972 

c) Recycling; 1973 

d) Other recovery, e.g. Energy recovery; and 1974 

e) Disposal. 1975 

The directive calls on Member States to improve waste management and monitoring and 1976 

provides for measures to promote the circular economy. Important aspects include schemes for 1977 

extended producer responsibility, promoting waste separation, improving the recycling rate and 1978 

ensuring that waste is treated in an environmentally friendly and healthy manner. 1979 

Article 6 (1) and (2) ƻŦ ǘƘŜ ²C5 ǎǇŜŎƛŦƛŜǎ ά9ƴŘ-of-ǿŀǎǘŜ ŎǊƛǘŜǊƛŀέ ǿƘƛŎƘ ŀǊŜ ƻŦ ǊŜƭŜǾŀƴŎŜ ǘƻ 1980 

remanufacturing, refurbishment and reuse operations of waste. The criteria specify when 1981 

certain end-of-life products or components ceases to be waste and becomes a product, or a 1982 

secondary raw material. This is the case when certain specified waste has undergone a recovery 1983 

operation (including recycling) and complies with specific criteria: 1984 

¶ άThe substance or object is to be used for specific purposes; 1985 

¶ A market or demand exists for such a substance or object;  1986 

 

 

16 Exemptions listed under Annex IV only apply to medical devices and/or monitoring and control 

equipment (Category 8 and 9 respectively) whereas exemptions listed under Annex III can apply to 

all EEE. In both cases, the scope of an exemption can be further restricted to specific EEE categories, 

devices or components. 
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¶ The substance or object fulfils the technical requirements for the specific purposes and 1987 

meets the existing legislation and standards applicable to products; and 1988 

¶ The use of the substance or object will not lead to overall adverse environmental or 1989 

human health impactsΦέ {ƻǳǊŎŜΥ ²C5 !ǊǘƛŎƭŜ сόмύ (WFD, 2020) 1990 

These criteria were not initially included in the WFD but were added to remove obstacles for 1991 

reuse of components and secondary materials from products that had been sent to waste 1992 

ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ǘƘŀǘ ƘŀŘ ǘƘǳǎ ǊŜŀŎƘŜŘ ǘƘŜ άǿŀǎǘŜέ ǎǘŀǘǳǎΦ Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ǘƘŜ ŎǊƛǘŜǊƛŀ ŀǊŜ ƻŦ 1993 

importance to promote reuse, refurbishment and remanufacture operations which are at a high 1994 

level of the waste hierarchy. Apart from that, the WFD regulates waste management in the EU 1995 

in general and is not very focussed on specific product groups. More detailed specifications on 1996 

electrical appliances, which include washing machines and washer-dryers, are contained in the 1997 

WEEE Directive, which is described in the following chapter. 1998 

3.4.1.7. Waste Electrical and Electronic Equipment Directive (WEEE) 1999 

2012/19/EU 2000 

The Waste Electrical and Electronic Equipment Directive (WEEE Directive) 2012/19/EU (Directive 2001 

2012/19/EU, 2012) aims to άprotect the environment and human health by preventing or 2002 

reducing the adverse impacts of the generation and management of waste from electrical and 2003 

electronic equipment (WEEE)έΦ Lǘ contains provisions on the design, collection, treatment, 2004 

recycling and disposal of WEEE as well as on financial aspects. The responsibility for the 2005 

management of waste electrical and electronic equipment is assigned to the manufacturers and 2006 

partly also to the distributors. 2007 

Since 15 August 2018, the Directive has applied to all electrical and electronic equipment with 2008 

the exception of the appliances listed in Article 2(3) and 2(4). All electrical and electronic 2009 

appliances concerned are assigned to different categories in Annex III, including the category 2010 

"Large equipment (any external dimension more than 50 cm)". According to Annex IV, this 2011 

category includes washing machines and clothes dryers. These are therefore within the scope of 2012 

the directive. In case that some laundry appliances should fall below these dimensions, it is 2013 

ŀǎǎǳƳŜŘ ǘƘŀǘ ǘƘŜȅ ŀǊŜ ŎƻǾŜǊŜŘ ōȅ ǘƘŜ ŎŀǘŜƎƻǊȅ ά{Ƴŀƭƭ ŜǉǳƛǇƳŜƴǘ όƴƻ ŜȄǘŜǊƴŀƭ ŘƛƳŜƴǎƛƻƴ ƳƻǊŜ 2014 

ǘƘŀƴ рл ŎƳύέΣ ƛƴŎƭǳŘƛƴƎ άIƻǳǎŜƘƻƭŘ ŀǇǇƭƛŀƴŎŜǎέ ŀƴŘ therefore would be still in the scope of the 2015 

directive. 2016 

!ǊǘƛŎƭŜ п ǎǘƛǇǳƭŀǘŜǎ ǘƘŀǘ aŜƳōŜǊ {ǘŀǘŜǎ ǎƘŀƭƭ άŜƴŎƻǳǊŀƎŜ ŎƻƻǇŜǊŀǘƛƻƴ ōŜǘǿŜŜƴ ǇǊƻŘǳŎŜǊǎ ŀƴŘ 2017 

recyclers and measures to promote the design and production of EEE, notably in view of 2018 

facilitating re-ǳǎŜΣ ŘƛǎƳŀƴǘƭƛƴƎ ŀƴŘ ǊŜŎƻǾŜǊȅ ƻŦ ²999Σ ƛǘǎ ŎƻƳǇƻƴŜƴǘǎ ŀƴŘ ƳŀǘŜǊƛŀƭǎΦέ 2019 

CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜȅ ǎƘŀƭƭ άǘŀƪŜ ŀǇǇǊƻǇǊƛŀǘŜ ƳŜŀǎǳǊŜǎ ǎƻ ǘƘŀǘ ǘƘŜ ŜŎƻŘŜǎƛƎƴ ǊŜǉǳƛǊŜƳŜƴǘǎ 2020 

facilitating re-use and treatment of WEEE established in the framework of Directive 2021 

2009/125/EC are applied and producers do not prevent, through specific design features or 2022 

manufacturing processes, WEEE from being re-used, unless such specific design features or 2023 

manufacturing processes present overriding advantages, for example, with regard to the 2024 

ǇǊƻǘŜŎǘƛƻƴ ƻŦ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘκƻǊ ǎŀŦŜǘȅ ǊŜǉǳƛǊŜƳŜƴǘǎΦέ ¢ƘŜǎŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀǊŜ ƴƻǘ ǾŜǊȅ 2025 

specific, but this could change as a result of the coming review of the WEEE Directive to be 2026 

launched shortly. 2027 
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Article 8 of the Directive requires Member States to ensure that proper treatment of all 2028 

separately collected WEEE takes place. This includes, among other things, the removal of all 2029 

liquids and a selective treatment in accordance with Annex VII. Annex VII lists substances, 2030 

mixtures and components that must be removed from the collected WEEE (e.g. batteries, 2031 

mercury containing components and external electric cables). The design of the appliances 2032 

should ideally take this into account, but the directive does not make any direct statements on 2033 

this though in some cases it is under the regime of other legislation (e.g. RoHS regarding mercury 2034 

or the Batteries Regulation for batteries). Minimum recovery targets to be achieved by 2035 

producers in accordance with Article 11 are listed in Annex V. 2036 

Articles 12 and 13 refer to the financing of waste management of equipment in scope of the 2037 

directive. At present this however does not include fee-modulation which could have a more 2038 

substantial impact on design. It is thus not further detailed here. 2039 

Stakeholder feedback from a recycling entity stated that the implementation of the WEEE 2040 

Directive differs across Member States. According to a recycling stakeholder, this creates an 2041 

unlevel playing field in the Large Domestic Appliances (LDA) recycling sector. A particular 2042 

difference between countries is how recyclates may be used. For example, stones coming from 2043 

LDAs must be landfilled in some countries but can be used in other applications in other 2044 

countries. Some recycling stakeholders ς most notably the European Electronics Recyclers 2045 

Association (EERA) - are therefore lobbying for a European-wide WEEE Regulation.  2046 

The Commission is currently evaluating the WEEE Directive. The final report of this evaluation is 2047 

expected to be made publicly available in Q1 of 2025.  2048 

3.4.1.8. Critical Raw Materials Act 2049 

The Critical Raw Materials Act (CRM Act) is a regulation aimed "to improve the functioning of 2050 

ǘƘŜ ƛƴǘŜǊƴŀƭ ƳŀǊƪŜǘ ōȅ ŜǎǘŀōƭƛǎƘƛƴƎ ŀ ŦǊŀƳŜǿƻǊƪ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ¦ƴƛƻƴΩǎ ŀŎŎŜǎǎ ǘƻ ŀ ǎŜŎǳǊŜΣ 2051 

resilient and sustainable supply of critical raw materials, including by fostering efficiency and 2052 

circularity throughout the value chain" (CRM Act, 2024/3.5.2024).  2053 

To achieve this goal, the regulation sets out measures to:  2054 

a) άƭƻǿŜǊ the risk of supply disruptions related to critical raw materials likely to distort 2055 
competition and fragment the internal market,  2056 

b) ƛƳǇǊƻǾŜ ǘƘŜ ¦ƴƛƻƴΩǎ ŀōƛƭƛǘȅ ǘƻ ƳƻƴƛǘƻǊ ŀƴŘ ƳƛǘƛƎŀǘŜ ǘƘŜ ǎǳǇǇƭȅ Ǌƛǎƪ ǊŜƭŀǘŜŘ ǘƻ ŎǊƛǘƛŎŀƭ 2057 
raw materials, and  2058 

c) ensure the free movement of critical raw materials and products containing critical 2059 
raw materials placed on the Union market while ensuring a high level of 2060 
environmental protection and sustainability, including by improving their 2061 
ŎƛǊŎǳƭŀǊƛǘȅΦέ 2062 

Washing machines and washer-dryers are affected by the regulation as they may contain critical 2063 

raw materials and in particular permanent magnets which are specifically addressed by the 2064 

regulation. According to Article 28, a conspicuous, clearly legible and indelible label shall indicate 2065 
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whether the products contain one or more permanent magnets and whether the magnets 2066 

contained belong to one of the following types:  2067 

a) neodymium-iron-boron;  2068 

b) samarium-cobalt;  2069 

c) aluminium-nickel-cobalt;  2070 

d) ferrite.  2071 

In case one or more such are included, additional information must be provided on a data carrier 2072 

present on or in the product, providing data on the responsible legal party, data on the magnet 2073 

weight, type and location and instructions for its dismantling.17 2074 

The requirements set out in Article 28 shall apply from two years after the entry into force of 2075 

the implementing act referred to in paragraph 2. If a product passport is required for a product 2076 

in accordance with another Union legal act, the relevant information should be recorded 2077 

therein. The information needs to be complete, up-to-date, and accurate and remain available 2078 

ŦƻǊ ŀ ǇŜǊƛƻŘ ŀǘ ƭŜŀǎǘ Ŝǉǳŀƭ ǘƻ ǘƘŜ ǇǊƻŘǳŎǘΩǎ ǘȅǇƛŎŀƭ ƭƛŦŜǘƛƳŜ Ǉƭǳǎ мл ȅŜŀǊǎ. 2079 

Article 29 contains provisions on the recycled content of permanent magnets. The requirements 2080 

shall apply from 24 May 2027 or two years after the still pending entry into force of the 2081 

delegated act referred to in paragraph 2, whichever is the later. Article 29 obliges operators who 2082 

place on the market products containing one or more permanent magnets in accordance with 2083 

Article 28 (1) to publish on a on a free-access website the content of neodymium, dysprosium, 2084 

praseodymium, terbium, boron, samarium, nickel and cobalt recovered from post-consumer 2085 

waste that is present in the incorporated permanent magnets. The information obligation 2086 

applies from a total weight of all permanent magnets contained of 0.2 kg. By 24 May 2026, the 2087 

Commission shall adopt rules for the calculation and verification of the share of corresponding 2088 

raw materials. Furthermore, the Commission shall adopt rules as to minimum shares of the raw 2089 

materials neodymium, dysprosium, praseodymium, terbium, boron, samarium, nickel and 2090 

cobalt recovered from post-consumer waste that must be present in the permanent magnet 2091 

incorporated in relevant products referred. 2092 

According to Article 33, the requirements of Articles 28 and 29 must be taken into account in 2093 

the conformity assessment procedure and the associated required technical documentation. 2094 

According to Article 24, by 24 May 2025, Member States are to identify large companies 2095 

operating on their territory that use strategic raw materials to manufacture various products, 2096 

including heat pumps. The companies identified in this way are obliged to carry out a specific 2097 

risk assessment of their raw material supply chain for strategic raw materials at least every three 2098 

years. Depending on the result, companies may be obliged to take mitigation measures. They 2099 

can also be obliged by the Member States to submit a report to their board of directors. As there 2100 

 

 

17 If the incorporated permanent magnets are exclusively contained in one or more electric motors 

incorporated in the product, the information referred to may be replaced by information on the 

location of those electric motors. 
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is a trend to include heat pumps in laundry appliances, this requirement could apply in some 2101 

cases. 2102 

3.4.1.9. Regulation (EU) 2025/40 on Packaging and Packaging Waste 2103 

The purpose of the Packaging Directive (European Parliament and Council Directive 94/62/EC of 2104 

20 December 1994 on packaging and packaging waste, 1994/31.12.1994) was to harmonise the 2105 

rules on packaging and packaging waste management in order to prevent or reduce the 2106 

environmental impact of such waste, thereby ensuring a high level of environmental protection 2107 

and the functioning of the internal market.  2108 

In November 2022, the Commission proposed to revise the former Packaging and Packaging 2109 

Waste Directive 94/62/EC and published a proposal for a Regulation on packaging and packaging 2110 

waste (PPWR). A new Regulation was then approved in December 2024 (Regulation (EU) 2111 

2025/40 of the European Parliament and of the Council of 19 December 2024 on packaging and 2112 

packaging waste, amending Regulation (EU) 2019/1020 and Directive (EU) 2019/904, and 2113 

repealing Directive 94/62/EC (Text with EEA relevance), 2024/19.12.2024). The shift from a 2114 

Directive to a Regulation means among others that manufacturers are directly obligated by the 2115 

legislation, as opposed to a Directive which needs to be transferred to National Legislation, thus 2116 

obliging Member States to ensure that e.g., manufacturers adhere to specific requirements. The 2117 

new Regulation contains requirements for the entire life cycle of packaging regarding 2118 

environmental sustainability and labelling, including requirements for substances of concern, 2119 

extended producer responsibility, packaging waste prevention, the reduction of unnecessary 2120 

packaging and the re-use or refill of packaging, as well for the collection and treatment, including 2121 

recycling, of packaging waste. As the Regulation applies to άall packaging, regardless of the 2122 

material used, and to all packaging waste, whether such packaging is used in or such packaging 2123 

waste originates from industry, other manufacturing, retail or distribution, offices, services or 2124 

householdsέΣ it is concluded that packaging of laundry appliances would be in scope of this 2125 

legislation.  2126 

The Regulation requires all packaging to be recyclable (Article 6), sets recycled content targets 2127 

for packaging relevant for the use of plastics (Article 7), requires the amount of packaging to be 2128 

reduced (Article 10) and specifies requirements for reusable, compostable and biobased 2129 

packaging. Several delegated acts will further specify details, e.g. on concrete design for 2130 

recycling criteria or on how to perform recyclability assessment. APPLiA points out that, in 2131 

addition to the EU regulation, some countries (Spain, Italy, and France) also have their own 2132 

national regulations on packaging which affect appliances like washing machines and washer-2133 

dryers. The Regulation (EU) 2025/40 on Packaging and Packaging Waste  (European Union, 2024) 2134 

allows this under certain conditions (Article 4 (3), Article 29(15), Article 51 (2c)). APPLiA also 2135 

points out that the Commission has initiated infringement procedures against both France and 2136 

Spain in November 2024 as their national requirements might have the potential to impede the 2137 

harmonization and effectiveness of the single market. It is therefore currently unclear whether 2138 

these national requirements will continue to exist in the future. 2139 
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3.4.1.10. Regulation (EU) 528/2012 ς Biocidal Products 2140 

The Biocide Directive 98/8/EC was reviewed and recast as Regulation (EU) No 528/2012 (Biocide, 2141 

2012/27.6.2012) concerning the making available on the market and use of biocidal products. 2142 

This Directive concerns:  2143 

a) the establishment at Community level of a positive list of active substances which 2144 

may be used in biocidal products;  2145 

b) the authorisation of biocidal products;  2146 

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

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

States; and  2149 

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

As detergents are a separate priority product group under ESPR, these aspects are considered 2151 

out of scope of this study, however for the case that biocidal products are used in wood 2152 

materials used in the packaging of appliances, a short summary has been included. 2153 

! ōƛƻŎƛŘŀƭ ǇǊƻŘǳŎǘ ƛǎ ŘŜŦƛƴŜŘ ŀǎ άany substance or mixture, in the form in which it is supplied to 2154 

the user, consisting of, containing or generating one or more active substances, with the 2155 

intention of destroying, deterring, rendering harmless, preventing the action of, or otherwise 2156 

exerting a controlling effect on, any harmful organism by any means other than mere physical 2157 

or mechanical actionέ ƻǊ άany substance or mixture, generated from substances or mixtures 2158 

which do not themselves fall under the first indent, to be used with the intention of destroying, 2159 

deterring, rendering harmless, preventing the action of, or otherwise exerting a controlling 2160 

effect on, any harmful organism by any means other than mere physical or mechanical action.έ 2161 

Treated articles that have a primary biocidal function shall be considered biocidal products as 2162 

well. 2163 

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

The former Gas Appliance Directive 2009/142/EC (GAD) was repealed by Regulation (EU) 2165 

2016/426 on appliances burning gaseous fuels (Regulation (EU) 2016/426 of the European 2166 

Parliament and of the Council of 9 March 2016 on appliances burning gaseous fuels and 2167 

repealing Directive 2009/142/EC (Text with EEA relevance), 2016/31.3.2016). It regulates 2168 

appliances burning gaseous fuels used for cooking, refrigeration, air-conditioning, space heating, 2169 

hot water production, lighting or washing, and also forced draught burners and heating bodies 2170 

to be equipped with such burners. The Regulation applies to appliances as well as fittings and 2171 

according to the Commission's guidance document, this includes washing machines and tumble 2172 

dryers (EC, 2024a). The Regulation applies to appliances as well as fittings and according to the 2173 

Commission's guidance document, this includes washing machines and tumble dryers (EC, 2174 

2024a).  2175 

The Regulation obliges manufacturers to ensure that appliances or fittings that they place on 2176 

the market or appliances that they use for their own purposes are designed and manufactured 2177 
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in accordance with the essential requirements set out in Annex I. This includes, among other 2178 

things, safety requirements including a risk analysis and corresponding risk minimisation 2179 

measures as well as information obligations. In addition, there are requirements regarding 2180 

technical documentation and processes for the declaration of conformity, as well as for the 2181 

provision of information (e.g. the affixing of a type, batch or serial number or other identification 2182 

mark, manufacturer's details, instructions for use and safety information). 2183 

3.4.1.12. Water Framework Directive (WFD) 2000/60/EC 2184 

The purpose of the Water Framework Directive (WFD) (WFD, 2020) is to provide a framework 2185 

for the protection of inland surface waters, transitional waters, coastal waters and groundwater. 2186 

More concretely, this framework is intended to prevent further deterioration and protect the 2187 

status of aquatic ecosystems as well as other related ecosystems; to promote the sustainable 2188 

use of water resources; to reduce discharges, emissions and losses of priority substances and to 2189 

contribute to the mitigation of floods and droughts. The water management is based on so-2190 

ŎŀƭƭŜŘ ΨǊƛǾŜǊ ōŀǎƛƴǎΩΣ ǿƘƛŎƘ ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ άarea[s] of land from which all surface run-off flows 2191 

through a sequence of streams, rivers and, possibly, lakes into the sea at a single river mouth, 2192 

estuary or deltaέ.  2193 

In addition to direct protective measures, the Member States are obliged to take into account 2194 

the principle of recovery of the costs of water services, including environmental and resource-2195 

related costs, having regard to an economic analysis and in accordance with the polluter-pays 2196 

principle. This means that the Water Framework Directive introduces two important economic 2197 

principles. On the one hand, Member States should ensure that water pricing policies provide 2198 

adequate incentives for users to use water resources efficiently and that the various sectors (e.g. 2199 

industry, households, agriculture) make an appropriate contribution to covering the costs of 2200 

water services, taking into account the polluter-pays principle. On the other hand, the Member 2201 

States themselves are obliged to draw up an economic analysis of water use in accordance with 2202 

Annex III. 2203 

Articles 4, 10, 11 and 16 and Annexes V, VIII, IX and X address chemical pollution. By identifying 2204 

priority substances, the Water Framework Directive focuses on pollutants that pose a significant 2205 

risk to or through the aquatic environment. The substances are identified through risk 2206 

assessments that examine scientific evidence of the substances' hazardous properties, their 2207 

contamination of European waters and other factors (e.g. quantities used). Of the 45 chemicals 2208 

identified as priority substances, 21 are designated as priority hazardous substances due to their 2209 

persistence, bioaccumulation and toxicity. The list of priority substances is reviewed by the 2210 

European Commission at least every six years to enable the inclusion of further substances of 2211 

concern. Emissions, discharges and losses of priority substances into water bodies are to be 2212 

gradually reduced and priority hazardous substances are to be completely phased out within 20 2213 

years. 2214 

It is assumed that the priority substances would only be contained in the discharges of laundry 2215 

and dishwashing appliances if used in the detergents applied during washing processes. As 2216 

explained above, it is assumed that detergents are out of scope of this review, thus the priority 2217 

substances have not been checked to establish their use in detergents.  2218 
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3.4.1.13. Commission Regulation (EC) No. 648/2004 ς Detergents 2219 

Regulation (EC) 648/2004 (Regulation (EC) No 648/2004 of the European Parliament and of the 2220 

Council of 31 March 2004 on detergents (Text with EEA relevance), 2004), as amended, 2221 

harmonises the following rules for the placing on the market of detergents and of surfactants 2222 

for detergents: 2223 

¶ ά¢ƘŜ ōƛƻŘŜƎǊŀŘŀōƛƭƛǘȅ ƻŦ ǎǳǊŦŀŎǘŀƴǘǎ ƛƴ ŘŜǘŜǊƎŜƴǘǎΤ 2224 

¶ Restrictions or bans on surfactants on grounds of biodegradability; 2225 

¶ The additional labelling of detergents, including fragrance allergens, 2226 

¶ The information that manufacturers must hold at the disposal of the member states 2227 

competent authorities and medical personnel; 2228 

¶ Limitations on the content of phosphates and other phosphorus compounds in 2229 

consumer laundry detergents and consumer automatic dishwasher detergentsέΦ 2230 

Surfactants and detergents containing surfactants that meet the criteria for ultimate aerobic 2231 

biodegradation (as specified in Annex III) can be placed on the market without further limitations 2232 

relating to biodegradability. In case that the criteria are not met, manufacturers of industrial or 2233 

institutional detergents containing surfactants, and/or of surfactants for industrial or 2234 

institutional detergents, may ask for derogations. For all surfactants in detergents failing 2235 

ultimate aerobic biodegradation tests, the level of primary biodegradability shall be measured. 2236 

If the level of primary biodegradability is lower than that stipulated in Annex II, no derogation 2237 

shall be granted for these surfactants. 2238 

Furthermore, the Directive also sets limits on the content of phosphates and other phosphorus 2239 

compounds (as specified in Annex VI(a)) and contains obligations concerning information and 2240 

labelling as well as specifications concerning testing methods. 2241 

Detergents are a separate priority product group under ESPR. While the Detergents Regulation 2242 

does not directly impact household washing machines and washer-dryers, regulatory 2243 

requirements placed upon detergents could have technical implications for such machines, as 2244 

conceptualised by the Sinner Circle  (see Section 6.2.2.1) and vice versa.  2245 

3.4.1.14. Commission Regulation (EC) No. 517/2014 ς Fluorinated GHG 2246 

The former Regulation (EC) No. 842/2006 was repealed by Regulation (EU) No. 517/2014 2247 

(Regulation (EU) No 517/2014 of the European Parliament and of the Council of 16 April 2014 2248 

on fluorinated greenhouse gases and repealing Regulation (EC) No 842/2006 Text with EEA 2249 

relevance, 2014/20.05.2014). The objective of this Regulation is to protect the environment by 2250 

reducing emissions of fluorinated greenhouse gases. To achieve this objective, it 2251 

¶ ά9ǎǘŀōƭƛǎƘŜǎ rules on containment, use, recovery and destruction of fluorinated 2252 

greenhouse gases, and on related ancillary measures; 2253 
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¶ Imposes conditions on the placing on the market of specific products and equipment 2254 

that contain, or whose functioning relies upon, fluorinated greenhouse gases; 2255 

¶ Imposes conditions on specific uses of fluorinated greenhouse gases; and 2256 

¶ 9ǎǘŀōƭƛǎƘŜǎ ǉǳŀƴǘƛǘŀǘƛǾŜ ƭƛƳƛǘǎ ŦƻǊ ǘƘŜ ǇƭŀŎƛƴƎ ƻƴ ǘƘŜ ƳŀǊƪŜǘ ƻŦ ƘȅŘǊƻŦƭǳƻǊƻŎŀǊōƻƴǎΦέ 2257 

 2258 

This includes provisions concerning the labelling and disposal of products and equipment 2259 

containing those gases; the reporting of information on those gases; the control of uses and the 2260 

placing on the market prohibitions of the products and equipment; and the training and 2261 

certification of personnel and companies involved in activities provided for by this Regulation. 2262 

Annex I to this Regulation contains a list of the fluorinated greenhouse gases currently covered 2263 

by this Regulation, together with their global warming potentials.  2264 

Requirements that are particularly relevant with regard to the design of devices are provisions 2265 

ƻƴ ƭŀōŜƭƭƛƴƎΦ !ǊǘƛŎƭŜ мн ǎǇŜŎƛŦƛŜǎ ǘƘŀǘ άǇǊƻŘǳŎǘǎ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ǘƘŀǘ ŎƻƴǘŀƛƴΣ ƻǊ ǿƘƻǎŜ 2266 

functioning relies upon, fluorinated greenhouse gases shall not be placed on the market unless 2267 

ǘƘŜȅ ŀǊŜ ƭŀōŜƭƭŜŘΦέ ¢Ƙƛǎ ƻƴƭȅ ŀǇǇƭƛŜǎ ǘƻ ŎŜǊǘŀƛƴ ǇǊƻŘǳŎǘǎΣ ƛƴŎƭǳŘƛƴƎ ƘŜŀǘ ǇǳƳǇǎΦ ¢ƘŜ ǊŜǉǳƛǊŜŘ 2268 

labelling must contain specific information detailed in article 12. For household washing 2269 

machines and washer-dryers, this Regulation applies in those cases when the appliances are 2270 

equipped with heat pumps containing refrigerants. 2271 

/ƻƴŎŜǊƴƛƴƎ ǊŜŎƭŀƛƳŜŘ ƻǊ ǊŜŎȅŎƭŜŘ ŦƭǳƻǊƛƴŀǘŜŘ ƎǊŜŜƴƘƻǳǎŜ ƎŀǎŜǎΣ ǘƘŜȅ άǎƘŀƭƭ ōŜ ƭŀōŜƭƭŜŘ ǿƛǘƘ ŀƴ 2272 

indication that the substance has been reclaimed or recycled, information on the batch number 2273 

ŀƴŘ ǘƘŜ ƴŀƳŜ ŀƴŘ ŀŘŘǊŜǎǎ ƻŦ ǘƘŜ ǊŜŎƭŀƳŀǘƛƻƴ ƻǊ ǊŜŎȅŎƭƛƴƎ ŦŀŎƛƭƛǘȅέΦ 2274 

Producers of fluorinated compounds are obliged to take all necessary precautions to limit 2275 

emissions of fluorinated greenhouse gases to the greatest extent possible. This concerns 2276 

production, transport and storage. 2277 

Article 11 prohibits the placing on the market of the products and equipment listed in Annex III. 2278 

These include, inter alia: άbƻƴ-refillable containers for fluorinated greenhouse gases used to 2279 

service, maintain or fill refrigeration, air-conditioning or heat-pump equipment, fire protection 2280 

ǎȅǎǘŜƳǎ ƻǊ ǎǿƛǘŎƘƎŜŀǊΣ ƻǊ ŦƻǊ ǳǎŜ ŀǎ ǎƻƭǾŜƴǘǎέ ό5ŀǘŜ ƻŦ ǇǊƻƘƛōƛǘƛƻƴΥ п Wǳƭȅ нллтύ18 The same 2281 

ŀǊǘƛŎƭŜ ǎǇŜŎƛŦƛŜǎ ǘƘŀǘ άƴon-hermetically sealed equipment charged with fluorinated greenhouse 2282 

gases shall only be sold to the end user where evidence is provided that the installation is to be 2283 

carried out by an undertaking certified in accordance with Article 10έ. Conversely, fluorinated 2284 

greenhouse gases in heat pumps must be contained in hermetically sealed components if they 2285 

are contained in appliances that are not installed by specialised personnel (this applies to 2286 

household appliances, for example). 2287 

 

 

18 The prohibition does not apply άto equipment for which it has been established in ecodesign 

requirements adopted under Directive 2009/125/EC that due to higher energy efficiency during its 

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

which meets relevant ecodesign requirements and does not contain hydrofluorocarbons.έ 
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Article 12 lays down provisions on labelling as well as on product and equipment information. It 2288 

ǎǇŜŎƛŦƛŜǎ ǘƘŀǘ άǇroducts and equipment that contain, or whose functioning relies upon, 2289 

fluorinated greenhouse gases shall not be placed on the market unless they are labelled.έ This 2290 

applies to certain products, including heat pumps. The mandatory labelling must include 2291 

information on the presence of fluorinated greenhouse gases, the accepted industry designation 2292 

or chemical name, quantities used or intended to be used, associated CO2 equivalents and the 2293 

global warming potential. Where applicable, it must also contain a reference that the fluorinated 2294 

greenhouse gases are contained in hermetically sealed equipment and information on the 2295 

tested leakage rate of electrical switchgears and compliance with limit values. This information 2296 

must also be included in instruction manuals for the products and equipment concerned. If 2297 

products and equipment contain fluorinated greenhouse gases with a global warming potential 2298 

of 150 or more this information must also be included in descriptions used for advertising. There 2299 

are also specifications as to where and how the labelling must be affixed.  2300 

Article 14 sets out requirements for the prefilling of equipment (e.g. heat pumps) with 2301 

hydrofluorocarbons that are related to the quota systemΥ άFrom 1 January 2017 refrigeration, 2302 

air conditioning and heat pump equipment charged with hydrofluorocarbons shall not be placed 2303 

on the market unless hydrofluorocarbons charged into the equipment are accounted for within 2304 

the quota system referred to in Chapter IVΦέ This results in documentation and control 2305 

obligations for the manufacturers and importers of such equipment. By issuing the declaration 2306 

of conformity, manufacturers and importers are responsible for compliance with the relevant 2307 

regulations. 2308 

Chapter 5 contains provisions on reporting obligations regarding production, import, export, 2309 

feedstock use and destruction of the substances listed in Annexes I or II. 2310 

3.4.1.15. REACH Regulation (EC) No 1907/2006 2311 

The REACH Regulation (EC) No 1907/2006 (REACH, 2006) concerns the registration, evaluation, 2312 

authorisation and restriction of chemical substances. Its purpose is to ensure a high level of 2313 

protection of human health and the environment, as well as the free circulation of substances 2314 

on the internal market while enhancing competitiveness and innovation. It lays down provisions 2315 

ƻƴ ŎŜǊǘŀƛƴ ǎǳōǎǘŀƴŎŜǎ ŀǎ ǿŜƭƭ ŀǎ ƳƛȄǘǳǊŜǎΦ ¢ƘŜ ǇǊƻǾƛǎƛƻƴǎ ǎƘŀƭƭ ŀǇǇƭȅ άǘƻ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜΣ 2316 

placing on the market or use of such substances on their own, in mixtures or in articles and to 2317 

ǘƘŜ ǇƭŀŎƛƴƎ ƻƴ ǘƘŜ ƳŀǊƪŜǘ ƻŦ ƳƛȄǘǳǊŜǎέΦ 2318 

3.4.1.16. Right to repair Directive 2319 

Directive (EU) 2024/1799 (Directive (EU) 2024/1799 of the European Parliament and of the 2320 

Council of 13 June 2024 on common rules promoting the repair of goods and amending 2321 

Regulation (EU) 2017/2394 and Directives (EU) 2019/771 and (EU) 2020/1828 (Text with EEA 2322 

relevance), 2024/13.06.2024) sets out obligations in the context of the repair of appliances. It 2323 

ŀǇǇƭƛŜǎ ǘƻ ǘƘŜ ǊŜǇŀƛǊ ƻŦ άgoods purchased by consumers in the event of a defect of the goods 2324 

that occurs or becomes apparent outside the liability of the seller pursuant to Article 10 of 2325 

Directive (EU) 2019/771έ. Among other things, the Directive contains provisions on the 2326 
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European Repair Information Form, the European online platform for repair to be set up, the 2327 

establishment of an expert advisory group as well as national contact points, consumer 2328 

information and measures to promote repairs at Member State level. 2329 

For products listed in Annex II ς for which there are legal requirements for repairability ς special 2330 

obligations apply. These products include household washing machines and household washer-2331 

dryers. 2332 

According to Article 5, such products must be repaired by the manufacturer at the consumer's 2333 

request, where possible (to the extent specified in the documents listed in Annex II). The repair 2334 

shall be carried out either free of charge or for a reasonable price and within a reasonable 2335 

period. A number of measures are also laid down to prevent manufacturers from hindering the 2336 

repair of appliances, e.g. by charging prices that are deemed unreasonable for spare parts or by 2337 

refusing to repair appliances that have already been repaired by other repairers or by other 2338 

persons.  2339 

According to Article 6, manufacturers of such products, or, where applicable, the authorised 2340 

representatives, importers, or distributors, are obliged to provide information about their repair 2341 

ǎŜǊǾƛŎŜǎ ƛƴ Ψŀƴ Ŝŀǎƛƭȅ ŀŎŎŜǎǎƛōƭŜΣ ŎƭŜŀǊ ŀƴŘ ŎƻƳǇǊŜƘŜƴǎƛōƭŜ ƳŀƴƴŜǊΩΦ This is the case at least for 2342 

the entire duration of their obligations pursuant Article 5. 2343 

3.4.1.17. Green Claims Directive 2344 

A proposal for the Green Claims Directive (GCD) was published by the European Commission in 2345 

March 2023 (COM/2023/166 final, 2023). The directive is currently still in the legislative process 2346 

(EPRS, 2024): The Parliament adopted the first-reading position in March 2024, the Council 2347 

approved a general approach in June 2024 and interinstitutional negotiations are now about to 2348 

begin. 2349 

The Green Claims Directive aims to complement Directive (EU) 2024/825 on the empowerment 2350 

of consumers for the green transition (ECGT, 2024/28.02.2024), which addresses unfair 2351 

commercial practices that mislead consumers away from sustainable consumption (EPRS, 2024). 2352 

The proposal for the Green Claims Directive would regulate the substantiating and 2353 

communicating of explicit environmental claims about products, in business-to-consumer 2354 

commercial practices (EPRS, 2024). According to the proposal, companies would be obliged to 2355 

carry out assessments to substantiate their explicit environmental claims. Such requirements 2356 

would include (EPRS, 2024):  2357 

¶ άSpecifying if the claim concerns the whole product or part of it, or if the claim concerns 2358 

all activities of a company or only some of them; 2359 

¶ Basing claims on widely recognised scientific evidence, using accurate information and 2360 

international standards; 2361 

¶ Taking a life-cycle perspective; 2362 
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¶ Taking all the significant environmental aspects and impacts into account to assess the 2363 

environmental performance; 2364 

¶ Demonstrating that the claim is not equivalent to requirements imposed by law; 2365 

¶ Providing information whether the product or company subject to the claim performs 2366 

significantly better than in common practice; 2367 

¶ Checking that a positive achievement has no harmful impacts on climate change, 2368 

resource consumption and circularity, sustainable use and protection of water and 2369 

marine resources, pollution, biodiversity, animal welfare and ecosystems; 2370 

¶ Reporting greenhouse gas offsets in a transparent way: separating greenhouse gas 2371 

emissions offsets from greenhouse gas emissions, specifying whether the offsets 2372 

concern emission reductions or removals, and providing information on the quality of 2373 

the offsets; 2374 

¶ Including primary information (directly measured or collected by the company); 2375 

¶ Including secondary information (based on other sources than primary information, 2376 

such as literature studies, engineering studies and patents), when no primary 2377 

ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ŀǾŀƛƭŀōƭŜΦέ 2378 

Other requirements relate, for example, to comparative environmental claims and 2379 

environmental labelling schemes. The directive is relevant for manufacturers of household 2380 

washing machines and washer-dryers if they make explicit environmental claims about 2381 

appliances. 2382 

3.4.1.18. Drinking Water Directive (DWD) 2383 

The Drinking Water Directive (EU) 2020/2184 (DIRECTIVE (EU) 2020/2184 OF THE EUROPEAN 2384 

PARLIAMENT AND OF THE COUNCIL of 16 December 2020 on the quality of water intended for 2385 

human consumption (recast) (Text with EEA relevance), 2020/23.12.2020) concerns the quality 2386 

of water intended for human consumption in the European Union. Its aim is to protect human 2387 

health from the adverse effects of contamination of water intended for human consumption by 2388 

ensuring that it is wholesome and pure, and to improve access to water intended for human 2389 

consumption. 2390 

According to stakeholder feedback, national implementation of the Drinking Water Directive 2391 

varies, resulting in different implications for washing machines. Stakeholders report that 2392 

washing machines in some countries (e.g., Germany) fall within the scope of the Directive and 2393 

are subject to specific requirements. 2394 

Although washing machines are not directly covered by the national implementation of the 2395 

Directive, e.g. in Germany, the German implementation does contain references to appliances 2396 

connected to the drinking water installation but which, in accordance with generally accepted 2397 

technical rules, are not part of the drinking water installation. It further mentions necessary 2398 

safety devices in accordance with generally accepted technical rules. This may concern, for 2399 
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example, backflow prevention devices, meaning that the Directive may be indirectly relevant for 2400 

washing machines. 2401 

3.4.2. European ecolabelling  2402 

There is no άEU Ecolabelέ for household washing machines or washer-dryers themselves, but for 2403 

industrial and institutional laundry detergents (European Commission, n.d.)Φ ¢ƘŜ ƭŀōŜƭΩǎ ŎǊƛǘŜǊƛŀ 2404 

for this product group relate to dosage requirements, toxicity to aquatic life, biodegradability 2405 

and the sustainable sourcing of palm oil components. Furthermore, they include restricted or 2406 

banned substances, packaging requirements and requirements for the fitness for use, automatic 2407 

dosing systems, user information and information appearing on the EU label (EU Ecolabel, 2024). 2408 

3.4.3. Legislation at Member State level 2409 

This section deals with the subjects as above, but for legislation that has been indicated as being 2410 

relevant at the Member State level. 2411 

3.4.3.1. France: Availability of spare parts 2412 

¶ French Code de la Consommation (Consumption Law), Art. L111-4 on information about 2413 

the availability of spare parts (version in force since 1 January 2022) 2414 

In France, manufacturers or importers are obliged by Article L111-419 of the άCode de la 2415 

Consommationέ to provide information on the availability of spare parts to the seller. The seller 2416 

in turn must inform the consumer of the availability of spare parts when the goods are 2417 

purchased (Ministère de l'Économie, des Finances et de l'Industrie et Ministère chargé du 2418 

Budget et des Comptes publics, 2021). These information obligations concern contracts other 2419 

than distance and off-premises contracts. The corresponding articles were later modified by 2420 

further laws, which reduce the time limit for the supply of spare parts by the manufacturer or 2421 

importer from two months to fifteen days, and introduce a period of availability that may not 2422 

be less than five years from the time the spare parts for a certain category of electronic and 2423 

electrical equipment are placed on the market.  (Ministère de l'Économie, des Finances et de 2424 

l'Industrie et Ministère chargé du Budget et des Comptes publics, 2021). 2425 

3.4.3.2. France: Planned obsolescence 2426 

¶ French Code de la Consommation (Consumption Law), Art. L441-2 on planned 2427 

obsolescence (version in force since 17 November 2021) 2428 

 

 

19 https://www.legifrance.gouv.fr/codes/article_lc/LEGIARTI000032227346/ 
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In France, planned obsolescence is prohibited under Article L441-220 ƻŦ ǘƘŜ άCode de la 2429 
ConsommationέΦ Planned obsolescence is defined there as the use of techniques ς including 2430 
software ς by which the person responsible for placing a product on the market deliberately 2431 
seeks to shorten its lifespan. Articles L441-3 and L441-421 lay down prohibitions on the use of 2432 
techniques that prevent the repair of devices or that restrict the access of specialised personnel 2433 
(for repair, reuse or repurpose) to spare parts, instructions, technical information or other tools 2434 
necessary for the repair of products.  2435 

3.4.3.3. France: Microplastics 2436 

¶ The French LOI n° 2020-105 du 10 février 2020 relative à la lutte contre le gaspillage et 2437 

à l'économie circulaire (Circular Economy Law)  2438 

According to Article 7922 ƻŦ ǘƘŜ άLOI n° 2020-105 du 10 février 2020 relative à la lutte contre le 2439 

gaspillage et à l'économie circulaireέΣ ƴŜǿ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜǎ Ƴǳǎǘ ōŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ ŦƛƭǘŜǊ ŦƻǊ 2440 

microplastics from January 1, 2025. Detailed requirements are to be set out in a decree yet to 2441 

be issued. There are discussions about applying such a regulation at EU level (European 2442 

Parliament, 2020; Microplasticsolutions.org, 2023). 2443 

3.4.3.4. France: Repair Index & Durability Index 2444 

¶ The French LOI n° 2020-105 du 10 février 2020 relative à la lutte contre le gaspillage et 2445 

à l'économie circulaire (Circular Economy Law) 2446 

Article 1623 of this same law imposes an obligation on manufacturers, importers, distributors or 2447 

other marketer of electrical equipment to provide a reparability index (ΨƛƴŘƛŎŜ ŘŜ ǊŞǇŀǊŀōƛƭƛǘŞΩ), 2448 

including the parameters that made it possible to create this index. Sellers are obliged to use it 2449 

to inform customers about the repairability of products.  2450 

¶ France introduced the index on 1st January 2021 for five categories of electronic devices: 2451 

smartphones, laptops, televisions, washing machines and lawnmowers. On the 4th 2452 

November 2022, further four product categories were included: top-loading washing 2453 

machines, dishwashers, vacuum cleaners and high pressure cleaners.  2454 

 

 

20 https://www.legifrance.gouv.fr/codes/article_lc/LEGIARTI000044330817/2021-11-17/ (version in 

force since 17 November 2021) 

21 https://www.legifrance.gouv.fr/codes/article_lc/LEGIARTI000044330859/2021-11-17 and  

https://www.legifrance.gouv.fr/codes/article_lc/LEGIARTI000044330822/2021-11-17 (versions in 

force since 17 November 2021). 

22     https://www.legifrance.gouv.fr/jorf/article_jo/JORFARTI000041553844  

23 https://www.legifrance.gouv.fr/jorf/article_jo/JORFARTI000041553781  

https://www.legifrance.gouv.fr/codes/article_lc/LEGIARTI000044330817/2021-11-17/
https://www.legifrance.gouv.fr/codes/article_lc/LEGIARTI000044330859/2021-11-17
https://www.legifrance.gouv.fr/codes/article_lc/LEGIARTI000044330822/2021-11-17
https://www.legifrance.gouv.fr/jorf/article_jo/JORFARTI000041553844
https://www.legifrance.gouv.fr/jorf/article_jo/JORFARTI000041553781
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¶ The French Repairability Index provides appliances with a score out of 10 (see Figure ), 2455 

which is based on five criteria: 2456 

o 5ƻŎǳƳŜƴǘŀǘƛƻƴΥ ǎŎƻǊŜ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ ǇǊƻŘǳŎŜǊΩǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ƳŀƪŜ 2457 

technical documents available free of charge to repairers and consumers 2458 

o Disassembly and access, tools, fasteners: core determined by the ease of 2459 

disassembly of the product, the type of tools needed and the characteristics of 2460 

the fasteners. 2461 

o Spare parts availability: score determined by the producer's commitment to the 2462 

duration of spare parts availability and the delivery time. 2463 

o Spare parts price: score determined by the ratio between the selling price of 2464 

spare parts and the price of the product. 2465 

o Specific: Score determined by sub-criteria specific to the product category 2466 

concerned. In the case of front-loading and top-loading washing machines these 2467 

are24: 2468 

Å Accessibility of the usage meter (a display device for the consumer that 2469 

cumulatively records the wear and tear of the product in number of units) 2470 

Å Free remote support (from information, through to remote diagnostic 2471 

support and remote repair assistance). 2472 

Å Soft reset capability (i.e. resetting the electronic power board and 2473 

firmware). 2474 

 2475 

Figure 3-4: The French Repairability Index. 2476 

Source: Ministères Territoires, Écologie, Logement (2024). 2477 

 

 

24 https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000042838115, 

https://www.legifrance.gouv.fr/loda/id/JORFTEXT000045742683   

https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000042838115
https://www.legifrance.gouv.fr/loda/id/JORFTEXT000045742683
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From 1st January 2024, a more general durability index should be used for certain products. It 2478 

will replace the reparability index for these products and also evaluate other indicators such as 2479 

the reliability and robustness of the products25. Washing machines are one of two product 2480 

groups for which the index was introduced first and will be mandatory from January 2025 2481 

(Ministère de la Transition écologique et de la Cohésion des territoires, 2024). 2482 

On the European level, there is a draft26 proposing an amendment of Regulation (EU) 2023/2534 2483 

(on Energy Labelling of household tumble dryers) as regards the inclusion of a repairability index 2484 

on the energy label. However, so far only a draft is available, and it concerns only tumble driers 2485 

which are not in the scope of the present study. It is currently not clear whether repair indexes 2486 

are also planned for other products. 2487 

3.4.3.5. Belgium: Repair Index 2488 

Belgium is in the process of introducing a durability index based on the French model. Household 2489 

washing machines are one of the product groups affected, and the obligation is planned to apply 2490 

from 2 May 2025 (Agoria, 2024). 2491 

3.4.4. Labelling at Member State level 2492 

3.4.4.1. Nordic Swan (Scandinavia) 2493 

Nordic Swan (Scandinavia) has a few schemes related to laundry. The Nordic Ecolabelling for 2494 

Textile services27 specifies various criteria that laundries applying for the label need to comply 2495 

with. Some of the criteria require a minimum level of performance, e.g., in relation to 2496 

consumption of energy, water etc., however these are referenced to complete laundromats as 2497 

establishments and not specified at the level of the single machine. In so far, the label is 2498 

considered not relevant for this study. The Nordic Ecolabelling for Laundry detergents and stain 2499 

removers28 refers to the detergent itself and not to washing appliances. As these are considered 2500 

not to be in the realm of control of laundry machine manufacturers, this label is also not 2501 

considered to be relevant for this study. 2502 

 

 

25 https://www.legifrance.gouv.fr/jorf/article_jo/JORFARTI000041553781 

26 https://eur-lex.europa.eu/legal-content/PT/TXT/?uri=PI_COM:Ares(2024)7850803 

27 For further details see: Nordic Ecolabelling (2024a). For further details see: Nordic Ecolabelling (2024a). 

28 For further details see: Nordic Ecolabelling (2024b) For further details see: Nordic Ecolabelling (2024b) 

https://www.legifrance.gouv.fr/jorf/article_jo/JORFARTI000041553781


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

labelling for the product group ñhousehold washing machines and household washer-dryersò 

56 
 

3.4.4.2. Blue Angel (Germany) Ecolabel Schemes 2503 

The German Blue Angel addresses the same products (textile services29 and laundry 2504 

detergents30), but again fails to specify criteria directly related to laundry machines (neither 2505 

domestic nor non-domestic). 2506 

3.4.4.3. European consumer association tests and consumer 2507 

information portals 2508 

There are organisations in various countries that publish test reports for household appliances 2509 

like washing machines and washer-dryers όŜΦƎΦ άStiftung Warentestέ ƛƴ DŜǊƳŀƴȅΣ άQue choisirέ 2510 

ƛƴ CǊŀƴŎŜΣ άAltroconsumoέ ƛƴ Lǘŀƭȅ ƻǊ άOCUέ ƛƴ {ǇŀƛƴύΦ As the organisations are often in close 2511 

contact with consumers and as their test criteria reflect aspects particularly relevant to them, 2512 

these associations can provide helpful information. The tests carried out by Stiftung Warentest 2513 

ŀƴŘ ǘƘŜ .ǊƛǘƛǎƘ ǘŜǎǘ ŀǎǎƻŎƛŀǘƛƻƴ ά²ƘƛŎƘΚέ ŀǊŜ ŘŜǎŎǊƛōŜŘ ōŜƭƻǿ ŀǎ ŜȄŀƳǇƭŜΦ hǾŜǊŀƭƭΣ ǘƘŜȅ Ŧƻƭƭƻǿ 2514 

similar concepts, but they differ in the weighting of the test factors as well as in which factors 2515 

are included in the calculation and which are only given as additional information. 2516 

¶ Stiftung Warentest (Germany) 2517 

Stiftung Warentest usually carries out tests of washing machines once a year, sometimes also 2518 

washer-dryers are tested. The results are published in their magazine and on the website (fee-2519 

based). In addition to the test results, the articles also contain various information on the general 2520 

use of washing machines and washer-dryers, e.g. on the different programmes, current trends 2521 

or environmental aspects.  2522 

Washing machines 2523 

The test criteria for washing machines are weighted as follows (Stiftung Warentest, 2024a): 2524 

¶ Washing: 40 % (laundry cleanliness, rinsing and spinning, programme duration, laundry 2525 

protection31, temperature in the standard 60°C programme) 2526 

¶ Endurance test: 20 % 2527 

¶ Ease of use: 15 % (Instructions for use; filling of detergent, operating elements (e.g. 2528 

programme selection, setting spin speeds or special functions), loading and unloading, 2529 

cleaning and care (maintenance) of the machine, looseness of the laundry (after the 40-2530 

degree coloured programme), correct display of the remaining running time) 2531 

 

 

29 For further details see: BLUE ANGEL (2021). For further details see: BLUE ANGEL (2021). 

30 For further details see: BLUE ANGEL (2022). For further details see: BLUE ANGEL (2022). 

31  To test this, loosely woven nylon cloths are sewn into towels and washed with them. Then, it is counted, 

how many threads have come loose. 
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¶ Environmental aspects: 15 % (electricity and water consumption in all tested 2532 

programmes as well as power consumption in stand-by and off mode; noise during 2533 

washing in two different cycles32) 2534 

¶ Protection against water damage: 10 % (water stop system and leakage protection) 2535 

Certain shortcomings have a greater influence on the overall test judgement. In addition to the 2536 

evaluation criteria, other aspects that may be relevant for consumers are also given, e.g. the 2537 

average online price (in euros), the operating costs on a ten-year basis and technical details such 2538 

as the size of the appliances (Stiftung Warentest, 2024a).  2539 

Washer-dryers 2540 

The test criteria for washer-dryers are weighted as follows (Stiftung Warentest, 2023a): 2541 

¶ Washing: 25 % (laundry cleanliness, rinsing and spinning, programme duration, 2542 

temperature in the standard 60°C programme; for different programmes and loadings; 2543 

IEC 60456 Ed. 5.0 and EN 60456:2016:/A11:2020 served as orientation for the tests) 2544 

¶ Washing and drying/drying: 15  % (For washing and drying: cleanliness of the laundry 2545 

and the degree of drying; for drying: degree of drying and evenness of drying; EN IEC 2546 

62512:2020/A11:2020 and DIN EN 61121:2013 served as an orientation for the test of 2547 

washing and drying and of drying) 2548 

¶ Endurance test: 20 % 2549 

¶ Ease of use: 15 % (Instructions for use; filling of detergent; Operating elements (e.g. 2550 

programme selection, setting spin speeds or special functions), loading and unloading, 2551 

cleaning and care (maintenance) of the machine, looseness of the laundry (after the 40-2552 

degree coloured programme), correct display of the remaining running time) 2553 

¶ Environmental aspects (washing): 10 % (electricity and water consumption in all tested 2554 

programmes as well as power consumption in stand-by and off mode; noise during 2555 

washing in two different cycles33) 2556 

¶ Environmental aspects (washing and drying/drying): 5 % (Electricity and water 2557 

consumption in various programmes. For washer-dryers with a heat pump: type and 2558 

quantity of refrigerant used). 2559 

¶ Protection against water damage: 10 % (water stop system and leakage protection) 2560 

¶ Certain shortcomings have a greater influence on the overall test judgement. In addition 2561 

to the evaluation criteria, other aspects that may be relevant for consumers are also 2562 

given, e.g. the average online price (in euros), the operating costs on a ten-year basis 2563 

and technical details such as the size of the appliances (Stiftung Warentest, 2023a). 2564 

 

 

32 The EN 60704-2-4 standard served as an orientation for the noise tests. 

33 The EN 60704-2-4 standard served as an orientation for the noise tests. 
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Which? (UK)  2565 

¶ The British consumer association Which? also tests washing machines and washer-2566 

dryers. The UK is no longer a member of the EU, but the association is also included in 2567 

this chapter for direct comparison with Stiftung Warentest. The overall test results are 2568 

given as a score (in  %) and the most important individual categories with a five-star 2569 

system. 2570 

Washing machines 2571 

The overall results for washing machines are made up as follows (Which?, 2024b): 2572 

¶     40 % cleaning (how well are stains removed?; test of two different programmes:     2573 

    cottons programme at 80 % capacity and synthetic programme at full capacity) 2574 

¶     15 % rinsing (how effective is the rinse function?) 2575 

¶     15 % spin drying (how effective is the spin function?) 2576 

¶     10 % energy and water use (of the two programmes tested) 2577 

¶     7.5 % programme time 2578 

¶     7.5 % how easy it is to use (instructions in the manual, loading and unloading the  2579 

    machine, use of detergent drawer, clear control panel and display, selection of  2580 

    programmes and operating the machine) 2581 

¶     5 % noise 2582 

The cleaning performance is tested with different types of stains,  including tough-to-shift 2583 

blood, grease, ink, milk, oil and rust (Which?, 2024b). 2584 

¶ There are various test categories that appliances can achieve (Which?, 2024b): Ψ.Ŝǎǘ .ǳȅΩ 2585 

(score of at least 77 ҈ύΣ Ψ5ƻƴϥǘ ōǳȅΩ όǎŎƻǊŜ ƻŦ ƭŜǎǎ ǘƘŀƴ пр ҈ύΣ ΨDǊŜŀǘ ±ŀƭǳŜΩ όǎŎƻǊŜ ƻŦ ŀǘ 2586 

least 65 % and four out of five stars for overall cleaning, energy efficiency and water 2587 

use.; significantly ŎƘŜŀǇŜǊ ǘƘŀƴ ƻǘƘŜǊ ƳƻŘŜƭǎύΣ ŀƴŘ Ψ9Ŏƻ .ǳȅΩΦ ¢ƻ ǉǳŀƭƛŦȅ ŦƻǊ Ψ9Ŏƻ .ǳȅΩΣ 2588 

appliances must have (Which?, 2024b): 2589 

¶ A test score of at least 60 %  2590 

¶ Three stars or more for energy efficiency on both cottons and synthetics washes 2591 

¶ Three stars or more for water on both cottons and synthetics washes 2592 

¶ Four stars or more for cleaning on both cottons and synthetics washes 2593 

¶ A good brand reliability record in our annual washing machine owner survey 2594 

Washer-dryers 2595 

The results for washer-dryers are made up as follows (Which?, 2024a): 2596 

¶ 40 % Washing, rinsing and spin drying (includes energy and water efficiency) 2597 
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¶ 25 % Wash and Dry programme (incl. energy/water efficiency) 2598 

¶ 15 % Drying speed, evenness and accuracy (incl. energy/water efficiency) 2599 

¶ 15 % Ease of use (indicator lights, loading and unloading, detergent dispenser, buttons 2600 

and dials) 2601 

¶ 5 % Quietness 2602 

¶ Also for washer-dryers, different test categories can be achieved (Which?, 2024a)Υ Ψ.Ŝǎǘ 2603 

.ǳȅΩ όǎŎƻǊŜ of at least 70 ҈ύΣ Ψ5ƻƴϥǘ ōǳȅΩ όǎŎƻǊŜ ƻŦ ƭŜǎǎ ǘƘŀƴ пр ҈ύΣ ŀƴŘ Ψ9Ŏƻ .ǳȅΩΦ ¢ƻ 2604 

ǉǳŀƭƛŦȅ ŦƻǊ Ψ9Ŏƻ .ǳȅΩΣ ŀǇǇƭƛŀƴŎŜǎ Ƴǳǎǘ ƘŀǾŜ (Which?, 2024a): 2605 

¶ A test score of at least 65 % 2606 

¶ Four stars or more for water use 2607 

¶ Four stars or more for energy use during washing 2608 

¶ Three stars or more for drying performance on both cottons and synthetics 2609 

¶ A good brand reliability record in our annual washer-dryer owner survey 2610 

3.4.4.4. Austrian quality mark ONR 192102:2014 on durable, repair-2611 

friendly designed electrical and electronic appliances 2612 

Austrian quality mark ONR 192102:2014 on durable, repair-friendly designed electrical and 2613 

electronic appliances ONR 192102:2014-10-01 with regard to a label of excellence for durable, 2614 

repair-friendly designed electrical and electronic appliances replaces ONR 192102 from 2006. It 2615 

is not a standard, but a rule that can be developed into a standard if required (Ritthodd et al., 2616 

2022).  2617 

This standard describes a label for repair-friendly designed appliances. Manufacturers of 2618 

electrical and electronic equipment who intend to label their products have to test their 2619 

products according to the requirements of ONR 192102 verifying compliance with a test report.  2620 

The standard includes ca. 40 criteria for white goods (such as dishwashers or washing machines), 2621 

and 53 criteria for small electronics (brown goods). The aim is to consider reparability to ensure 2622 

products are not discarded sooner than is necessary as the result of a fault or inability to repair 2623 

a fault.  2624 

¢ƘŜ пл ŎǊƛǘŜǊƛŀ ŦƻǊ ǿƘƛǘŜ ƎƻƻŘǎ ŀǊŜ ǎǇƭƛǘ ƛƴǘƻ ƳŀƴŘŀǘƻǊȅ ŎǊƛǘŜǊƛŀ ŀƴŘ ƻǘƘŜǊ ΨǎƘƻǳƭŘ ƳŜŜǘΩ ŎǊƛǘŜǊƛŀ 2625 

for which a certain scoring can be achieved. To comply, products have to fulfil all mandatory 2626 

requirements and achieve a minimum number of scores for common criteria and for service 2627 

documentation.  2628 

The types of requirements include criteria such as accessibility of components, ease of 2629 

disassembly, use of standard components, achievable service life (at least 10 years for white 2630 

goods), availability of spare parts (at least 10 years after the last production batch), facilitation 2631 
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of regular maintenance, and further service information (inter alia free access for all repair 2632 

facilities (not only authorized repairers) to repair-specific information).  2633 

Ψ{ƘƻǳƭŘ-ƳŜŜǘΩ ŎǊƛǘŜǊƛŀ ŀǊŜ ŀǿŀǊŘŜŘ ōŜǘǿŜŜƴ ŀ ƳŀȄƛƳǳƳ р-10 points and assessment is made by 2634 

a tester. As an example, if the essential parts of the device can be dismantled without special 2635 

ǘƻƻƭǎΣ ǘƘƛǎ Ŏŀƴ ōŜ ŀǎǎŜǎǎŜŘ ǿƛǘƘ ŀ ƳŀȄƛƳǳƳ ƻŦ мл ǇƻƛƴǘǎΦ {ŎƻǊŜǎ ŦƻǊ ΨǎƘƻǳƭŘ-ƳŜŜǘΩ ŎǊƛǘŜǊƛŀ ŀǊŜ 2636 

then added up and converted into a score for Quality Level (Table 3-6) (Ritthodd et al., 2022).  2637 

Table 3-6: Conversion table for quality levels and scoring of ONR 192102:2014. 2638 

Reached Score Quality Level Rating 

45 to 69 5 Good 

70 to 94 6 Good 

95 to 119 7 Very good 

120 to 144 8 Very good 

145 to 175 9 Excellent 

175 to 205 10 Excellent 

Source: Ritthodd et al. (2022). 2639 

Third country legislation and labelling 2640 

This section deals with the subjects as above, but for legislation and measures in Third Countries 2641 

(extra-EU) that have been indicated by stakeholders (NGOs, industry, consumers) as being 2642 

relevant for the product group. 2643 

3.4.4.5. Australia 2644 

Concerning energy efficiency, a wide range of products are already regulated in Australia. New 2645 

products are regularly being considered for regulation or other programs as well. Standards exist 2646 

for household clothes washers and dryers (registered in October 2024; Australian Government, 2647 

2015a, Australian Government, 2015b). In contrast to tumble dryers, there were previously no 2648 

minimum energy performance standards for washing machines. For both product groups, 2649 

requirements concerning Energy Rating Labels exist (Australian Government, 2015a, 2015b).  2650 

3.4.4.6. USA 2651 

¶ Appliance and Equipment Standards Program (USA) (Formerly known as the Energy 2652 

conservation standards) 2653 

The Building Technologies Office (BTO) implements minimum energy conservation standards for 2654 

more than 60 categories of appliances and equipment. The program provides a resource to help 2655 

consumers make informed decisions in product selection aimed at saving them energy and 2656 
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money. Documents exist for consumer clothes washers and consumer clothes dryers (US DOE, 2657 

2022) and manufacturers are required to comply with them for appliances in scope since 1988.  2658 

The definition for residential clothes washers is based on the Code of Federal Regulations (CFR) 2659 

and defines the scope as follows (U.S. Department of Energy [US DOE], n.d.ςb):  άΨclothes 2660 

washerΩ means a consumer product designed to clean clothes, utilizing a water solution of soap 2661 

and/or detergent and mechanical agitation or other movement, and must be one of the 2662 

following classes: automatic clothes washers, semi-automatic clothes washers, and other 2663 

clothes washers.έ 2664 

The standard contains energy and water consumption requirements which are specified 2665 

differently depending on the year of manufacture of the specific model and its class (see Table 2666 

3-7 and Table 3-8). In each case a factor is referred to which is the ratio of drum volume or 2667 

capacity by weight to consumption per cycle or vice versa. 2668 

Table 3-7: Minimum energy and water factors for appliances manufactured on or after January 2669 

1, 2018, and before March 1, 2028. 2670 

Product class 
Integrated modified energy factor 
(cu.ft./kWh/cycle) 

Integrated water factor 
(gal/cycle/cu.ft.) 

(i) Top-loading, Compact (less 
than 1.6 ft3 capacity) 

1.15 12.0 

(ii) Top-loading, Standard (1.6 ft3 
or greater capacity) 

1.57 
6.5 

 

(iii) Front-loading, Compact (less 
than 1.6 ft3 capacity) 

1.13 8.3 

(iv) Front-loading, Standard (1.6 
ft3 or greater capacity) 

1.84 4.7 

Source: National Archives and Records Administration (n.d.ςa)  2671 

Table 3-8: Minimum energy and water factors for appliances manufactured on or after March 2672 

1, 2028. 2673 

Product class 
Energy efficiency 
ratio 
(lb/kWh/cycle) 

Water efficiency ratio 
(lb/gal/cycle) 

(A) Automatic Clothes Washers 

 (1) Top-loading Ultra-Compact (less than 1.6 ft3 
capacity) 

3.79 0.29 

 (2) Top-loading, Standard-Size (1.6 ft3 or greater 
capacity)1) 

4.27 0.57 

 (3) Front-loading Compact (less than 3 ft3 capacity)2) 5.02 0.71 

 (4) Front-loading Standard-Size (3 ft3 or greater 
capacity)3) 

5.52 0.77 

(B) Semi-Automatic Clothes Washers 2.12 0.27 

Source: National Archives and Records Administration (n.d.ςa) ; 1) The energy conservation standards in this table do 2674 
not apply to top-loading standard-size clothes washers with an average cycle time less than 30 minutes; 2) The energy 2675 
conservation standards in this table do not apply to front-loading clothes washers with a capacity greater than or 2676 
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equal to 1.6 ft3 and less than 3.0 ft3 with an average cycle time of less than 45 minutes; 3) The energy conservation 2677 
standards in this table do not apply to front-loading standard-size clothes washers with an average cycle time less 2678 
than 45 minutes.  2679 

There are standards for clothes dryers as well, with one category for washer-dryers. Clothes 2680 

dryers are defined as follows: άΩElectric Clothes DryersΩ means a cabinet-like appliance designed 2681 

to dry fabrics in a tumble-type drum with forced air circulation. The heat source is electricity and 2682 

the drum and blower(s) are driven by an electric motor(s)έ ŀƴŘ άΩGas Clothes DryersΩ means a 2683 

cabinet-like appliance designed to dry fabrics in a tumble-type drum with forced air circulation. 2684 

The heat source is gas and the drum and blower(s) are driven be an electric motor(s)έ (US DOE, 2685 

n.d.ςa). The standard contains energy requirements which are specified differently depending 2686 

on the year of manufacture of the specific model and its class (see Table 3-9 and Table 3-10). 2687 

Table 3-9: Minimum combined energy factors for clothes dryers manufactured on or after 2688 

January 1, 2015. 2689 

Product class 
Combined energy 
factor (lb/kWh) 

(i) Vented Electric, Standard (4.4 ft3 or greater capacity) 3.73 

(ii) Vented Electric, Compact (120V) (less than 4.4 ft3 capacity) 3.61 

(iii) Vented Electric, Compact (240V) (less than 4.4 ft3 capacity) 3.27 

(iv) Vented Gas 3.30 

(v) Ventless Electric, Compact (240V) (less than 4.4 ft3 capacity) 2.55 

(vi) Ventless Electric, Combination Washer-Dryer 2.08 

Source: National Archives and Records Administration (n.d.ςb)  2690 

Table 3-10: Minimum combined energy factors for clothes dryers manufactured on or after 2691 

March 1, 2028. 2692 

Product class CEFD2 (lb/kWh) 

(i) Electric, Standard (4.4 ft3 or greater capacity)*  3.93 

(ii) Electric, Compact (120V) (less than 4.4 ft3 capacity) 4.33 

(iii) Vented Electric, Compact (240V) (less than 4.4 ft3 capacity) 3.57 

(iv) Vented Gas, Standard (4.4 ft3 or greater capacity)** 3.48 

(v) Vented Gas, Compact (less than 4.4 ft3 capacity) 2.02 

(vi) Ventless Electric, Compact (240V) (less than 4.4 ft3 capacity) 2.68 

(vii) Ventless Electric, Combination Washer-Dryer 2.33 

Source: National Archives and Records Administration (n.d.ςb) *  The energy conservation standards in this product 2693 
class do not apply to Vented Electric, Standard clothes dryers with a cycle time of less than 30 minutes, when tested 2694 
according to appendix D2 in subpart B of this part. ** The energy conservation standards in this product class do not 2695 
apply to Vented Gas, Standard clothes dryers with a cycle time of less than 30 minutes, when tested according to 2696 
appendix D2 in subpart B of this part. For the determination methods see appendix D2 of the cited document. 2697 
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¶ USA Energy STAR Label 2698 

ENERGY STAR® is a US government-backed symbol for energy efficiency. The label provides 2699 

information to help consumes and businesses make well-informed decisions. The US EPA Energy 2700 

Star Program has a product specification for clothes washers which is currently in its 8th version 2701 

(USEPA, 2018). Certification to this label requires the manufacturer of a laundry appliance to 2702 

comply with the eligibility criteria, which define the minimum performance requirements and 2703 

test procedures for verifying a minimum level. The requirements apply to certain household 2704 

washers (see following definition) and some washer-dryers as well as to certain commercial 2705 

washers. 2706 

A residential clothes washer is defined as in the Appliance and Equipment Standards Program 2707 

(see previous section). However, the following appliances are excluded from the scope and are 2708 

not eligible for ENERGY STAR certification:  2709 

(1) Products with a primary clothes washer drum volume of less than 1.6 cubic feet 2710 

(2) Products configured in any way other than a front- or top-loading design 2711 

(3) Combination All-in-One Washer-Dryers with Water-Cooled Drying 2712 

(4) Residential Clothes Washers with Heated Drying Functionality 2713 

The explicit exclusion of water-cooled washer-dryers is understood to mean that washer-dryers 2714 

ōŜƭƻƴƎƛƴƎ ǘƻ ǘƘŜ ŎŀǘŜƎƻǊȅ ƻŦ ά/ƻƳōƛƴŀǘƛƻƴ !ƭƭ-in-One Washer-Dryer with Air-hƴƭȅ 5ǊȅƛƴƎέ (as 2715 

differentiated in the definitions in (USEPA, 2018) are considered to fall within the category of 2716 

residential clothes washers and are thus within the scope of the label. 2717 

Energy and water factors provide a minimum level of performance that needs to be achieved, 2718 

(with allowances given for connected devices) and  are specified in Table 3-11: IMEF is the 2719 

energy factor (quotient of the cubic foot/ litre capacity of the clothes container divided by the 2720 

total clothes washer energy consumption per cycle), whereas IWF is the water factor (quotient 2721 

of the total weighted per-cycle water consumption for all wash cycles in gallons divided by the 2722 

cubic foot/ litre capacity of the clothes washer). 2723 

Table 3-11: Energy and water factors for residential clothes washers. 2724 

Product type IMEFBASE Maximum IWF 

Residential Clothes Washers,  

Front-loading (> 2.5 cu-ft) 
2.76 3.2 

Residential Clothes Washers,  

Top-loading (> 2.5 cu-ft) 
2.06 4.3 

Residential Clothes Washers  

όҖ нΦр Ŏǳ-ft) 
2.07 4.2 

Source: USEPA (2018).  2725 
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Requirements are also specified for connected devices, such as the location of the related 2726 

components, the protocols for use in communication to allow interoperability, remote 2727 

management requirements. 2728 

There are also Energy Star requirements for clothes dryers (USEPA, 2017). However, as washer-2729 

dryers are clearly excluded from their scope, they are not considered relevant here. 2730 

3.5. Conclusions 2731 

Stakeholder feedback was provided on several issues identified in the MEErP Task 1 that 2732 

required further exchange with stakeholders. This took place at the Stakeholder Meeting on the 2733 

30 January 2025, as well as via written follow-up. These are Some of the main issues are 2734 

summarised below.  2735 

The scope of Commission Regulation (EU) 2019/2023 (Ecodesign) and of Commission Regulation 2736 

(EU) 2019/2014 (Energy labelling) is defined for the placing on the market or putting into service 2737 

of: 2738 

άelectric mains-operated household washing machines and household washer-dryers, 2739 

including built-in household washing machines and household washer-dryers and electric 2740 

mains-operated household washing machines and household washer-dryers that can also 2741 

be powered by batteries.έ 2742 

As explained above (see Section 3.2.2.11), legally it seems that only appliances that are designed 2743 

for the electric mains but that can also be operated by external batteries would be in scope. The 2744 

current formulation of scope is a bit confusing for some stakeholders in this respect. This is in 2745 

part due to the placing of the reference to άbattery operatedέ at the end of the formulation but 2746 

also due to the lacking specification as to what type of batteries.  2747 

A few revised definitions of scope were considered to help alleviate this confusion: 2748 

Alternative 1: άelectric mains-operated household washing machines and household washer-2749 

dryers that can also be powered by external batteries, including built-in household washing 2750 

machines and household washer-dryersέ. 2751 

A further alternative could be the following: 2752 

Alternative 2: άelectric mains-operated household washing machines and household washer-2753 

dryers, including built-in household washing machines and household washer-dryers. Such 2754 

equipment placed on the market that can also be powered by external batteries, shall also be 2755 

includedέΦ 2756 

However, most stakeholders regard the formulation as clear, explaining that the key aspect is to 2757 

clarify that the appliance is designed for the mains, whereas it could also be powered by a 2758 

battery. It was further stated that the formulation should not be changed to ensure that the 2759 

appliance would still need to comply, regardless of whether it can also be operated on an 2760 
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internal or external battery. It was thus concluded that no change in the scope is required.  2761 

Article 2 (definitions) of the Ecodesign and Energy Label Regulations, specify the following 2762 

definitions for washing machines and washer-dryers in scope of the Regulations: 2763 

όоύ ΨƘƻǳǎŜƘƻƭŘ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜΩ ƳŜŀƴǎ ŀƴ ŀǳǘƻƳŀǘƛŎ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜ ǿƘƛŎƘ ŎƭŜŀƴǎ ŀƴŘ 2764 

rinses household laundry by using water, chemical, mechanical and thermal means, which 2765 

also has a spin extraction function, and which is declared by the manufacturer in the 2766 

Declaration of Conformity as complying with Directive 2014/35/EU34 of the European 2767 

Parliament and of the Council or with Directive 2014/53/EU35 of the European Parliament 2768 

and of the Council; 2769 

όпύ ΨƘƻǳǎŜƘƻƭŘ ǿŀǎƘŜǊ-ŘǊȅŜǊΩ ƳŜŀƴǎ ŀ ƘƻǳǎŜƘƻƭŘ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜ ǿƘƛŎƘΣ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ 2770 

the functions of an automatic washing machine, in the same drum includes a means for 2771 

drying the textiles by heating and tumbling, and which is declared by the manufacturer in 2772 

the Declaration of Conformity as complying with Directive 2014/35/EU or with Directive 2773 

2014/53/EU; 2774 

The reference in the definitions to compliance with the Low Voltage Directive or with the Radio 2775 

Equipment Directive is not completely clear. Seeing as for washing machines and washer-dryers 2776 

the RED refers only to cases with a network connection such as Smart appliances and those with 2777 

a Wifi or Bluetooth connection it is assumed that any safety requirements would be more in 2778 

focus of such components and possibly not to the entire appliance. It is thus questioned whether 2779 

the reference should not be rather to conformity with the LVD or to both the LVD and the RED 2780 

(where both apply). Stakeholders provided feedback, explaining that connected appliances 2781 

would indeed need to be compliant with the RED rather than the LVD. It is thus recommended 2782 

not to revise the formulation. 2783 

The definitions make a clear link to the LVD and RED and clarify that only applications in the 2784 

scope of these Directives (i.e., household washing machines and household washer-dryers) 2785 

would be in scope of the current Regulation. However, some stakeholders still see a need to 2786 

clearly specify in the Regulations that they do not apply to commercial and industrial appliances. 2787 

This could be addressed through the addition of a recital in the Directive 2014/35/EU and 2788 

Directive 2014/53/EU (excluding non-household washing machines and non-household washer 2789 

dryers), or through the listing of such appliances as further exclusions from scope under Article 2790 

1(2) of the Ecodesign Regulations. 2791 

However, most stakeholders did not see a need for this change but rather support that the 2792 

specification to the LVD and RED are sufficient in this respect. 2793 

Looking at the definitions of washing cycles and related requirements, it is observed that there 2794 

are various interpretations to how manufacturers should comply with the requirements to 2795 

provide a Ψнл ϲ/Ω washing cycle. Looking at the potential for savings of the two interpretations 2796 

 

 

34 The Low Voltage Directive (LVD), see section 3.4.1.2 for details. 

35 The Radio equipment Directive (RED), see section 3.4.1.3 for details. 
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(inclusion as a programme or inclusion as a temperature option available in most or all 2797 

programmes), the latter has a higher potential for energy savings. Nonetheless, stakeholders 2798 

argued that requiring a specific program, ensures that the program does not only reduce energy 2799 

consumption but rather does this while also ensuring a minimum cleaning performance. This 2800 

would not be ensured if Ψнл ϲ/Ω can just be added as an option under temperature selection, 2801 

being applicable to the majority if not to all programmes. It was further explained that this could 2802 

ǎǘƛƭƭ ōŜ ŘƻƴŜ ōȅ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ŀǎ ƭƻƴƎ ŀǎ ǘƘŜȅ ŀƭǎƻ ƛƴŎƭǳŘŜ ŀ άнлϲ/έ ǇǊƻƎǊŀƳƳŜΦ CǳǊǘƘŜǊƳƻǊŜ ƛǘ 2803 

ǿŀǎ ŎƭŀǊƛŦƛŜŘ ǘƘŀǘ ƛƴŎƭǳŘƛƴƎ ŀ άŎƻƭŘέ ǇǊƻƎǊŀƳ ǎƘƻǳƭŘ ƴƻǘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŜǉǳƛǾŀƭŜƴǘ ŀǎ ƛƴ ǎƻƳŜ 2804 

countries the mains water is significantly cooler than 20°C and this could have a negative effect 2805 

on the cleaning function. It is thus recommended to leave the Regulations as is in this respect 2806 

and to consider adding a clarification through a FAQ document. 2807 
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4. a99Ǌt ¢ŀǎƪ н ς aŀǊƪŜǘǎ 2808 

Please note ς some parts of this section are still not finalised, where some sections remain to 2809 

be added, some to be completed subject to the provision of additional information. Topics 2810 

where stakeholders are invited to supply information are indicated in text in square brackets 2811 

([NOTE FOR STAKEHOLDERS: Χ]), and highlighted in yellow for easy visualisation . Stakeholders 2812 

are welcome to comment on the other text (especially on values presented therein) and to 2813 

provide additional input they believe would be germane to this section. 2814 

4.1. Objectives of MEErP Task 2 2815 

The purpose of Task 2 of the MEErP is to provide market and cost inputs for the EU-wide 2816 

environmental impact of the household washing machines and washer-dryer product group, to 2817 

provide insight in the latest market trends, to provide a practical dataset of prices and rates to 2818 

be used in a Life Cycle Cost (LCC) calculation and to make recommendations on the refined 2819 

product scope in MEErP Task 1, as well as providing indications for the development on Base 2820 

Cases in MEErP Task 5, for example, by assessing the most relevant product categories from the 2821 

economic / commercial perspective. 2822 

Task 2 of the MEErP addresses the following broad areas:  2823 

¶ Generic economic data; 2824 

¶ Market and stock data; 2825 

¶ Market trends; 2826 

¶ Consumer expenditure base data (prices and tariffs, etc.). 2827 

A priori, MEErP Task 2 includes a description of the market trends including for example channels 2828 

to market, general trends in product design and product features, major players and the market 2829 

share, business models, geographical distribution of production, distribution channels (retail 2830 

versus wholesale), the number of employees, role of installation services, role of repair and 2831 

maintenance (service models), share of SMEs in production and indication of the segments of 2832 

the markets that SMEs are operating in, supplemented by information on market and logistical 2833 

support of recyclability and availability of amounts of recycled materials related to the market 2834 

size.  2835 

In addition, to facilitate the potential Impact Assessment support study efforts will also be made 2836 

to collect data on public markets (relevant for GPP), international markets, competition issues 2837 

and competitiveness of relevant EU sectors. 2838 

The report is structured as follows: 2839 

MEErP Task 2.1 ς Generic economic data  2840 
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Generic economic data (EU Production Sold, Extra and Intra EU Trade, and EU sales and trade of 2841 

the relevant product categories) are typically derived from official EU statistics (PRODCOM for 2842 

production volumes and value, COMEXT for external trade) and to be coherent with official data 2843 

used in EU industry and trade policy. Data are in physical and monetary units and split up per 2844 

Member State. 2845 

MEErP Task 2.2 ς Market and stock data  2846 

This section seeks to compile sales and stock data from sources other than the official EU 2847 

statistics as well as information on new market trends, product categories, technology etc. The 2848 

study team will also seek to gather information through requests from stakeholders. In addition, 2849 

to the extent it is available and accessible, information will be collected on the life cycle of 2850 

household washing machines and washer-dryer replacement sales and the repair, 2851 

refurbishment and second-hand practices that are common in this this sector and how these 2852 

affect: service lifetime, life cycle costs and material usage. 2853 

MEErP Task 2.3 ς Market trends  2854 

Besides analysing the general market, consumer and technological trends, efforts will also be 2855 

made to compile information on circular economy related trends like recycled materials, circular 2856 

design, emerging circular business models, as well as technological or consumer trends that 2857 

support or counteract the principle of a Circular Economy.  2858 

MEErP Task 2.4 ς Consumer expenditure base data  2859 

The following data are to be collected via literature review and stakeholder consultation among 2860 

customer organisations and market actors specific to household washing machines and washer-2861 

dryers:  2862 

¶ Purchase price (new and refurbished products) and manufacturing costs 2863 

¶ Maintenance and repair costs 2864 

¶ Costs for consumables, e.g. electric energy, heat, water, detergents 2865 

¶ Costs of refurbishment 2866 

¶ End-of-life costs 2867 

¶ Other economic parameters: Discount / inflation / escalation rates to be applied; Present 2868 

Worth Factor PWF; unitary rates for energy, water, detergents and/or other relevant 2869 

production parameters. 2870 

MEErP Task 2.5 ς Recommendations 2871 

In an iterative process, the market data collected in Task 2 will be used to refine the scope (Task 2872 

1) and build a basis for developing Base Cases in Task 5 depending on the market relevance of 2873 

subcategories and to model the impacts to EU totals in Tasks 5-7. 2874 
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4.2. Generic economic data 2875 

This section presents relevant data on washing machines and washer-dryers and census data 2876 

from Eurostat. In particular, it reports the official European statistics provided by Eurostat 2877 

concerning production and trade data and drawing upon these calculates the apparent EU-27 2878 

consumption of household washing machines and washer-dryers as presented in Section 0. 2879 

It should be noted, that the Eurostat data has some gaps, especially for domestic production and 2880 

hence the apparent market analysis needs to be interpreted with care. However, the analysis 2881 

complements the general market analysis presented in subsequent sections as it is based on 2882 

official EU data sources. 2883 

¶ Classification of household washing machines and washer-dryers in Eurostat statistics 2884 

The following classifications of household washing machines and washer-dryers are applied in 2885 

the Prodcom database and European trade statistics. In the EU-27 trade statistics, the so-called 2886 

Combined Nomenclature codes (CN8) are used. 2887 

¶ Cloth washing and drying machines, of the household type [27511300] 2888 

¶ Trade database: Household or laundry-type washing machines, including machines 2889 

which both wash and dry: (CN code 84501190) 2890 

Note, that these classifications do not provide further differentiation with regards to factors 2891 

such as the installation (standalone or built-in), capacity (kg of wash load), or principal broad 2892 

washing machine types (front loader, top loader, washer-dryer) and data at this level is not 2893 

provided in the European statistics. 2894 

4.2.1. Prodcom statistics 2895 

The Prodcom statistics for washing machines appears to include clothes dryers and washer-2896 

dryers in a single product code which makes differentiation by washing machines and washer-2897 

dryers problematic. Thus, the aggregate values are reported here. Furthermore, while ordinarily 2898 

the Prodcom data is intended to include information on both the quantities and values of 2899 

products imported, exported and produced within the EU27 the fields are not always complete. 2900 

In consequence, the apparent market (production, minus exports plus imports) is only partly 2901 

insightful as it includes products which are not of direct interest (household clothes dryers) and 2902 

may have incomplete entries. 2903 

¶ Volume of EU production of household washing machines 2904 

Table 4-1 shows the unit volume of άCloth washing and drying machines, of the household type 2905 

[27511300]έ produced in EU Member States and EU27 totals in the years 2017 to 2023 according to 2906 

Eurostat (2024). 2907 

The Prodcom data indicates that production has oscillated somewhat over this period, with a peak of 2908 

19.2 million units in 2021 and a trough of 16.1m units in 2023. The data on production by Member State 2909 
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is quite incomplete. Of those that have reported data Poland dominates, followed by Italy and then 2910 

Slovakia, although the EU27 total values imply that significant production occurred within some part of 2911 

the non-reported Member States. 2912 

Table 4-1: Volume (number of units) of household cloth washing and drying machines, of the 2913 

household type [27511300] produced in the EU27 between 2017 and 2023. 2914 

Declarant 2017 2018 2019 2020 2021 2022 2023 

Austria 0 : 0 0 0 0 : 

Belgium 0 0 0 0 0 0 0 

Bulgaria 0 0 0 0 0 0 0 

Croatia 0 0 0 0 0 0 0 

Cyprus 0 0 0 0 0 0 0 

Czechia : : : : : : : 

Denmark 0 0 0 0 0 0 0 

Estonia 0 0 0 : 0 0 0 

Finland 0 0 0 0 0 0 0 

France : : : : 0 0 0 

Germany : : : : : : : 

Greece : : : : : : : 

Hungary : : : : : : : 

Ireland 0 0 0 0 0 0 0 

Italy 3,081,242 2,043,621 2,576,894 2,352,221 2,166,580 2,219,814 2,446,797 

Latvia 0 0 0 0 0 0 0 

Lithuania 0 2 5 10 8 0 0 

Luxembourg 0 0 0 0 0 0 0 

Malta 0 0 0 0 0 0 0 

Netherlands : 0 0 0 0 0 0 

Poland 9,384,491 9,585,069 9,626,961 9,981,963 10,764,366 9,648,742 8,373,123 

Portugal 0 0 0 0 0 0 0 

Romania : : : : : : : 

Slovakia : : : 1,957,560 2,304,786 2,078,457 1,657,938 

Slovenia : : : : : : : 

Spain : : : : : : : 

Sweden : : : 35,853 46,411 : : 

EU27  19,009,906 17,149,758 18,164,466 18,690,489 19,200,000 18,000,000 16,100,000 

UK : 201,725 202,101 : : : : 

άΥέ ƳŜŀƴǎ Řŀǘŀ ƴƻǘ being available 2915 

Source: Eurostat 2024. 2916 
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¶ Value of EU production of household washing machines and washer-dryers 2917 

Table 4-2 provides an overview of the value corresponding to the number of units produced in 2918 

certain Member States and EU27 totals. From this it is apparent that the total production value of 2919 

household washers and dryers in the EU27 Ƙŀǎ ƻǎŎƛƭƭŀǘŜŘ ōŜǘǿŜŜƴ ŀ ƳƛƴƛƳǳƳ ƻŦ ϵо.9 billion in 2018 and a 2920 

ǇŜŀƪ ƻŦ ϵр.0 billion in 2022. 2921 

Table 4-2: Value (in thousand Euros) of household cloth washers and dryers produced in the 2922 

EU27 between 2017 and 2023. 2923 

Declarant 2017 2018 2019 2020 2021 2022 2023 

Austria 0 : 0 0 0 0 : 

Belgium 0 0 0 0 0 0 0 

Bulgaria 0 0 0 0 0 0 0 

Croatia 0 0 0 0 0 0 0 

Czechia 0 0 0 0 0 0 0 

Cyprus : : : : : : : 

Denmark 0 0 0 0 0 0 0 

Estonia 0 0 0 : 0 0 0 

Finland 0 0 0 0 0 0 0 

France : : : : 0 0 0 

Germany : : : : : : : 

Greece : : : : : : : 

Hungary : : : : : : : 

Ireland 0 0 0 0 0 0 0 

Italy 710,571 405,791 537,571 493,758 435,775 441,724 560,490 

Latvia 0 0 0 0 0 0 0 

Lithuania 0 1 3 6 4 0 0 

Luxembourg 0 0 0 0 0 0 0 

Malta 0 0 0 0 0 0 0 

Netherlands : 0 0 0 0 0 0 

Poland 1,750,499 1,828,721 1,848,927 1,884,415 2,272,614 2,304,989 2,245,305 

Portugal 0 0 0 0 0 0 0 

Romania : : : : : : : 



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

labelling for the product group ñhousehold washing machines and household washer-dryersò 

72 
 

Declarant 2017 2018 2019 2020 2021 2022 2023 

Slovakia : : : : : : : 

Slovenia : : : : : : : 

Spain : : : : : : : 

Sweden : : : 36,564 49,855 : : 

EU27 4,280,025 3,857,864 4,067,807 4,057,494 4,200,000 5,000,000 4,200,000 

άΥέ means data not being available 2924 

Source: Eurostat 2024. 2925 

4.2.2. EU exports and imports of household washing machines 2926 

Table 4-3 provides an overview of exports and imports of household άCloth washing and drying 2927 

machines, of the household type [27511300]έ by Member States for the year 2023. In terms of 2928 

value, Poland, Germany and Italy are the largest exporting countries, followed by Slovakia, Czech 2929 

Republic and Sweden. Germany, France and Italy are the highest importing Member States 2930 

followed by the Netherlands, Spain and Sweden. Note, the Prodcom tables for export and 2931 

import quantities by Member State are all empty so it is not possible to show these values or 2932 

the corresponding unit values. 2933 

Table 4-3: Quantity and value of exports and imports of household cloth washers and dryers 2934 

in 2023. 2935 

Declarant 

Exports Imports 

Quantity 
(units) 

Value (Euro) 
Unit value  

(Euro) 

Quantity 
(units) 

Value (Euro) 
Unit value  

(Euro) 

Austria : 12,989,331  : 145,040,852  

Belgium : 73,996,560  : 262,857,439  

Bulgaria : 7,732,524  : 86,782,992  

Croatia : 21,802,085  : 73,503,069  

Cyprus : 0  : 15,125,055  

Czechia : 277,319,884  : 177,342,146  

Denmark : 25,766,851  : 132,943,110  

Estonia : 11,391,622  : 26,143,341  

Finland : 3,048,224  : 86,607,094  

France : 30,031,054  : 608,647,686  

Germany : 855,715,340  : 1,288,850,971  

Greece : 16,016,144  : 100,736,489  

Hungary : 5,984,341  : 79,157,377  
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Declarant 

Exports Imports 

Quantity 
(units) 

Value (Euro) 
Unit value  

(Euro) 

Quantity 
(units) 

Value (Euro) 
Unit value  

(Euro) 

Ireland : 2,400,651  : 75,541,054  

Italy : 418,963,784  : 515,783,427  

Latvia : 25,465,492  : 37,303,749  

Lithuania : 16,734,789  : 45,781,798  

Luxembourg : 3,812,588  : 15,483,038  

Malta : 19,703  : 8,056,350  

Netherlands : 140,083,955  : 478,120,656  

Poland : 2,115,002,403  : 305,644,084  

Portugal : 4,155,194  : 103,037,661  

Romania : 176,056,052  : 146,349,439  

Slovakia : 338,245,462  : 79,268,309  

Slovenia : 184,799,212  : 43,147,232  

Spain : 131,991,899  : 397,024,976  

Sweden : 269,490,589  : 316,074,134  

EU27TOTAL  1,457,346,986   2,055,223,578  

Source: Eurostat 2024. 2936 

4.2.3. Apparent consumption of household washing machines 2937 

The Apparent consumption of EU Member States can be calculated as follows:  2938 

Apparent consumption= Production + Imports ς Exports              (Equation 4.1)  2939 

Ordinarily this would be calculated for the EU and for each Member State and the results reported 2940 

in a table; however, as the import and export quantities are not reported in the Prodcom dataset 2941 

this is not possible. 2942 

4.2.4. EU sales and Intra/Extra-EU28 trade of household 2943 

washing machines 2944 

Ordinarily this sub-section would present a table showing the Intra- and Extra-EU trade (in terms 2945 

of number of units) of EU Member States according to Eurostat, however, as mentioned above no 2946 

Member State has reported such data for household cloth washers and dryers in recent years. 2947 
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4.2.5. Census data 2948 

4.2.5.1. Population, households and dwellings 2949 

The Eurostat data on EU population, households and dwellings is shown in Table 4-4 and Table 2950 

4-5. 2951 

Table 4-4: Population and number of households in the EU27. 2952 

EU population 
and 
households 

1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

EU27 
population (in 
millions) 

418 441 444 448 449 449 448 447 444 441 

EU27 
households (in 
millions) 

152 182 191 196 200 201 201 202 201 200 

Source: Eurostat to 2020 and EIA (2023) estimates thereafter. 2953 

Table 4-5: EU dwellings and building statistics. 2954 

EU dwellings 
and 
buildings 

1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

EU27 
dwellings 
(M) 

174 215 223 229 234 235 235 235 234 233 

EU27 perm. 
occup. 
dwellings 
(min) 

147 181 187 193 196 198 198 198 197 196 

EU27 perm. 
occup. 
dwellings 
size (Mm2) 

12562 16627 17510 18027 18378 18519 18525 18531 18453 18375 

EU27 avg. 
perm. occup. 
dwelling size 
(m2) 

85.2 91.9 93.6 93.6 93.6 93.6 93.6 93.6 93.6 93.6 

EU27 non-
residential 
buildings (M) 

12.4 14.2 14.5 14.9 15.2 15.6 16.0 16.3 16.7 17.1 

EU27 non-
res. Buildings 
total size 
(Mm2) 

7822 9685 10016 10264 10513 10761 11010 11258 11507 11756 

EU27 avg. 
non-res 
building size 
(m2) 

629 682 689 689 689 689 689 689 689 689 

Source: Eurostat to 2020 and EIA (2023) estimates thereafter. 2955 
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4.3. Market, stock and trends data 2956 

This section addresses the needs of the MEErP Task 2.2 ς Market and stock data and the MEErP 2957 

Task 2.3 ς Market trends. It addresses both simultaneously, rather than as distinct sections, 2958 

because the data sources on market trends often address the market and stock too and it is 2959 

more accessible to report them in single tables. 2960 

4.3.1. Ecodesign Impact Accounting data and projections  2961 

Since 2013 the European Commission has established a process to systematically monitor and 2962 

report on the impact of ecodesign, energy label and tyre labelling measures, including 2963 

potentially new forthcoming actions, with a view to improve understanding of the impacts over 2964 

time as well as forecasting and reporting capacity. This has resulted in a series of Ecodesign 2965 

Impact Accounting reports, all following a consistent methodology and of which the most recent 2966 

was issued in 2023. 2967 

The accounting method developed for these studies study (Ecodesign Impact Accounting; Part 2968 

1 ς status Nov. 2013) provides a practical tool to achieve those goals. The accounting covers 2969 

estimates and projections for the period 2010 - 2050, with inputs going as far back as 1990 and 2970 

earlier. Studies of all product groups subjected to Ecodesign requirements (and energy labelling 2971 

when applicable) including washing machines and dishwashers. For the period up to 2020, 2972 

inputs were derived from the available studies. The period for 2025 and beyond is an 2973 

extrapolation of the existing trend without any new measures, i.e. it is not in the scope of the 2974 

Impact Accounting study to explore the development of new policies but simply to quantify 2975 

expected impacts from the existing measures. As there have been a succession of such studies, 2976 

and the most recent was issued in 2023, they cover all the previous and existing regulations that 2977 

concern the energy-related performance of household washing machines and washer-dryers. 2978 

¢ƘŜ ǇǊƻƧŜŎǘƛƻƴǎ ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ ǘƘŜ 9L! ǳǎŜ ǘǿƻ ǎŎŜƴŀǊƛƻǎΥ ŀ ΨōǳǎƛƴŜǎǎ-as-ǳǎǳŀƭΩ ό.!¦ύ ǎŎŜƴŀǊƛƻΣ 2979 

which represents what was perceived to be the baseline without measures at the moment of 2980 

the decision-making, and an ECO scenario that is derived from the policy scenario in the studies 2981 

which come closest to the measure taken. The BAU scenario is not a static scenario; but rather 2982 

is derived from extrapolating historical trends at the time of the original preparatory study 2983 

analysis, including possible ongoing trends in energy efficiency improvement and emission 2984 

abatement. The ECO scenario is the scenario which takes into account the impact of known 2985 

ecodesign, energy label, tyre label and/or voluntary agreements. Up to 2020-2030 it is derived 2986 

from Impact Assessment (IA) and preparatory study scenarios for the selected/ proposed 2987 

measures. Longer term scenarios are extrapolations of the trends, but do not assume that new 2988 

measures will be introduced. All prices, rates and euro amounts are in 2020 euros, i.e. they are 2989 

inflation corrected. 2990 

In the case of household washing machines and washer-dryers the EIA study reports a modest 2991 

decline in sales across the European market from 2020 to 2025 after which it projects relatively 2992 

static sales volumes from 2025 to 2050 (Figure 4-1). To calculate the expected change in energy 2993 
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consumption and related greenhouse gas emissions the study makes some working 2994 

assumptions.  2995 

Applying the stock model as developed by VHK with the assumption of a constant 15-year 2996 

lifetime36 allows the average energy used by washing machines and washer-dryers in the EU 2997 

stock to be derived (Figure 4-3). This calculation projects a significant difference in the total 2998 

amount of energy used per year for these appliances between the BAU (120 kWh/year for 2999 

washing machines and 855 kWh/year for washer-dryers) and the ECO (96 kWh/year for washing 3000 

machines and 833 kWh/year for washer-dryers) scenario in 2050. This is mainly caused by the 3001 

improvement of the appliances following the implementation of Regulation (EC) No 1015/2010, 3002 

but includes the impacts of the subsequent adoption of Regulation (EU) 2019/2023. Applying 3003 

these calculations for the ECO scenario the total electricity consumption for automatic washing 3004 

machines in the EU is estimated to be 16 TWh in 2050 and for washer-dryers 6 TWh (Figure 4-4). 3005 

 3006 

Figure 4-1: Sales of washing machines and washer-dryers in the EU27 from 2020 to 2050. 3007 

Source: EIA (2023) 3008 

 3009 

 3010 

 

 

36 Note while the EIA analysis assumes a 15 year average lifetime the Danish Energy Agency report άDanish 

data from the Elmodelbolig project show that the average product (use, not technical) lifetime of 

washing machines is 9 years (https://ens.dk/media/3331/download)έ 

https://ens.dk/media/3331/download
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 3011 

Figure 4-2: Stocks of washing machines and washer-dryers in the EU27 from 2020 to 2050.  3012 

Source: EIA (2023) 3013 

 3014 

Figure 4-3: Average energy consumption of washing machines and washer-dryers in the EU27 3015 

stock from 2020 to 2050. 3016 

Source: EIA (2023) 3017 
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 3018 

Figure 4-4: Total electricity consumption of washing machines and washer-dryers in the EU27 3019 

from 2020 to 2050. 3020 

Source: EIA (2023). 3021 
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Table 4-6: Summary of data regarding washing machines and washer-dryers from ECODESIGN IMPACT ACCOUNTING. 3022 

Washing Machines (household) Unit 1990 2010 2020 2030 

Sales  '000 7707 11441 12464 11993 

Stock  '000 103135 158318 174734 180352 

EU weight of laundry washed Mt laundry /a 70 111 121 124 

 Scenario BAU BAU ECO inc BAU ECO inc BAU ECO inc 

Primary energy TWh prim/a 125 111 89 -21 101 66 -35 68 44 -24 

o/w electricity TWh elec/a 50 44 36 -9 41 27 -14 36 23 -12 

o/w fuel TWh fuel/a 0 0 0 0 0 0 0 0 0 0 

Final energy TWh final/a 50 44 36 -9 41 27 -14 36 23 -12 

GWP emissions MTCOϜ/a 25 15 13 -3 10 6 -3 4 2 -1 

Acquisition costs (incl. install) ōƴ ϵ 4.1 6.1 7.2 1.2 6.6 7.9 1.3 6.4 7.0 0.7 

Energy costs ōƴ ϵ 9.8 7.9 6.4 -1.5 8.2 5.4 -2.8 9.1 5.9 -3.2 

Maintenance costs (incl. VAT) ōƴ ϵ 0.4 0.6 0.6 0.0 0.7 0.7 0.0 0.7 0.7 0.0 

Consumable resources ōƴ ϵ 11.6 14.2 11.2 -3.0 15.2 9.9 -5.3 15.7 9.2 -6.5 

Total running costs ōƴ ϵ 21.7 22.7 18.2 -4.5 24.1 15.9 -8.1 25.4 15.8 -9.7 

Total expenditure ōƴ ϵ 25.8 28.8 25.4 -3.4 30.7 23.9 -6.8 31.8 22.8 -9.0 

Revenue Industry Ƴ ϵ 1666 2478 2948 470 2686 3230 545 2589 2870 281 

Revenue Wholesale Ƴ ϵ 123 182 217 35 198 238 40 191 211 21 

Revenue Retail Ƴ ϵ 1635 2433 2894 461 2636 3171 535 2541 2817 276 

Revenue Installation Ƴ ϵ 0 0 0 0 0 0 0 0 0 0 

Revenue Maintenance (excl. VAT) Ƴ ϵ 329 505 505 0 557 557 0 575 575 0 

Wƻōǎ LƴŘǳǎǘǊȅ όѺύΣ h9a όѺύ ϧ ǎŜǊǾƛŎŜǎ όѺύ  '000 jobs 29 43 52 8 47 57 10 45 50 5 

Jobs Wholesale  '000 jobs 0 1 1 0 1 1 0 1 1 0 

Jobs Retail/ installation / maintenance  '000 jobs 27 40 47 7 43 51 8 42 46 4 

Jobs Total  '000 jobs 56 84 99 15 91 109 17 88 97 9 

Source: EIA (2023). 3023 
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4.3.2. Other market and sales data 3024 

4.3.2.1. Washing machine imports and exports 3025 

APPLiA report37 the following trends and values for the export and import of household washing 3026 

machines (presumed to also include washer-dryers), visualised in Figure 4-5 and Figure 4-6. 3027 

 3028 

 3029 

Figure 4-5: 9Ǿƻƭǳǘƛƻƴ ƻŦ ǘƘŜ ŜȄǇƻǊǘ ǾŀƭǳŜ όϵƳƛƭƭƛƻƴǎύ ƻŦ ƘƻǳǎŜƘƻƭŘ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜǎ ƛƴ 3030 

Europe. 3031 

Source: APPLiA (2024). 3032 

 3033 

 

 

37 https://statreport2023.applia-europe.eu/pillar/2/evolution-of-import-and-export-of-home-

appliances-in-europe  

https://statreport2023.applia-europe.eu/pillar/2/evolution-of-import-and-export-of-home-appliances-in-europe
https://statreport2023.applia-europe.eu/pillar/2/evolution-of-import-and-export-of-home-appliances-in-europe
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 3034 

Figure 4-6: 9Ǿƻƭǳǘƛƻƴ ƻŦ ǘƘŜ ƛƳǇƻǊǘ ǾŀƭǳŜ όϵƳƛƭƭƛƻƴǎύ ƻŦ ƘƻǳǎŜƘƻƭŘ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜǎ ƛƴ 3035 

Europe. 3036 

Source: APPLiA (2024). 3037 

The following trends are captured for the weight of exports and imports (Figure 4-7 and Figure 3038 

4-8). 3039 

 3040 

Figure 4-7: Evolution of the export weight (M kg) of household washing machines in Europe. 3041 

Source: APPLiA (2024). 3042 
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 3043 

 3044 

Figure 4-8: Evolution of the import weight (M kg) of household washing machines in Europe. 3045 

Source: APPLiA (2024). 3046 

From this it is clear ǘƘŀǘ ǘƘŜ ŀǾŜǊŀƎŜ ǾŀƭǳŜ ǇŜǊ ƪƎ ƛƴ нлно ǿŀǎ ϵп.т ŦƻǊ ŜȄǇƻǊǘǎ ŀƴŘ ϵо.7 for 3047 

imports. 3048 

The export destinations (or import origin) by value are reported to be as follows: 3049 

 3050 

Figure 4-9: 9ȄǇƻǊǘ ǾŀƭǳŜ όϵƳƛƭƭƛƻƴǎύ ƻŦ ƘƻǳǎŜƘƻƭŘ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜǎ ŦǊƻƳ 9ǳǊƻǇŜ  ōȅ 3051 

destination. 3052 
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Source: APPLiA (2024). 3053 

 3054 

Figure 4-10: LƳǇƻǊǘ ǾŀƭǳŜ όϵƳƛƭƭƛƻƴǎύ ōȅ ƻǊƛƎƛƴ ƻŦ ƘƻǳǎŜƘƻƭŘ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜǎ ǎƻƭŘ ƛƴǘƻ 3055 

Europe. 3056 

Source: APPLiA (2024). 3057 

4.3.2.2. Sales of washing machines and washer-dryers 3058 

¶ Unit sales 3059 

APPLiA report38 that the volume (no. of units) of household washing machines traded in Europe 3060 

(not just the EU27) was 24.3 million units in 2022 and 25.3 million units in 2023.  3061 

The EIA (2023) report estimates that unit sales were (and projects them to be) as follows (Table 3062 

4-7): 3063 

 3064 

 3065 

  3066 

 

 

38 https://statreport2023.applia-europe.eu/pillar/2/units-traded-in-europe  

 

 

https://statreport2023.applia-europe.eu/pillar/2/units-traded-in-europe
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Table 4-7: Estimated sales of household washing machines and washer-dryers in the EU27 3067 

from ECODESIGN IMPACT ACCOUNTING. 3068 

SALESBAU, 000 units 2020 2025 2030 2035 2040 2045 2050 

Washing machines 11918 11441 11441 11441 11441 11441 11441 

Washer-dryers 546 549 552 555 557 560 563 

Total 12464 11990 11993 11996 11999 12001 12004 

Source: EIA (2023). 3069 

The EIA values are significantly lower than the APPLiA values. The differences appear to be larger 3070 

than what would be expected from differences in geographical scope.  3071 

[NOTE FOR STAKEHOLDERS: unit sales are still to be confirmed ς Stakeholders are still invited to 3072 

provide publicly citable information on this topic.] 3073 

4.3.2.3. Washing machine and washer-dryer stocks and penetration 3074 

rates 3075 

The EIA (2023) study estimates that the EU27 stock of household washing machines and washer-3076 

dryers attained the values shown in the table below for 2020 and will increase as shown to 2050 3077 

(Table 4-8). 3078 

Table 4-8: Estimated stock of household washing machines and washer-dryers in the EU27 3079 

from ECODESIGN IMPACT ACCOUNTING. 3080 

STOCKBAU (000 
units) 

2020 2025 2030 2035 2040 2045 2050 

Washing machines 167857 170872 173224 172569 171616 171616 171616 

Washer-dryers 6877 7037 7128 7168 7204 7240 7276 

Total 174734 177909 180352 179737 178820 178856 178892 

Source: EIA (2023). 3081 

Dividing these figures by the number of households reported in Table 4-4 gives a total 3082 

penetration rate of all types of household washing machines in the EU27 of 89 % in 2020 but set 3083 

to increase to 90 % in 2030 and to return back to 89 % thereafter. 3084 

This implies that the penetration rate has saturated and stabilised. 3085 

4.3.3. Overview of energy performance, water consumption 3086 

and capacity of washing machines on the EU market 3087 

This section reports the distribution and evolution in the technical characteristics and 3088 

performance of products placed on the EU market as derived from the entries in the EPREL 3089 
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database. Note, the aggregate results are weighted by the number of models with each 3090 

performance characteristic and hence are not sales-weighted. 3091 

4.3.3.1. Rated capacity 3092 

¶ Washing machines 3093 

The distribution of products placed on the market by rated capacity is as follows (Table 4-9). 3094 

Table 4-9: Share of washing machines by rated capacity by year they were entered into the 3095 

EPREL database. (EPREL, 2024) 3096 

 7 kg 8-8.5 kg 9 kg 10-10.5 kg Other Average 

2020 20.5 % 28.4 % 21.3 % 6.4 % 23.4 % 7.84 

2021 20.5 % 27.2 % 21.5 % 9.4 % 21.4 % 7.92 

2022 20.1 % 23.5 % 28.6 % 12.2 % 15.6 % 8.20 

2023 13.9 % 27.6 % 25.5 % 17.0 % 16.0 % 8.52 

2024 14.4 % 25.2 % 33.1 % 11.9 % 15.3 % 8.52 

Total 17.9 % 26.3 % 25.7 % 11.9 % 18.3 % 8.21 

The average capacity of all products entered in the database in this period is 8.2kg but there has 3097 

been an increase from 7.8 kg in 2020 to 8.5 in 2023/24 (Figure 4-11).  3098 

 3099 

Figure 4-11: Distribution of rated capacity (kgs) of all washing machines in the EPREL 3100 

database from 2020 to 2024 (EPREL, 2024) 3101 

The range is from 0.9 kg (2 models) to 20.7 kg (1 model) from a total of 12138 models entered 3102 

into the database between 2020 and 2024. [NOTE FOR STAKEHOLDERS: the study team have not 3103 

attempted to verify these entries]. 3104 
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Investigation of the APPLiA technical model database (2024) of 6650 models  shows the average 3105 

rated capacity was 8.5kg, the smallest rated capacity was 4kg and the largest 20kg. APPLiA have 3106 

queried the validity of the smallest units in the EPREL database.  3107 

¶ Washer-dryers 3108 

The distribution of products placed on the market by rated capacity is as follows. 3109 

According to EPREL data (Table 4-10), the rated washing capacity of washer-dryers on the 3110 

market ranges from 2 kg (1 model) to 17 kg (2 models) whereas the average is 8.9 kg (this applies 3111 

to when the appliance is used for a washing cycle without drying - the dryer capacity is usually 3112 

significantly lower, affecting the capacity of the combined cycle as is presented later in this 3113 

section).  3114 

Investigation of the APPLiA technical model database (2024) of 1068 models shows the average 3115 

rated capacity was 9.0 kg, the smallest rated capacity was 6 kg and the largest 17 kg. 3116 

Table 4-10: Share of washer-dryers by rated washing capacity by year they were entered into 3117 

the EPREL database (EPREL, 2024) 3118 

 7 kg 8-8.5 kg 9 kg 10-10.5 kg Other Average (kg) 

2020 12 % 43 % 23 % 16 % 6 %  

2021 9 % 41 % 21 % 25 % 3 %  

2022 3 % 32 % 28 % 31 % 6 %  

2023 6 % 24 % 30 % 24 % 15 %  

2024 4 % 24 % 19 % 39 % 15 %  

Total 7 % 33 % 25 % 27 % 8 % 8.9 

 3119 

Figure 4-12: Distribution of rated washing capacity (kg) of all washer-dryers in the EPREL 3120 

database from 2020 to 2024 (EPREL, 2024; Kemna, 2011) 3121 



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

labelling for the product group ñhousehold washing machines and household washer-dryersò 

87 
 

With regard to the drying mode the average capacity is 5.74 kg with a distribution as follows. 3122 

 3123 

Figure 4-13: Distribution of rated drying capacity (kg) of all washer-dryers in the EPREL 3124 

database from 2020 to 2024. 3125 

Investigation of the APPLiA technical model database (2024) of 1068 models shows the average 3126 

rated drying capacity was 5.7 kg, the smallest rated capacity was 4 kg and the largest 10 kg. 3127 

4.3.3.2. Energy efficiency 3128 

¶ Washing machines 3129 

The energy efficiency class distribution of washing machines placed on the EU market are as 3130 

follows (Table 4-11 and Figure 4-14). 3131 

Table 4-11: Share of washing machines by energy efficiency class by year they were entered 3132 

into the EPREL database. 3133 

 A B C D E F G 
No. of 
models 

2020 12 % 12 % 17 % 43 % 15 % 2 % 0 % 1289 

2021 21 % 29 % 11 % 28 % 10 % 1 % 0 % 3527 

2022 42 % 27 % 13 % 15 % 3 % 0 % 0 % 2581 

2023 71 % 10 % 6 % 9 % 3 % 0 % 0 % 2973 

2024 84 % 6 % 3 % 4 % 2 % 0 % 0 % 1768 
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 3134 

Figure 4-14: Evolution in energy efficiency class of washing machines in the EPREL database 3135 

from 2020 to 2024. 3136 

Investigation of the APPLiA technical model database (2024) of 6650 models on the market in 3137 

2023 shows that class A account for 52 % of models, class B for 16 %, class C for 17 %, class D for 3138 

12 %, class E for 2 % and F and G both 0 %.  3139 

¶ Washer-dryers 3140 

The energy efficiency class distribution of washer-dryers placed on the EU market are as follows 3141 

(Table 4-12 and Figure 4-15). 3142 

Table 4-12: Share of washer-dryers by energy efficiency class (washing mode) by year they 3143 

were entered into the EPREL database. 3144 

 A B C D E F G 
No. of 
models 

2020 0 % 0 % 2 % 15 % 79 % 3 % 0 % 230 

2021 0 % 0 % 4 % 22 % 72 % 1 % 0 % 557 

2022 0 % 0 % 0 % 59 % 39 % 2 % 0 % 331 

2023 1 % 0 % 0 % 65 % 32 % 2 % 1 % 393 

2024 1 % 0 % 0 % 76 % 20 % 1 % 1 % 212 

 3145 
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 3146 

Figure 4-15: Evolution in washer-dryer energy efficiency class (washing mode) of models in 3147 

the EPREL database from 2020 to 2024. 3148 

Investigation of the APPLiA technical model database of 1069 models on the market in 2023 3149 

shows that in the washing mode class A account for 51 % of models, class B for 19 %, class C for 3150 

18 %, class D for 8 %, class E for 4 % and F and G both 0 %. Note, this distribution is almost 3151 

identical to the equivalent distribution for washing machines. 3152 

The distribution of washer-dryers in the EPREL database by drying energy efficiency class is as 3153 

follows (Table 4-13). 3154 

Table 4-13: Share of washer-dryers by energy efficiency class (drying mode) in the EPREL 3155 

database. 3156 

 A B C D E F G 
No. of 
models 

2020 -2024 0.3 % 0.1 % 1.5 % 44.8 % 51.1 % 2.0 % 0.2 % 1723 

 3157 

Investigation of the APPLiA technical model database of 1059 models on the market in 2023 3158 

shows that in the drying mode class A and class B both account for 0 % of models, class C for 3 3159 

%, class D for 38 %, class E for 57 %, class F for 3 % and G for 0 %. 3160 

4.3.3.3. Spinning efficiency 3161 

¶ Washing machines 3162 

The spinning efficiency class distribution of washing machines sold on the EU market is as follows 3163 

(Table 4-14 and Figure 4-16). 3164 
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Table 4-14: Share of washing machines by spinning efficiency class by year they were entered 3165 

into the EPREL database. 3166 

 A B C D E F G 
No. of 
models 

2020 2 % 76 % 21 % 1 % 0 % 0 % 0 % 1289 

2021 5 % 76 % 18 % 1 % 0 % 0 % 0 % 3527 

2022 8 % 80 % 11 % 0 % 1 % 0 % 0 % 2581 

2023 13 % 77 % 9 % 1 % 0 % 0 % 0 % 2973 

2024 6 % 81 % 11 % 1 % 0 % 0 % 0 % 1768 

 3167 

 3168 

Figure 4-16: Evolution in spinning efficiency class of washing machines in the EPREL database 3169 

from 2020 to 2024. 3170 

¶ Washer-dryers 3171 

The spinning efficiency class distribution of washer-dryers sold on the EU market is as follows 3172 

(Table 4-15). 3173 

Table 4-15: Share of washer-dryers by spinning efficiency class in the EPREL database. 3174 

 A B C D E F G 
No. of 
models 

2020-24 12.2 % 85.4 % 2.0 % 0.1 % 0.0 % 0.2 % 0.1 % 1723 
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4.3.3.4. Washing efficiency 3175 

¶ Washing machines 3176 

The distribution in washing efficiency index of washing machines placed on the EU market (from 3177 

12138 products in the period 2020 to 2024) are as follows (Figure 4-17). The average value is 3178 

1.26. 3179 

 3180 

Figure 4-17: Distribution of washing efficiency index of all washing machines in the EPREL 3181 

database from 2020 to 2024. 3182 

4.3.3.5. Rinsing effectiveness 3183 

¶ Washing machines 3184 

The distribution in rinsing effectiveness index of washing machines placed on the market (from 3185 

12138 products in the period 2020 to 2024) are as follows (Figure 4-18). The average value is 3186 

4.89. 3187 
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 3188 

Figure 4-18: Distribution of washing machine rinsing effectiveness index of all models in the 3189 

EPREL database from 2020 to 2024. 3190 

4.3.3.6. Noise 3191 

¶ Washing machines 3192 

The distribution of washing machines sold on the market as a function of their noise class is as 3193 

follows (Table 4-16 and Figure 4-19). 3194 

Table 4-16: Share of washing machines by noise class by year they were entered into the EPREL 3195 

database. 3196 

 A B C D No. of models 

2020 12 % 54 % 33 % 1 % 1289 

2021 14 % 54 % 31 % 1 % 3527 

2022 29 % 47 % 23 % 1 % 2581 

2023 47 % 35 % 17 % 1 % 2973 

2024 41 % 42 % 17 % 1 % 1768 

 3197 
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 3198 

Figure 4-19: Evolution in noise class of washing machines in the EPREL database from 2020 to 3199 

2024. 3200 

The relationship between the energy efficiency class and the noise class of all the washing 3201 

machines in the EPREL database entered between 2020 and 2024 is shown in the following 3202 

Figure 4-20. In general, the better the energy efficiency class the more likely the noise 3203 

performance class will also be relatively good. 3204 

 3205 

Figure 4-20: Distribution of energy efficiency class and noise class of washing machines in the 3206 

EPREL database from 2020 to 2024. 3207 

 3208 



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

labelling for the product group ñhousehold washing machines and household washer-dryersò 

94 
 

¶ Washer-dryers 3209 

The distribution of washer-dryers sold on the market as a function of their noise class is as 3210 

follows (Figure 4-21). 3211 

 3212 

Figure 4-21: Evolution in noise class of washer-dryers in the EPREL database from 2020 to 3213 

2024. 3214 

4.3.3.7. Water consumption 3215 

¶ Washing machines 3216 

The distribution of washing machines placed on the market as a function of their water 3217 

consumption is as follows (Table 4-17). 3218 

Table 4-17: Share of washing machines by water consumption range by year they were 3219 

entered into the EPREL database. 3220 

 Range in water consumption (litres/cycle) Av. 
L/cycle 

Range 1-
10 

11-
20 

21-
30 

31-
35 

36-
40 

41-
45 

46-
50 

51-
55 

56-
60 

61-
70 

71-
80 >80  

2020 0 
% 

0 
% 

1 
% 

1 
% 

4 
% 

45 
% 

41 
% 

6 
% 

1 
% 

1 
% 

0 
% 0 % 45.0 

2021 0 
% 

0 
% 

0 
% 

1 
% 

10 
% 

42 
% 

38 
% 

7 
% 

2 
% 

0 
% 

0 
% 0 % 44.9 

2022 0 
% 

0 
% 

0 
% 

1 
% 

6 
% 

34 
% 

48 
% 

9 
% 

1 
% 

0 
% 

0 
% 0 % 45.7 

2023 0 
% 

0 
% 

0 
% 

1 
% 

4 
% 

25 
% 

54 
% 

12 
% 

2 
% 

0 
% 

0 
% 0 % 46.6 

2024 
1 
% 

0 
% 

0 
% 

1 
% 

5 
% 

24 
% 

54 
% 

12 
% 

2 
% 

1 
% 

0 
% 0 % 46.5 
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 3221 

The overall distribution of water consumption for all washing machines in the EPREL database 3222 

from 2020 to 2024 is shown in the following Figure 4-22. 3223 

 3224 

Figure 4-22: Distribution of water consumption (litres/cycle) of all washing machines in the 3225 

EPREL database from 2020 to 2024. 3226 

The average consumption of all the models placed on the market from 2020 to 2024 is 45.7 3227 

litres/cycle but there has been a slight increase over the period with the value in 2024 being 46.5 3228 

litres/cycle as compared to 45.0 litres/cycle in 2020. 3229 

Note, for a longer time series of this parameter APPLiA have published the following Figure 4-23: 3230 

 3231 

Figure 4-23: Average water consumption (litres/cycle) of washing machines sold in Europe 3232 

from 1997 to 2022. 3233 
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Source: AppliA39 3234 

¶ Washer-dryers 3235 

The distribution of washer-dryers placed on the market as a function of their water consumption 3236 

is as follows (Figure 4-24). 3237 

 3238 

Figure 4-24: Distribution of water consumption (litres/cycle) of all washer-dryers in the 3239 

EPREL database from 2020 to 2024 (Wash & Dry cycle). 3240 

The average value is 78.8 litres/cycle. 3241 

4.3.4. Major players and market share 3242 

¶ Washing machines 3243 

On a working assumption that market share is proportional to the number of models each 3244 

supplier places on the market an analysis of the EPREL database indicates the following suppliers 3245 

comprise the top 10 servicing the EU market (Table 4-18):  3246 

Table 4-18: Share of washing machines placed on the EPREL database by supplier since 3247 

November 2020. 3248 

Supplier No. of models Share of  models 

BSH 1819 22.6 % 

BEKO 734 9.1 % 

 

 

39 Statistical report 2022-2023(APPLiA) https://statreport2023.applia-europe.eu/  

https://statreport2023.applia-europe.eu/
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Supplier No. of models Share of  models 

Candy Hoover Group 586 7.3 % 

Whirlpool 451 5.6 % 

Miele & Cie 352 4.4 % 

AB Electrolux 324 4.0 % 

Vestel Holland 288 3.6 % 

Amica 276 3.4 % 

Gorenje 261 3.2 % 

SMEG 178 2.2 % 

Other 2774 34.5 % 

Total placed on market since November 2020 8043  

¶ Washer-dryers 3249 

On a working assumption that market share is proportional to the number of models each 3250 

supplier places on the market an analysis of the EPREL database indicates the following suppliers 3251 

comprise the top 10 servicing the EU market (Table 4-19). 3252 

Table 4-19: Share of washer-dryers placed on the EPREL database by supplier since November 3253 

2020. 3254 

Supplier No. of models Share of  models 

LG Electronics 348 20.2 % 

CANDY HOOVER GROUP 203 11.8 % 

BSH Hausgeräte 190 11.0 % 

AB Electrolux 186 10.8 % 

WHIRLPOOL  160 9.3 % 

BEKO 134 7.8 % 

GORENJE  72 4.2 % 

SAMSUNG ELECTRONICS 60 3.5 % 

HAIER IBERIA 40 2.3 % 

Vestel Holland  29 1.7 % 

Other 301 17.5 % 

Total placed on market since November 2020 1723  

 3255 
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4.3.5. Channels to market and business models 3256 

The market for household washing machines and washer-dryers is predominantly one of 3257 

product sales to an end customer, where sales are either through physical retail outlets or 3258 

online.  3259 

While generally, manufacturers sell products to wholesalers who then sell them on to retailers, 3260 

a certain proportion of the market is via direct sales from the producer to the public (this channel 3261 

could account for about 3-7 % of all sales). For these direct sales, the producers may sell their 3262 

products via their proprietary online platforms or through proprietary showrooms. 3263 

The large majority of sales are where the consumer purchases the product outright with a single 3264 

upfront payment; however, many retailers also offer a leasing model where the product is pad 3265 

for in instalments. There are also some more innovative business models offered by some 3266 

suppliers in selective markets 3267 

In recent years some alternative business models have been established, such that some 3268 

manufacturers of large household appliances offer circular business models; an example is a 3269 

ǊŜƴǘŀƭ ǎŜǊǾƛŎŜ ŦǊƻƳ .ƻǎŎƘ όά.ƭǳŜaƻǾŜƳŜƴǘέ ŀǾŀƛƭŀōƭŜ ƛƴ ǘƘŜ bŜǘƘŜǊƭŀƴŘǎ ŀƴŘ DŜǊƳŀƴȅύ ǿƘƛŎƘ 3270 

includes repair and replacement (as part of the service) as well as the choice of wholly new or 3271 

(cheaper) refurbished products for a monthly rental fee40. Clients can also opt to buy the product 3272 

they have rented after a period or to have a refurbished model.  3273 

Another business model is one where the washing machine or washer dryer is provided by the 3274 

supplier for no upfront cost but is then charged on a per use basis (i.e. via a charge levied per 3275 

wash cycle used). This service relies on the appliance being connected through a specific 3276 

platform and is most commonly used for collective residences with shared laundry facilities e.g. 3277 

for large multi-family residences, student halls of residence, hostels, retirement homes, etc.). an 3278 

example of this is the WeWash41 service offered by a subsidiary of Bosch Siemens Hausgerate.  3279 

A rarer business model is a partnership with social enterprises wherein the free-standing 3280 

appliances are rented for a fixed number of years (e.g. 10 years) at favourable rates to a targeted 3281 

low-income group. 3282 

While such business models are interesting, they currently account for a very small proportion 3283 

of the market as a whole, which is still dominated by upfront purchase and/or leasing. 3284 

[NOTE FOR STAKEHOLDERS: stakeholders are still invited to supply further information on this 3285 

topic including sales through traditional retail channels versus online and emergent circular 3286 

business models.] 3287 

 

 

40 https://www.bluemovement.com/ 

41 https://we-wash.com/en/  

https://www.bluemovement.com/
https://we-wash.com/en/
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4.3.6. Distribution channels (retail and wholesale) 3288 

As has previously been reported to be the case, the dominant distribution channels for retail 3289 

sales of household washing machines and household washer dryers are traditional in store sales 3290 

or online sales. Stakeholders have reported that traditional retail channels account for about 3291 

2/3rds of washing machine sales (as opposed to about 1/3rd for online sales channels). For 3292 

washer-dryers the sales split is believed to be closer to 50 % traditional, 50 % online ς perhaps 3293 

because the purchaser base is more likely to be skewed towards younger, smaller households 3294 

who are more likely to procure goods online. 3295 

Among the traditional retail channels there are: specialised electrical goods retailers, general 3296 

department store retailers having a white goods section, large retailers such as hypermarkets 3297 

with a white goods section and specialised home fitted furniture suppliers who provide fitted 3298 

kitchens, utility room fittings and the associated white goods. The fitted unit suppliers are almost 3299 

exclusively providing built-in or built under units, while there is a mixture of freestanding and 3300 

built-in/under units supplied via the other channels. The proportion of built-in/under versus 3301 

freestanding unit sales varies considerably by EU national market but the former are thought to 3302 

predominate for the EU market as a whole. 3303 

4.3.7. Role of installation services 3304 

In most cases the customer purchases the appliance and arranges for it to be installed; however, 3305 

it is also common for customers to install washing machines and washer dryers themselves, in 3306 

accordance with the installation instructions provided by the supplier. Stakeholders report that 3307 

when installation is provided by the retailer (or supplier) this is usually charged for and typically 3308 

costs in the range of 60-75 Euros. Occasionally installation can be offered for free as part of an 3309 

offer.  3310 

The installation service is provided by any of: retailer affiliated installers (who may be employed 3311 

directly by the retailer or be affiliated to them to provide the service) ς this can be the case for 3312 

large or small retailers; or the manufacturers directly for cases where the product is purchased 3313 

directly from the manufacturer. Again, manufacturers may employ their own installation staff 3314 

or have an affiliated network of installers, or both (often depending on the market). 3315 

4.3.8. Role of repair and maintenance (service models) 3316 

Repair services are commonly organised through the supplier (i.e. manufacturer) or the retailer, 3317 

but may also be provided by small independents service providers of even through so called 3318 

Repair café networks. If a repair is required within the warranty period it will be the supplier 3319 

that provides it, free of charge unless some evident abuse of the product is the cause that 3320 

invalidates the warranty. Beyond the warranty period a repair could be provided by any of the 3321 

above mentioned entities. Some users also opt to repair products themselves. It should be noted 3322 

that after sales service is a core business for many suppliers and may be delivered through their 3323 

own directly employed staff or through networks of affiliated repairers.  3324 



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

labelling for the product group ñhousehold washing machines and household washer-dryersò 

100 
 

4.3.9. SMEs 3325 

The picture with regard to the extent of SME involvement in the production, distribution, retail, 3326 

repair and end of life treatment of household washing machines and washer dryers across the 3327 

EU is not fully clear. While manufacture is essentially organised by larger integrated 3328 

manufacturers the exact extent of vertical integration is uncertain. Stakeholders have indicated 3329 

that vertical integration might be approximately 40-50 % of the value of the typical product, with 3330 

the remainder being supplied by other companies of which perhaps 50-70 % are SMEs. Thus, 3331 

SMEs are thought to account for a significant proportion of the final factory gate value of 3332 

household washing machines and washer dryers.  3333 

SMEs are also involved in the retail, repair, refurbishment and recycling of these appliances; 3334 

however, there is no data available on what share of these services are supplied by SMEs. 3335 

Wholesale and distribution is mostly via larger entities or is managed in house. For the retail 3336 

sector there is still thought to be a proportion of traditional small retailers, especially in the fitted 3337 

kitchen market. In the case of repair services, much of this is offered through the after sales 3338 

services of the main product brands and hence is organised by the brands directly, but the 3339 

business models used may vary such that brands fully own their repair services or that they use 3340 

a network of affiliated repairers who may own their own business and hence be classified as 3341 

SMEs. It is a similar situation for repair services organised by retailers. There is also still a 3342 

segment of the repair market that is provided by fully independent repairers that operate 3343 

without affiliation to a given brand or brands. 3344 

[NOTE FOR STAKEHOLDERS: Stakeholders are still invited to provide information on this topic.] 3345 

4.3.10. Employment 3346 

The EIA (2023) report estimates that the number of employees working in the manufacture of 3347 

household washing machines and washer-dryers in the EU is as follows (Table 4-20): 3348 

Table 4-20: Estimated number of jobs attributable to the manufacture of household washing 3349 

machines and washer-dryers in the EU27 from ECODESIGN IMPACT ACCOUNTING. 3350 

 1990 2010 2020 2030 

Jobs Industry (1000s) 29 52 57 50 

Source: EIA (2023). 3351 

For the wholesale sector the numbers are (Table 4-21): 3352 
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Table 4-21: Estimated of number jobs attributable to the wholesale of household washing 3353 

machines and washer-dryers in the EU27 from ECODESIGN IMPACT ACCOUNTING. 3354 

 1990 2010 2020 2030 

Jobs Wholesale (1000s) 0 1 1 1 

Source: EIA (2023). 3355 

For the retail sector the numbers are (Table 4-22): 3356 

Table 4-22: Estimated of number jobs attributable to the retail of household washing 3357 

machines and washer-dryers in the EU27 from ECODESIGN IMPACT ACCOUNTING (EIA, 2023). 3358 

 1990 2010 2020 2030 

Jobs Retail (1000s) 24 42 46 41 

Source: EIA (2023). 3359 

4.3.11. Recycling 3360 

Market and logistical support of recyclability and availability of amounts of recycled materials 3361 

related to the market size. 3362 

According to APPLiA data reported in 202142 some 6.3 million tonnes of materials related to 3363 

home appliances were placed on the European market, some 3.8 million tonnes of appliances 3364 

were collected annually and 3.7 million tonnes of materials were recovered annually. Of this 3365 

total 2.5 Mt of WEEE was from large home appliances (including washing machines and washer 3366 

dryers) and 1.2 from small home appliances. APPLiA reports that the home appliance industry 3367 

contributes to circularity by providing secondary raw materials back into many manufacturing 3368 

material flows. When appliances come to the end of their life, they are discarded, collected and 3369 

treated and the materials are recovered for a second life. Materials recovered are used not only 3370 

in producing new home appliances, but also in the products of other sectors and industries. 3371 

See Section 5.5.3. for information on the WEEE Collection rates, by fraction. 3372 

 

 

42 https://www.circularappliances.eu/recycling-recoveryappliances  

https://www.circularappliances.eu/recycling-recoveryappliances
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4.4. Consumer expenditure base data and trends 3373 

4.4.1. Purchase prices 3374 

The EIA (2023) report estimates that the unit cost of new washing machines and washer-dryers 3375 

in the EU27 (including VAT and installation) were (and projects them to be) as follows (Table 3376 

4-23): 3377 

Table 4-23: Estimated average unit cost of household washing machines and washer-dryers in 3378 

the EU27 from ECODESIGN IMPACT ACCOUNTING. 3379 

UNIT 
PRICE (in 
euro 
2020, incl 
VAT & 

Installati

onl ) 

2020 2025 2030 2035 2040 2045 2050 

Washing 
machines 

622 599 570 542 516 510 510 

Washer-
dryers 

940 940 940 940 940 940 940 

Source: EIA (2023). 3380 

These costs include the purchase price and the cost of installation. VAT is also included. 3381 

4.4.2. Retailer costs 3382 

The estimated proportion of product revenues that is attributable to manufacturing, wholesale 3383 

and retail is indicated in Table 4-24, Table 4-25 and Table 4-26 below. Estimated retailer 3384 

revenues are between 98.1 % and 98.5 % of the corresponding industry revenues. The vast 3385 

majority of these revenues will be to cover operating costs with a much smaller profit margin.  3386 

4.4.3. Manufacturing costs 3387 

The EIA (2023) report estimates that industry revenue from the sale of household washing 3388 

machines and washer-dryers in the EU27 is as follows (Table 4-24): 3389 
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Table 4-24: Estimated industry revenue from the sale of household washing machines and 3390 

washer-dryers in the EU27 from ECODESIGN IMPACT ACCOUNTING (EIA, 2023). 3391 

REVENUE 
INDUSTRY 
ECO       
(m euros 
2020) 

2020 2025 2030 2035 2040 2045 2050 

Washing 
Machines 

3021 2794 2658 2529 2407 2377 2377 

Washer-
Dryers 

209 210 211 213 214 215 216 

Source: EIA (2023). 3392 

A priori, these revenues would encompass the cost to produce, market and sell the products (at 3393 

the factory gate) plus taxes, duties and profit margins. 3394 

Wholesaler revenues are estimated in the same study to be as follows (Table 4-25). 3395 

Table 4-25: Estimated wholesaler revenue from the sale of household washing machines and 3396 

washer-dryers in the EU27 from ECODESIGN IMPACT ACCOUNTING. 3397 

REVENUE 
WHOLESA
LE      (m 
euros 
2020) 

2020 2025 2030 2035 2040 2045 2050 

WM 
Washing 
Machines 

182 175 175 175 175 175 175 

WD 
Washer-
Dryers 

15 15 16 16 16 16 16 

Source: EIA (2023). 3398 

Thus, wholesale revenues are projected to be 7.5 % of industry revenue.  3399 

Wholesaler revenues are estimated in the same study to be as follows (Table 4-26). 3400 

Table 4-26: Estimated retailer revenue from the sale of household washing machines and 3401 

washer-dryers in the EU27 from ECODESIGN IMPACT ACCOUNTING. 3402 

REVENUE 
RETAIL 

(m euros 
2020) 

2020 2025 2030 2035 2040 2045 2050 

WM 
Washing 
Machines 

2965 2742 2609 2483 2362 2333 2333 

WD 
Washer-
Dryers 

206 207 208 209 210 211 212 

Source: EIA (2023). 3403 
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Thus, retailer revenues are projected to be between 98.1 and 98.5 % of industry revenue.  3404 

[NOTE FOR STAKEHOLDERS: Stakeholders are still invited to provide information on this topic.] 3405 

4.4.4. Refurbishment costs 3406 

Household washing machines and washer dryers can be refurbished by remanufacturing of the 3407 

product, such that multiple use cycles can occur. Stakeholders have indicated that the typical 3408 

Ŏƻǎǘǎ ŦƻǊ ǎǳŎƘ ǊŜŦǳǊōƛǎƘƳŜƴǘ ƛǎ ƛƴ ǘƘŜ ǊŀƴƎŜ ƻŦ ϵмлл ǘƻ ϵмрл ǇŜǊ ǇǊƻŘǳŎǘΦ 3409 

As an example of such a refurbishment service, Miele has been running a washing machine 3410 

refurbishment pilot scheme in the Netherlands which sells refurbished Miele washing 3411 

machines43. These are inspected, repaired, and cleaned, and then offered for sale with the 3412 

"refurbished" label. The machines undergo similar testing to new appliances before being sold 3413 

at a reduced price. It is reported that half of the machines selected for the refurbishment project 3414 

can be repaired and are fully functional again. In the case of washing machines that cannot be 3415 

repaired the high-quality electronics are removed and refurbished before being sold to 3416 

consumers, who then reinstall them themselves. It is reported that over 90 percent of the 3417 

electronics recovered in this way are suitable for reuse and should continue to serve for many 3418 

years to come. 3419 

4.4.5. Maintenance and repair costs 3420 

The EIA (2023) study assumes the following maintenance revenues are incurred each year for 3421 

household washing machines and washer-dryers in the EU27 (Table 4-27).  3422 

Table 4-27: Estimated maintenance revenues for household washing machines and washer-3423 

dryers in the EU27 from ECODESIGN IMPACT ACCOUNTING. 3424 

REVENUE 
MAINTEN
ANCE ECO 
(m euros 
2020) 

2020 2025 2030 2035 2040 2045 2050 

        

Washing 
Machines 

535 545 552 550 547 547 547 

Washer-
Dryers 

22 22 23 23 23 23 23 

Total 557 567 575 573 570 570 570 

Source: EIA (2023). 3425 

 

 

43 https://www.umweltdialog.de/de/WIRTSCHAFT/circular-economy/2023/Miele-gibt-Waschmaschinen-

ein-zweites-Leben.php  

https://www.umweltdialog.de/de/WIRTSCHAFT/circular-economy/2023/Miele-gibt-Waschmaschinen-ein-zweites-Leben.php
https://www.umweltdialog.de/de/WIRTSCHAFT/circular-economy/2023/Miele-gibt-Waschmaschinen-ein-zweites-Leben.php
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With regard to the distribution of repair costs the 2017 preparatory study reported that: 3426 

Regarding repairs, in September 2014, Portuguese consumer organization DECO Proteste 3427 

published a study on washing machine repair services. In the context of the study, DECO 3428 

contacted 29 different repair shops/services for a small repair of a specific washing machine. 3429 

DECO also investigated the price of replacement parts for washing machines and more 3430 

specifically for parts that could be replaced by the consumer himself. For these parts, the costs 3431 

ǾŀǊȅ ŦǊƻƳ ǳƴŘŜǊ н ϵ ǘƻ рл ϵΦ ²ƛǘƘƛƴ ǘƘŜ ǊŜǎŜŀǊŎƘ ǇǊƻƧŜŎǘ άLƴŦƭǳŜƴŎŜ ƻŦ ǘƘŜ ǎŜǊǾƛŎŜ ƭƛŦŜ ƻŦ ǇǊƻŘǳŎǘǎ 3432 

in terms of their environmental impact: Establishing an information base and developing 3433 

strategies against "obsolescence" (Prakash et al. 2016), manufacturers have been asked about 3434 

the repair costs for different components of washing machines. The range of costs for spare parts 3435 

is between around 10 Euros up to 262 Euros. However, it has to be noted that for nearly all repairs 3436 

additional costs for the personnel apply depending on the time needed for the repair which adds 3437 

another 100 to 200 Euro (see Table 4-28). 3438 

Table 4-28: Repair costs excl. VAT of washing machine components based on manufacturer. 3439 

Washing Machine 
Component 

Personnel Costs 
(Euro) 

Costs for Spare 
Parts (Euro) 

Duration of the 
Repair 

Supply / drain hose ca. 103,- ca. 60,- / 23,- ca. 30 Min. 

Suds pump (pump 
motor) 

ca. 125,- ca. 53,- ca. 45 Min. 

Pump casing ca. 125,- ca. 16,- ca. 45 Min. 

Spring ca. 103,- ca. 9,- ca. 30 Min. 

Shock absorbers ca. 146,- ca. 30,- ca. 60 Min 

Ball bearings ca. 233,- ca. 29,- ca. 120 Min 

Seals ca. 125,- ca. 20,- ca. 45 Min 

Suds container ca. 233,- ca. 40,- plus 170,- ca. 120 Min 

Radio interference 
suppression 

ca. 103,- ca. 17,- ca. 30 Min 

Pressure controller / 
sensor 

ca. 103,- ca. 33,- ca. 30 Min 

Heating element ca. 103,- ca. 33,- ca. 30 Min 

Thermostat ca. 103,- ca. 27,- ca. 30 Min 

Control electronics 
(circuit board) 

ca. 125,- ca. 158,- ca. 45 Min 

Input/output 
electronics (keys 
display) 

ca. 125,- ca. 147,- ca. 45 Min 

Tachometer generator ca. 125,- ca. 23,- ca. 45 Min 

Door lock (electronics) ca. 125,- ca. 45,- ca. 45 Min 
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Washing Machine 
Component 

Personnel Costs 
(Euro) 

Costs for Spare 
Parts (Euro) 

Duration of the 
Repair 

Door handle 
(mechanics) 

ca. 103,- ca. 47,- ca. 30 Min 

Temperature sensor ca. 103,- ca. 46,- ca. 30 Min 

Motor (carbon) ca. 125,- ca. 262,- ca. 30 Min 

Aqua Stopp System ca. 125,- ca. 11,- ca. 30 Min 

Source: Prakash et al. 2016 3440 
 3441 

[NOTE FOR STAKEHOLDERS: Stakeholders are still invited to provide information on this topic.] 3442 

4.4.5.1. Repairability 3443 

In terms of repairability, the availability of spare parts as well as access to information and a 3444 

repair friendly design are crucial.  3445 

Several requirements concerning the repair of washing appliances are set out in Right to Repair 3446 

Directive (EU) 2024/1799 (Directive (EU) 2024/1799 of the European Parliament and of the 3447 

Council of 13 June 2024 on common rules promoting the repair of goods and amending 3448 

Regulation (EU) 2017/2394 and Directives (EU) 2019/771 and (EU) 2020/1828 (Text with EEA 3449 

relevance), 2024/13.06.2024). According to Article 6, manufacturers are e.g., obliged to provide 3450 

information ŀōƻǳǘ ǘƘŜƛǊ ǊŜǇŀƛǊ ǎŜǊǾƛŎŜǎ ƛƴ Ψŀƴ Ŝŀǎƛƭȅ ŀŎŎŜǎǎƛōƭŜΣ ŎƭŜŀǊ ŀƴŘ ŎƻƳǇǊŜƘŜƴǎƛōƭŜ 3451 

ƳŀƴƴŜǊΩΦ CǳǊǘƘŜǊƳƻǊŜΣ ŀ ƴǳƳōŜǊ ƻŦ ƳŜŀǎǳǊŜǎ ŀǊŜ ƭŀƛŘ Řƻǿƴ ǘƻ ǇǊŜǾŜƴǘ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ŦǊƻƳ 3452 

hindering the repair of appliances, e.g., by charging prices that are deemed unreasonable for 3453 

spare parts or by refusing to repair appliances that have already been repaired by other repairers 3454 

or by other persons.  3455 

The availability of spare parts is regulated in Annex II of Regulation (EU) 2019/2023 (Commission 3456 

Regulation (EU) 2019/2023 of 1 October 2019 laying down ecodesign requirements for 3457 

household washing machines and household washer-dryers pursuant to Directive 2009/125/EC 3458 

of the European Parliament and of the Council, amending Commission Regulation (EC) No 3459 

1275/2008 and repealing Commission Regulation (EU) No 1015/2010 (Text with EEA relevance.), 3460 

2019). It includes a list of spare parts that need to be made available to different groups (e.g., 3461 

professional repairers and/or end-users) and for some parts also states for how long this shall 3462 

be the case44. There are also provisions on the delivery of spare parts, the accessibility of repair 3463 

 

 

44 Manufacturers, importers or authorised representatives shall make available to professional 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 and motor brushes; transmission between motor and drum; pumps; 

shock absorbers and springs; washing drum, drum spider and related ball bearings (separately or 
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information and the possibility to replace spare parts with commonly available tools and without 3464 

permanent damage to the appliance. Bracquené et al. (2021) mention the marking of every 3465 

single spare part with reference numbers as helpful for the identification of necessary parts by 3466 

experts working in a refurbishment centre (apparently this is done at least by one brand). 3467 

According to data on all household appliances collected by APPLiA from 17 members, 33,250,000 3468 

spare parts were shipped in 2024 (on average, 2,000,000 per member). This is a slight decrease 3469 

from 2018, when 36,750,000 spare parts were shipped (however, the percentage of repair 3470 

requests resulting in a repair increased from 2018 to 2023 from 91 % to 95 %). On average, 82 3471 

% of spare parts for household appliances are shipped to professional repairers, and 18 % to 3472 

consumers directly. A total of 1,500,000 spare parts for washing machines was shipped for repair 3473 

in 2023. On average, APPLiA members ship spare parts within one week. Members keep spare 3474 

parts for an average of 11 years.  3475 

The total number of types of Stock Keeping Units (SKUs) handled or stored as inventory was 3476 

reported by APPLiA members at 1,520,000 units, compared to 1,395,000 units in 2018, with each 3477 

member stocking on average 95,000 different types of units. Number of SKU handled or stored 3478 

by the 12 members has increased by 45 % compared to 2018 and almost doubled compared to 3479 

2016. Whereas the total number of SKU handled or stored has decreased by 32 % compared to 3480 

2018.  3481 

Further factors concerning repairs are the cost and duration. Prakash et al. (2020) therefore also 3482 

consider economic obsolescence. They find that repairs and spare parts are often expensive, 3483 

while the price of new machines has continued to fall in the past. Therefore, repairs are often 3484 

not economically worthwhile compared to a new purchase which leads to premature disposal 3485 

(Prakash et al., 2020). 3486 

!tt[ƛ! Řŀǘŀ ƻƴ ǊŜǇŀƛǊǎ ƻŦ мт ƳŜƳōŜǊǎ ƛƴ ǘƘŜ ŎŀǘŜƎƻǊȅ ΨƭŀǊƎŜ ŀǇǇƭƛŀƴŎŜǎΩ ǎǘŀǘŜǎ ǘƘŀǘ ǘƘŜ Ŏƻǎǘ ƻŦ 3487 

repairs is as follows: cost of spare parts (25 %), labour cost (63 %), and transport (12 %). They 3488 

state that the figures may not add to 100 % as average values are used. 3489 

Discussion 

¶ What are your experiences ς if any ς with the French Repairability Index? 

¶ In your opinion, what aspects or repair characteristics do the top 10 % products in 
the index have over other products? 

¶ What is the impact of a high repairability score on product costs? Does it lead to high 
product costs? 

 

 

bundled); heaters and heating elements, including heat pumps (separately or bundled); piping and 

related equipment including all hoses, valves, filters and aquastops (separately or bundled); printed 

circuit boards; electronic displays; pressure switches; thermostats and sensors; software and 

firmware including reset software. They shall make available to professional repairers and end-users 

at least the following spare parts: door, door hinge and seals, other seals, door locking assembly and 

plastic peripherals such as detergent dispensers, for a minimum period of 10 years after placing the 

last unit of the model on the market. 
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¶ Please comment on the spare parts as listed in Regulation 2019/202345 on 
ecodesign for household washing machines and washer-dryers in terms of:  

- Total time to carry-out a typical repair activity (hours) 
- Average cost of spare parts for repair (EUR) 

¶ In your view, is this list of spare parts as provided by the regulation adequate? What 
further components should be added and why?  

¶ In general, what is the Average rate of labour for repair (EUR/hour) 

Responses received to the discussion comments are indicated below. 3490 

With regard to the topic What are your experiences ς if any ς with the French Repairability Index? 3491 

APPLiA have written: 3492 

άThe French Repairability Index (FRI) presents several challenges:  3493 

¶ Data Reliability: Some aspects of the FRI, such as spare part availability and information 3494 

availability, require periodic checks. This introduces an element of uncertainty as the 3495 

accuracy of the information may vary over time.  3496 

¶ Price Volatility: The FRI includes prices for appliances and spare parts. However, these 3497 

prices can fluctuate significantly, making them an unreliable indicator of long-term 3498 

repairability. Moreover, price variations across different countries can complicate the 3499 

implementation of an EU-wide regulation.  3500 

¶ Lack of Standardization: The absence of a standardized approach at the EU level creates 3501 

inconsistencies. The French government has acknowledged this by developing a 3502 

guidance document that highlights areas of ambiguity within the index. Therefore, 3503 

establishing a harmonized standard is crucial.  3504 

¶ EPREL Data Upload: Concerns exist regarding the practical implications of uploading FRI-3505 

related data to the European Product Registry for Energy Labeling (EPREL) if the French 3506 

ƛƴŘŜȄ ǿŜǊŜ ǘƻ ōŜ ƛƳǇƭŜƳŜƴǘŜŘ ŀǘ ǘƘŜ 9¦ ƭŜǾŜƭΦ ώ{ŜŜ !tt[ƛ!Ωǎ ǇŀǇŜǊ ƻƴ 9¦ ǊŜǇŀƛǊŀōƛƭƛǘȅ 3507 

scoring]έ 3508 

With regard to the topics  3509 

¶ In your opinion, what aspects or repair characteristics do the top 10 % products in the 3510 

index have over other products?  3511 

¶ What is the impact of a high repairability score on product costs?  3512 

¶ Does it lead to high product costs? 3513 

APPLiA have written: 3514 

άAs any requirement it comes with additional testing, additional documentation to be provided 3515 

by manufacturers and therefore, a higher overall cost which will fall on consumers.έ 3516 

 

 

45 See Annex II (8): https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02019R2023-

20210501#anx_I  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02019R2023-20210501#anx_I
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02019R2023-20210501#anx_I
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[NOTE FOR STAKEHOLDERS:Please note submission of further comments on this topic and the 3517 

others cited in the discussion box above are welcome.]  3518 

4.4.6. Costs for consumables, e.g. electricity, heat, water, 3519 

detergents 3520 

Energy rates for private households, industry and tertiary sectors 3521 

The EIA (2023) study reports the following EU-average energy rates and estimated future trends 3522 

from various sources. Note, the residential rates include VAT of 20 % while the rates applied in 3523 

the other sectors exclude VAT and other recoverable taxes and levies (Table 4-29, Table 4-30, 3524 

Table 4-31, Table 4-32, Table 4-33 & Table 4-34). 3525 

Table 4-29: EU average electricity rates (inflation corrected, 2020 euros) used in the EIA 3526 

traditional analysis. 3527 

9ƭŜŎǘǊƛŎƛǘȅ wŀǘŜǎ м όϵκƪ²Ƙύ 2020 2025 2030 2035 2040 2045 2050 

Residential sector 0.213 0.240 0.241 0.242 0.243 0.244 0.246 

Industry sector 0.125 0.176 0.177 0.178 0.178 0.179 0.180 

Tertiary/Services & Other sector 0.178 0.214 0.215 0.216 0.217 0.218 0.219 

Source: EIA (2023). 3528 

Table 4-30: EU average electricity rates (inflation corrected, 2020 euros) used in the PRIMES 3529 

2020 Reference scenario (v6). 3530 

9ƭŜŎǘǊƛŎƛǘȅ wŀǘŜǎ н όϵκƪ²Ƙύ 2020 2025 2030 2035 2040 2045 2050 

Residential sector 0.204 0.212 0.221 0.219 0.220 0.221 0.224 

Industry sector 0.097 0.101 0.106 0.106 0.107 0.107 0.108 

Tertiary/Services & Other sector 0.188 0.195 0.203 0.202 0.201 0.201 0.204 

Source: EIA (2023). 3531 

Table 4-31: EU average electricity rates (inflation corrected, 2020 euros) used in the PRIMES 3532 

2020 Mix scenario. 3533 

9ƭŜŎǘǊƛŎƛǘȅ wŀǘŜǎ о όϵκƪ²Ƙύ 2020 2025 2030 2035 2040 2045 2050 

Residential sector 0.204 0.216 0.223 0.229 0.238 0.242 0.238 

Industry sector 0.097 0.100 0.100 0.100 0.106 0.111 0.113 

Tertiary/Services & Other sector 0.188 0.197 0.202 0.205 0.212 0.218 0.216 

Source: EIA (2023). 3534 
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Table 4-32: EU average electricity rates (inflation corrected, 2020 euros) used in the 2022 3535 

RePowerEU 3a_v2 scenario, linear. 3536 

9ƭŜŎǘǊƛŎƛǘȅ wŀǘŜǎ пŀ όϵκƪ²Ƙύ 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 

Source: EIA (2023). 3537 

Table 4-33: EU average electricity rates (inflation corrected, 2020 euros) used in 2022 3538 

RePowerEU 3a_v2 enhanced scenario. 3539 

9ƭŜŎǘǊƛŎƛǘȅ wŀǘŜǎ пō όϵκƪ²Ƙύ 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 

Source: EIA (2023). 3540 

Table 4-34: EU average electricity rates (inflation corrected, 2020 euros) used in the EIA (2023) 3541 

report. 3542 

9ƭŜŎǘǊƛŎƛǘȅ wŀǘŜǎ !ŎǘƛǾŜ όϵκƪ²Ƙύ 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 

Water and detergent costs 3543 

The EIA (2023) study reports the following EU average water rates and detergent costs and 3544 

estimated future trends (Table 4-35). 3545 

 3546 



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

labelling for the product group ñhousehold washing machines and household washer-dryersò 

111 
 

Table 4-35: EU average water rates and detergent costs (inflation corrected, 2020 euros) used 3547 

in the EIA (2023) report. 3548 

 (inflation corrected, 2020-euros) 

Non-9ƴŜǊƎȅ wŀǘŜǎ όнлнл ϵ ύ 2020 2025 2030 2035 2040 2045 2050 

ǿŀǘŜǊ ϧ ǎŜǿŀƎŜΣ ǊŜǎƛŘŜƴǘƛŀƭΣ ϵκƳо 4.37 4.23 4.45 4.67 4.91 5.16 5.42 

ŘŜǘŜǊƎŜƴǘ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜΣ ϵκŎȅŎƭŜ 0.158 0.151 0.151 0.151 0.151 0.151 0.151 

Source: EIA (2023). 3549 

The same study estimates the following annual operating costs for detergent and 3550 

water by washing machines in the EU (Table 4-36). 3551 

Table 4-36: EU total washing machine and washer-dryer annual water and detergent costs 3552 

(inflation corrected, 2020 euros) used in the EIA (2023) report. 3553 

CONSUMABLE 
RESOURCES 

        

prices incl. VAT in 2020 
euros 

unit 2020 2025 2030 2035 2040 2045 2050 

WM Household Washing Machine (water is addressed in legislation; detergent costs are added to complete the 
economics) 

²a ŘŜǘŜǊƎŜƴǘ όϵ лΦмр-
0.17/cycle) 

ōƴϵ 4.6 4.5 4.5 4.5 4.5 4.5 4.5 

²5 ŘŜǘŜǊƎŜƴǘ όϵ лΦмр-
0.17/cycle) 

ōƴϵ 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

         

WM Water stock average 
ltr./cycle 

ltr/cy
c 

36 32 30 30 30 30 30 

WM Cycles/yr per unit cyc/a 174 174 174 174 174 174 174 

WD Cycles/yr/unit, wash-
only 

cyc/a 81 81 81 81 81 81 81 

WD Cycles/yr/unit, 
wash+dry 

cyc/a 139 139 139 139 139 139 139 

WM Water stock average 
m³/a per unit 

m³/a 6 6 5 5 5 5 5 

WM Water stock total M 
m³/a 

M 
m³/a 

1051 956 912 909 904 904 904 

WM Water costs ōƴϵ 4.6 4.0 4.1 4.2 4.4 4.7 4.9 

WD Water stock average 
ltr./cycle 

ltr/cy
c 

73 51 47 46 46 46 46 

WD Water stock average 
m³/a per unit 

m³/a 16 11 10 10 10 10 10 

WD Water stock total M 
m³/a 

M 
m³/a 

110 79 73 73 74 74 74 

WD Water costs ōƴϵ 0.5 0.3 0.3 0.3 0.4 0.4 0.4 
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CONSUMABLE 
RESOURCES 

        

WM-WD water 
consumption 

M 
m³/a 

1161 1035 986 982 977 978 978 

         

WM-WD detergent & 
water costs 

ōƴϵ 10 9 9 9 10 10 10 

Source: EIA (2023). 3554 

A.I.S.E has classified detergents on the market as follows: 3555 

¶ Powder detergents, aggregating standard and concentrated powder detergents 3556 

¶ Detergent tablets, including detergents sold in tablet format for machine washing. 3557 

These could either be compressed powder or liquid form 3558 

¶ Liquid detergents, aggregating standard and concentrated liquid detergents 3559 

In addition, laundry additives include: 3560 

¶ Fabric softeners, including all products that are added to the final rinse or tumble dryer 3561 

to condition, freshen and soften fabrics, reduce static, wrinkling and drying time, and 3562 

make ironing easier 3563 

¶ Laundry aids, aggregating spot & stain removers, other laundry boosters, colour-safe 3564 

laundry bleach, curtain care, starch/ironing aids, water softeners, fabric fresheners and 3565 

home dry cleaning products. 3566 

For 2023 AISE report46 that ǘƘŜ 9ǳǊƻǇŜŀƴ ƭŀǳƴŘǊȅ ŎŀǊŜ ƳŀǊƪŜǘ ǿŀǎ ǾŀƭǳŜŘ ŀǘ ϵмтΦм ōƛƭƭƛƻƴ broken 3567 

down as follows: 3568 

¶ Liquid detergents ϵрΦс ōƴ 3569 

¶ Powder detergents ϵнΦо ōƴ 3570 

¶ Detergent unit doses ϵнΦт ōƴ 3571 

¶ Fabric conditioners ϵоΦм ōƴ 3572 

¶ Laundry aids/other ϵоΦп ōƴ 3573 

¶ Total ϵ17.1 bn 3574 

Thus, laundry detergents accounted for ϵ10Φс ōƴ ŀƴŘ ƻǘƘŜǊ ŀŘŘƛǘƛǾŜǎ ϵсΦр ōƴΦ It should be noted 3575 

that this covers all European markets and not just the EU27. 3576 

4.4.7. End-of-life costs 3577 

Under the WEEE the costs of collection, treatment, recovery and environmentally sound disposal 3578 

of WEEE from private households is the producers responsibility. Such treatment requires the 3579 

 

 

46 https://aise.eu/app/uploads/A.I.S.E.-in-Facts-and-Figures-2024-min.pdf  

https://aise.eu/app/uploads/A.I.S.E.-in-Facts-and-Figures-2024-min.pdf
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products to be collected and recycled via so called Producer Responsibility Organisations in line 3580 

with EU standards.  3581 

The cost of recycling via the Producer Responsibility Organisations, operated under the auspices 3582 

of the WEEE, are understood to vary significantly by Member State and jurisdiction. This is due 3583 

to variation in locally specified requirements that can add costs above the minimum necessary 3584 

to recycle a product. In some cases it is also affected by local subsidies that may lower costs. 3585 

Stakeholders report that ǘƘŜ Ŏƻǎǘǎ ǾŀǊȅ ōŜǘǿŜŜƴ ϵм ŀƴŘ ϵм3 per product (household washing 3586 

machine or washer dryer) recycled under the scheme according to the jurisdiction. In some cases 3587 

these costs are visibly displayed and charged during the retail of the product via a hypothecated 3588 

fee, and hence are fully cost neutral to the suppliers (but are born by the procurers). In other 3589 

cases it is not permitted to visibly charge such a fee and the producer needs to amortise the cost 3590 

within the price of new products they offer for sale.  3591 

4.4.8. Other economic parameters 3592 

The Methodology for the Ecodesign of Energy related Products (Kemna, 2011) suggests to use 3593 

EU average values for all preparatory studies, partly adjusted with an overall escalation rate (e.g. 3594 

for energy prices) which results in the monetary outcomes of all studies being comparable. The 3595 

EU-27 average data provided in this study are the following for electricity, gas, water, interest, 3596 

inflation and discount rates (Table 4-37). 3597 

Table 4-37: EU-27 average data. 3598 

Parameter Value 

Interest rate 7.7 % 

Inflation rate 2.1 % 

Discount rate (EU default) 4.0 % 

VAT 20.0 % 

However, for the purposes of this study these are updated as follows:  3599 

¶ For future inflation forecasting, an inflation value of 2 % will be applied as this is in line 3600 

with the medium-term target inflation rate set by the European Central Bank. 3601 

¶ A 3 % discount rate is the latest recommendation by the European Commission. 3602 

¶ As the discount rate is the interest rate minus inflation, a 5 % interest rate will be used. 3603 

4.5. Acquisition costs 3604 

The EIA (2023) report estimates that the cost of acquisition of washing machines and washer-3605 

dryers in the EU27 (including VAT and installation) were (and projects them to be) as follows 3606 

(Table 4-38): 3607 
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Table 4-38: Estimated acquisition cost of household washing machines and washer-dryers in 3608 

the EU27 from ECODESIGN IMPACT ACCOUNTING. 3609 

ECO Acquisition (in bn euros 2020, incl VAT & 
installaion) 

202
0 

202
5 

203
0 

203
5 

204
0 

204
5 

205
0 

Washing machines 7.4 6.9 6.5 6.2 5.9 5.8 5.8 

Washer-dryers 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

Total 7.9 7.4 7.0 6.7 6.4 6.4 6.4 

Source: EIA (2023). 3610 

4.6. Recommendations 3611 

The MEErP Task 2.5 concerns the development of recommendations. Specifically in an iterative 3612 

process, the market data collected in Task 2 will be used to refine the scope (Task 1) and build a 3613 

basis for developing Base Cases in Task 5 depending on the market relevance of subcategories 3614 

and to model the impacts to EU totals in Tasks 5-7. 3615 

With regard to costs the 2017 preparatory study provided the following overview (Table 4-39): 3616 

Table 4-39: Summary of information on life cycle costs for washing machines and washer-3617 

dryers reported in the 2017 preparatory study. 3618 

 Average costs  

Cost category Washing machines Washer-dryers 

Consumer purchase prices of the 
ƳŀŎƘƛƴŜ όϵκǇǊƻŘǳŎǘύ 

220 - 380 EUR (but they can often 
cost also about 1000 EUR) 

400 - 630 EUR (but they can often 
cost also about 1000 EUR) 

Factory prices (production costs) 
όϵκǇǊƻŘǳŎǘύ 

Not available Not available 

Consumer purchase price for 
ŘŜǘŜǊƎŜƴǘǎ όϵκƪƎΣ ǇƭŜŀǎŜ ǎǇŜŎƛŦȅ 
type of detergent) 

About 0,50 EUR per cycle 

Lƴǎǘŀƭƭŀǘƛƻƴ Ŏƻǎǘǎ όϵκǇǊƻŘǳŎǘύ From 0 EUR to about 50 EUR 

Type, average number of 
maintenance actions and related 
costs (e.g. deep cleaning) along 
ǘƘŜ ǇǊƻŘǳŎǘ ƭƛŦŜ ǘƛƳŜ όϵκǇǊƻŘǳŎǘ ς 
please specify the considered 
lifetime) 

From 0 EUR to about 2 times per lifetime at a cost of 150 Euro/a time 

Type, average number of repairs 
and related costs along the 
ǇǊƻŘǳŎǘ ƭƛŦŜ ǘƛƳŜ όϵκǇǊƻŘǳŎǘ ς 
please specify the considered 
lifetime) 

!ōƻǳǘ н ǘƛƳŜǎ ǇŜǊ ƭƛŦŜǘƛƳŜ ŀǘ ŀ Ŏƻǎǘ ƻŦ ϵмрл Euro/time. 
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 Average costs  

5ƛǎǇƻǎŀƭ ŎƻǎǘǎόϵκǇǊƻŘǳŎǘύ 

It is assumed that under WEEE, the 
financing costs of collection, 
treatment, recovery and 
environmentally sound disposal of 
WEEE from private householders is 
ǇǊƻŘǳŎŜǊΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅΦ 
Normally, this cost is passed over 
to the consumer in the final 
purchase price.   

In accordance with WEEE directive provisions, producers fulfill their 
responsibility for financing the costs of collection, treatment, recovery and 
environmentally sound disposal of domestic WEEE deposited at collection 
facilities. To some extent these costs are passed over to consumers in the 
final purchase price. 

WEEE financing is part of selling price with relevant differences across EU. 
In UK fee is not visible; in Italy fee is visible to trade partners but not 
consumers; in France fee is visible also to final consumers. 

Costs vary from country to country; logistic costs are main source 
variability. 

Manufacturers leverage economies scale ensure collection treatment 
optimized. 

Note: 1. It assumed VAT included 
           2. It assumed all given reference2015 

In remarking on these values and comparing them to current costs it should be noted that ϵм ƛƴ 3619 

нлмт ƛǎ ǿƻǊǘƘ ϵмΦнтф ƛƴ нлнрΣ ǘƘǳǎΣ ŀƭƭ ƻǘƘŜǊ ǘƘƛƴƎǎ ōŜƛƴƎ Ŝǉǳŀƭ ǘƘŜǎŜ ǾŀƭǳŜǎ ǿƻǳƭŘ ƴŜŜŘ ǘƻ ōŜ 3620 

ƳǳƭǘƛǇƭƛŜŘ ōȅ мΦнтф ǘƻ ǊƛƴƎ ǘƘŜƳ ƛƴǘƻ ǘƻŘŀȅΩǎ ǇǊƛŎŜǎΦ Similarly, the EIA values reported in several 3621 

tables within this chapter are in 2020 Euros and would need to be multiplied by 1.228 to bring 3622 

them into 2025 values. They also included installation costs. Noting this, it can be said based on 3623 

stakeholder comments that the price of products seems to have risen above general inflation 3624 

(and is likely to be between the EIA estimates and those reported in 2017 after taking account 3625 

of inflation) although this can be partly explained by the average product having a larger rated 3626 

capacity and more advanced features (e.g. more advanced electronics) compared with 2017. On 3627 

the other hand the cost of detergents is likely to be less than reported here and more in line 3628 

with the EIA estimates όƛΦŜΦ ϵлΦм5 per cycle (2020 Euros) = ϵлΦ18 per cycle in 2025). Noting this, 3629 

the EIA detergent estimates only concern detergents and hence are underestimates of the costs 3630 

of all laundry additives as they do not include additives such as fabric softeners, stain removers, 3631 

etc. Other information from A.I.S.E. implies these are about 61 % of the detergent costs on 3632 

average. 3633 

With regard to electricity and water costs it is noted that the Ecodesign Impact Accounting 3634 

report for 2024 is using the same electricity rate forecasts as shown in Table 4-34 so it is 3635 

recommended that these be used in the Task 4+ analysed. 3636 
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5. a99Ǌt ¢ŀǎƪ о ς ¦ǎŜǊǎ 3637 

Please note ς some parts of this section are still not finalised, where some sections remain to 3638 

be added, some to be completed subject to the provision of additional information. Topics 3639 

where stakeholders are invited to supply information are indicated in text in square brackets 3640 

([NOTE FOR STAKEHOLDERS: ΧϐύΣ and highlighted in yellow for easy visualisation . Stakeholders 3641 

are welcome to comment on the other text (especially on values presented therein) and to 3642 

provide additional input they believe would be germane to this section. 3643 

Task 3 of the MEErP deals with: 3644 

¶ Task 3.1 and Task 3.2 of the MEErP deal with system aspects of the use phase of ErP with 3645 

direct or indirect energy consumption effect. In addition, the consumption of water and 3646 

detergents as well as the occurrence of microplastics in the wastewater stream from 3647 

washing machines play a role in this type of appliance. 3648 

¶ ¢ŀǎƪ оΦо 9ƴŘπƻŦπ[ƛŦŜ ōŜƘŀǾƛƻǳǊΤ 3649 

¶ Task 3.4 Local infrastructure; 3650 

¶ Task 3.5 Recommendations on refined scope, barriers, and opportunities. 3651 

MEErP Task 3 focuses its analysis on the question if and why there are significant differences 3652 

ōŜǘǿŜŜƴ ŀƴ άƛŘŜŀƭέ ŎƻƴǎǳƳǇǘƛƻƴ όŀǎ ŀƭǊŜŀŘȅ ǎǘŀǘŜŘ ƛƴ ǎƻƳŜ ƻŦ ǘƘŜ ǘŜŎƘƴƛŎŀƭ Řŀǘŀ ǎƘŜŜǘǎύ ŀƴŘ 3653 

the consumption in practice during the use phase: 3654 

¶ Utilisation: Compared to the rated capacity, the machines may not be fully utilised which 3655 

leads to higher consumption per kg of laundry (even if this effect can be partly mitigated 3656 

by modern measurement and control technology); 3657 

¶ Use of other than standard (respectively eco-) programmes: The consumption data is 3658 

thought to generally reflect the consumption of the most frequently used programme 3659 

for washing machines and washer-dryers. In the past review, a new type of programme 3660 

(combined 40-60° laundry) has been introduced and the current review study shall 3661 

analyse its application by consumers. However, the machines are also used in a variety 3662 

of other programmes; 3663 

¶ Incorrect operation: suboptimal user behaviour (e.g. incorrect dosing of detergent and 3664 

washing aids) can lead to increased consumption. 3665 

¶ In addition, systemic influences (interaction of washing and drying appliances) may be 3666 

neglected so that the residual moisture of the laundry from the washing process is not 3667 

optimal for the subsequent drying process, depending on the type of laundry, leading to 3668 

increased energy consumption. 3669 

¶ Washing machines or washer dryers can be used during peak power periods with 3670 

relatively adverse effects on the ability of networks to meet demand with low carbon 3671 

power sources and supply energy cheaply; thus the provision and use of demand 3672 

response capabilities is relevant to mitigate this. Whereas this aspect is of more 3673 
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importance for professional appliances, the uptake of smart appliances / grid flexibility 3674 

by consumers will also be analysed.  3675 

In addition to consumer behaviour related to the consumption of energy, water and detergents, 3676 

the current review in the context of the ESPR will especially focus on behavioural aspects related 3677 

to maintenance, repair, end-of-life behaviour, as well as purchase decisions related to more 3678 

durable, reparable or refurbished products. Also, some manufacturers of large household 3679 

appliances meanwhile offer circular business models; an example is a rental service from Bosch 3680 

όά.ƭǳŜaƻǾŜƳŜƴǘέ ŀǾŀƛƭŀōƭŜ ƛƴ ǘƘŜ bŜǘƘŜǊƭŀƴŘǎ ŀƴŘ DŜǊƳŀƴȅύ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ ǊŜǇŀƛǊ ŀƴŘ 3681 

replacement as well as the choice of refurbished products for a monthly rental fee. 3682 

To facilitate the potential modelling of impacts on the repair sector in the IA support study, Task 3683 

3 will also seek for information regarding the average number of hours per year to maintain 3684 

ŀƴŘκƻǊ ǊŜǇŀƛǊ ǘƘŜ ŀǇǇƭƛŀƴŎŜǎΦ CƛƴŀƭƭȅΣ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ǿƛƭƭ ŀƴŀƭȅǎŜ ŎǳǎǘƻƳŜǊǎΩ ƛƴŦƻǊƳŀǘƛƻƴ ƴŜŜŘǎΣ 3685 

in view of the information to be provided by the digital product passport. 3686 

Under MEErP Task 3, information will be collected through the survey, interviews, literature 3687 

review in combination with stakeholder consultation (call for data and information at the initial 3688 

ǎǘŀƪŜƘƻƭŘŜǊ ƳŜŜǘƛƴƎΣ ǘŀǊƎŜǘŜŘ ǎǘŀƪŜƘƻƭŘŜǊ ƛƴǘŜǊǾƛŜǿǎ ǿƛǘƘ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƛƴŘǳǎǘǊȅ 3689 

associations, repair providers, etc.). 3690 

5.1. Objectives of MEErP Task 3 3691 

The objective of MEErP Task 3 is the identification, retrieval, and analysis of data on user (= 3692 

consumers) behaviour and associated environmental impacts during the use phase of household 3693 

washing machines and washer-dryers in scope. Relevant user parameters are an important input 3694 

for the assessment of the environmental impact of a product during its use and end-of-life 3695 

phase. 3696 

In the 2017 preparatory study, the environmental impacts of the energy and water (and 3697 

detergents) consumption in the use phase were in focus for both household washing machines 3698 

and washer-dryers, and it can be assumed that these parameters are still of importance, 3699 

ƘƻǿŜǾŜǊΣ ǿƛǘƘ ŘŜŎǊŜŀǎƛƴƎ ƻǾŜǊŀƭƭ ƛƳǇǊƻǾŜƳŜƴǘ ǇƻǘŜƴǘƛŀƭ ŘǳŜ ǘƻ ǘƘŜ ƭƻƎƛŎǎ ƻŦ ǘƘŜ {ƛƴƴŜǊΩǎ ŎƛǊŎƭŜ 3700 

principle.  3701 

User behaviour can be influenced by product design and information. Design options to facilitate 3702 

environmentally friendly user behaviour have been included in the former review studies of 3703 

2017 and in this Task, it shall be explored if and how these options are applied in daily life by 3704 

consumers. Examples are: 3705 

¶ The optimal matching of programmes to loads (especially as a function of the type of 3706 

textiles, the purpose of the wash cycle (normal cleaning, cleaning of highly stained 3707 

fabrics, sanitation etc.) and consumer choices and understanding of the implications of 3708 

these choices and the information that informs them. Proper loading of the device and 3709 

the performance of the cycle when underloading occurs. Design options of the previous 3710 

studies related to this issue are, for example, (weight) sensors adapting the consumption 3711 

to the actual load capacity and / or soiling; introduction of the Eco 40-60 programme to 3712 
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allow consumers to wash textile items labelled for these temperature profiles in a 3713 

combined instead of separate wash cycles.  3714 

¶ Drying cycle impacts on the ease of drying, energy used in drying, abrasion of clothing, 3715 

risks of mould formation and release of micro-plastics. A related design option would be 3716 

the increase of the maximum spin speed from 1400 to 1600 rpm.  3717 

¶ Matching of detergent types to loads and cycle function. A related design option is the 3718 

automatic dosage function.  3719 

How the above choices may affect the release of microplastics and detergents into the waste 3720 

stream and the wear and tear on fabrics. 3721 

5.2. Typical capacity and use intensity of washing 3722 

machines and washer-dryers 3723 

5.2.1. Capacity 3724 

The average capacity of products sold on the EU market is addressed in Section 4.3.3.1. 3725 

5.2.2. Use intensity 3726 

Use intensity considers the frequency of use and the loading of the appliances. Data is reported 3727 

by product type in the following order: 3728 

¶ Newer information pertaining to the period since the previous (2017) Ecodesign review 3729 

study 3730 

¶ Older information reported in the 2017 Ecodesign review study. 3731 

This is to enable trends and gaps to be identified. 3732 

[NOTE FOR STAKEHOLDERS: the focus in this report has been to compile the most current 3733 

information i.e. that which is more recent than was presented in the previous 2017 preparatory 3734 

study (Boyano Larriba et al., 2017). Accordingly stakeholders are invited to supply any relevant 3735 

references that fall between 2017 and 2023. For earlier information that reported in the 2017 3736 

preparatory study is considered to be the reference.] 3737 
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5.2.2.1. Household washing machines 3738 

Frequency of use - newer information 3739 

APPLiA-A.I.S.E. 2024 consumer survey 3740 

APPLiA conducted, jointly with A.I.S.E., a consumer survey to investigate consumer usage and 3741 

understanding of household washing machines and dishwashers. In response to the question: 3742 

How is the laundry done? the following results were reported (Figure 5-1):  3743 

 3744 

Figure 5-1: How is the laundry done?  3745 

Source : APPLiA - A.I.S.E. consumer survey (2024). 3746 

In response to the question: Please estimate for us how many machine washes you do on 3747 

average in a two-week period? the following results were reported (Figure 5-2):  3748 
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 3749 

Figure 5-2: How many machine washes do you do in a two week period? 3750 

Source: APPLiA - A.I.S.E. consumer survey (2024). 3751 

Note, the average usage frequency of 6.3 washes per fortnight corresponds to a weekly use of 3752 

3.15 wash cycles i.e. 164 cycles per year. 3753 

Which? (UK) surveys in 2024 3754 

In July 2024, the UK consumer association, Which?, asked their panel of members how often 3755 

they use the washing machine with the results, for those who use a washing machine, as 3756 

reported in Table 5-1.  3757 

Table 5-1: 'How many loads do you wash in your washing machine per week?  3758 

Frequency of use Percentage of all responses No. of responses 

Less than 1 load per week 5 % Ҩ тмр  

1 11 % ҧ мпнл  

2 25 % ҧ оплп  

3 23 % ҧ олнр  

4 15 % ҧ мфрр  

5 9 % ҧ мнлу  

6 5 % Ҩ слф  

7 3 % Ҩ прп  

8 1 % Ҩ мфф  

9 1 % Ҩ ту  

10 or more loads per week 2 % Ҩ нпс  

5ƻƴϥǘ ƪƴƻǿκ /ŀƴΩǘ ǊŜƳŜƳōŜǊ 1 % Ҩ ммп  

Total 100 % 13427 

Source:  Which? members survey (July 2024). 3759 
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Applying some assumptions to the frequency of use at the end points (by the study team) gives 3760 

an average of 3.26 times per week which is equivalent to 169 times per year. The most common 3761 

capacity of the machines was 8kg and (a study team) post processing of the data reported on 3762 

the capacity indicated an average of about 8.3kg (again with assumptions made regarding the 3763 

capacity at the end points). 3764 

Lƴ ƛƴǘŜǊǇǊŜǘƛƴƎ ǘƘŜǎŜ ǊŜǎǳƭǘǎ ƛǘ ǎƘƻǳƭŘ ōŜ ǳƴŘŜǊǎǘƻƻŘ ǘƘŀǘ ǘƘŜ ŘŜƳƻƎǊŀǇƘƛŎǎ ƻŦ ²ƘƛŎƘΩǎ 3765 

ƳŜƳōŜǊΩǎ ǇŀƴŜƭ ŘƻŜǎ ƴƻǘ ƳŀǘŎƘ ǘƘŀǘ ƻŦ ǘƘŜ ƎŜƴŜǊŀƭ ǇƻǇǳƭŀǘƛƻƴΣ ŜΦƎΦ ŀǎ ǘƘŜȅ ǘŜƴŘ ǘƻ ŎƻƳǇǊƛǎŜ ŀ 3766 

higher proportion of older people than the population as a whole. 3767 

CB (NL) surveys in 2024 3768 

In April 2024, the Netherlands consumer association, CB, asked their panel of members how 3769 

often they use the washing machine with the results, for those who use a washing machine, as 3770 

reported in Table 5-2.  3771 

Table 5-2: 'How often is the washing machine being used (on average)?  3772 

Frequency of use Percentage of all responses No. of responses 

Several times per day 2 % 63 

Once per day 5 % 149 

6 times per week 6 % 174 

5 times per week 11 % 315 

4 times per week 15 % 410 

3 times per week 21 % 589 

2 times per week 23 % 630 

Once per week 11 % 291 

Less than one time per week 5 % 128 

Don't know 0 % 2 

Total 100 % 2751 

Source: CB members survey (2024). 3773 

Applying some assumptions to the frequency of use at the end points (by the study team) gives 3774 

an average of 2.9 times per week which is equivalent to 150 times per year. 3775 

Note, the same caveats about the representativity of the CB members panel sample compared 3776 

to the wider population apply as were noted for the Which members panel.  3777 
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Frequency of use - older information 3778 

Please see the information presented in the previous preparatory study from 2017 (Boyano 3779 

Larriba et al., 2017). 3780 

In summary a University of Bonn survey across Europe in 2015 found that the average annual 3781 

usage was 229 cycles per year. It also found an important correlation between the average 3782 

number of wash cycles and the number of people in a household as shown in the following 3783 

Figure 5-3. 3784 

 3785 

Figure 5-3: Average number of wash cycles per week as a function of household size. 3786 

Source : Alborzi et al. (2017a) 3787 

Thus, from this data a four-person household uses its washing machine 2.8 times as frequently 3788 

as a single household does.  3789 

Frequency of use - summary 3790 

The frequency of use data reported above can be summarised as: 3791 

¶ EIA = 174 cycles year 3792 

¶ APPLiA-A.I.S.E. survey = 164 cycles year 3793 

¶ Which? July 2024 survey = 169 cycles year 3794 

¶ Which? December 2024 survey = 175 cycles year 3795 

¶ CB (2024) survey = 150 cycles year 3796 

¶ Uni of Bonn 2015 survey = 229 cycles year. 3797 

However, greater weight should likely be given to the APPLiA connected appliance data reported 3798 

in Section 5.3.1.1 and this implies an annual average usage of 183 cycles per year. This should 3799 

be given a greater weight because it is reporting actual measured usage data from a very large 3800 
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sample that is on a much greater scale than the other sources. On the other hand there are 3801 

reasons to think even this may be an underestimate because:  3802 

a) it is thought to include some washing machines that were only connected for part of the year 3803 

(and hence to be under reporting their annual usage),  3804 

b) it is thought likely that connected appliances tend to be owned more by a younger population 3805 

compared to the EU average and as younger households tend to be smaller than the EU average 3806 

they are likely to require less frequent washing than larger households would.  3807 

Note, this latter point also applies to the consumer association data that us thought to be 3808 

skewed towards older than average households that are also thought likely to be smaller than 3809 

EU average households. So in conclusion, its seems probable that 183 cycles per year is the 3810 

lowest reasonable estimate of washing machine usage and the actual EU average may be 3811 

somewhat higher and perhaps aligned to the former University of Bonn finding of 229 cycles per 3812 

year.  3813 

Loading - newer information 3814 

APPLiA-A.I.S.E. 2024 consumer survey 3815 

APPLiA conducted, jointly with A.I.S.E., a consumer survey to investigate consumer usage and 3816 

understanding of household washing machines and dishwashers. In response to the question: 3817 

On average, for normal laundry washes, for what percentage of your washes do you consider 3818 

ǘƘŀǘ ǘƘŜ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜ ƛǎ άŦǳƭƭΩέΚ the results were as reported in the previous figure. 3819 

Hochschule Niederrhein: University of Applied Sciences Lab tests 2023 3820 

A controlled experiment of 194 samples conducted by the Hochschule Niederrhein: University 3821 

of Applied Sciences in2023 found that for a 7kg capacity machine the average loading under a 3822 

cotton 40°C wash cycle was 3.4 kg with a standard deviation of ±0.9 kg (see Figure 5-4) which is 3823 

consistent with earlier studies that reported mean values of 3.4 kg (from 2014) and 3.2 (from 3824 

2007). 3825 

 3826 

Figure 5-4: Load quantity in a 7kg machine under a 40°C cotton wash cycle (n=194). 3827 

Source: Kimmel & Pauels (2023). 3828 
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General consultation with stakeholders 3829 

Consultation with a number of informed stakeholders on this topic has relayed a view that the 3830 

typical loading is about half of the machine capacity for general purpose wash cycles (like Eco 3831 

40-60, or the cotton wash cycles) but is much closer to manufacturer recommended levels for 3832 

programmes that require smaller loads such as delicates or wool/silk (noting that the 3833 

recommended loading levels for such cycles are much less than for the general purpose wash 3834 

cycles and the frequency of use is lower too (see further below).  3835 

Loading - older information 3836 

Please see the information presented in the previous preparatory study from 2017 (Boyano 3837 

Larriba et al., 2017). 3838 

Note, the loading information reported in the above study was based on self reported loading 3839 

levels which are believed to result in overestimates of the actual loading.  3840 

Loading summary 3841 

It appears most likely that on average users load their machines slightly less than half the rated 3842 

capacity for general wash programmes and around or just under the recommended loading 3843 

levels for wash cycles with lower recommended loads. 3844 

5.2.2.2. Household washer-dryers 3845 

Frequency of use - newer information 3846 

Which? (UK) surveys in 2024 3847 

In July 2024, the UK consumer association, Which?, asked their panel of members how often 3848 

they use a washer-dryer with the results, for those who use a washer-dryer, as reported in Table 3849 

5-3 below.  3850 

Table 5-3: 'How many loads do you wash or dry in your washer-dryer per week?  3851 

Frequency of use Percentage of responses 

 Washing Drying 

Less than 1 load per week 9 % Ҩ 51 % ҧ 

1 14 %  16 %  

2 24 % ҧ 13 % Ҩ 

3 21 % ҧ 7 % Ҩ 
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Frequency of use Percentage of responses 

4 13 % ҧ 4 % Ҩ 

5 7 % ҧ 3 % Ҩ 

6 3 % ҧ 1 % Ҩ 

7 2 % ҧ 1 % Ҩ 

8 1 %  0 %  

9 0 %  0 %  

10 or more loads per week 1 % ҧ 0 % Ҩ 

Don't know/ Can't remember 3 %  5 %  

Total 1872 1872 

Source: Which? members survey (2024). 3852 

Applying some assumptions to the frequency of use at the end points gives an average of 2.86 3853 

times per week, which is equivalent to 119 times per year, in washing mode and 1.40 times per 3854 

week in drying mode, which is equivalent to 73 times per year. The most common washing 3855 

capacity of the machines was 8kg and (a study team) post processing of the data reported on 3856 

the capacity indicated an average of about 7.39 kg (again with assumptions made regarding the 3857 

capacity at the end points). The most common drying capacity of the machines was 5 kg and (a 3858 

study team) post processing of the data reported on the capacity indicated an average of about 3859 

5.8 g (again with assumptions made regarding the capacity at the end points). 3860 

Lƴ ƛƴǘŜǊǇǊŜǘƛƴƎ ǘƘŜǎŜ ǊŜǎǳƭǘǎ ƛǘ ǎƘƻǳƭŘ ōŜ ǳƴŘŜǊǎǘƻƻŘ ǘƘŀǘ ǘƘŜ ŘŜƳƻƎǊŀǇƘƛŎǎ ƻŦ ²ƘƛŎƘΩǎ 3861 

ƳŜƳōŜǊΩǎ ǇŀƴŜƭ ŘƻŜǎ ƴƻǘ ƳŀǘŎƘ ǘƘŀǘ ƻŦ ǘƘŜ ƎŜƴŜǊŀƭ ǇƻǇǳƭŀǘƛƻƴΣ ŜΦƎΦ ŀǎ ǘƘŜȅ ǘŜƴŘ ǘƻ ŎƻƳǇǊƛǎŜ ŀ 3862 

higher proportion of older people than the population as a whole. 3863 

APPLiA Connected appliance survey 3864 

The connected appliance data presented in Section 5.3.1.2 for a large number of washer-dryers 3865 

would imply that the average number of cycles per year (of all kinds) is 193. However, the same 3866 

caveats apply as for the comparable washing machine data as this number may be lower than 3867 

the EU average figure across all washer dryers due to the possibility that some appliances in the 3868 

survey were only connected for part of the year, and the likelihood that the connected 3869 

appliances are more likely to be used by younger (and hence smaller) households than the EU 3870 

stock as a whole. 3871 

Frequency of use - older information 3872 

Please see the information presented in the previous preparatory study from 2017 (Boyano 3873 

Larriba et al., 2017). 3874 
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Frequency of use - summary 3875 

Compiling the new and old frequency of use information results in the comparisons shown in 3876 

Table 5-4. 3877 

Table 5-4: Summary of frequency of use data for washer-dryers by main modes. 3878 

Cycle type APPLiA Which? 2024 Uni. of Bonn survey in 2015 

 
Cycles/year 

Share of all 
cycles 

Cycles/year 
Share of all 

cycles 
Cycles/year 

Share of all 
cycles 

Wash only 144 74.9 % 119 62 % 161 52 % 

Wash+dry 19 9.8 %   78 25 % 

Dry only 29 15.3 % 73 38 % 73 23 % 

Total 192  192  312  

From this its appears that the APPLiA and Which data sets are aligned on the total number of 3879 

cycles per year but have a different distribution among the various washer-dryer modes (noting 3880 

ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ ŀƳōƛƎǳƛǘƛŜǎ ƻŦ ŀǘǘǊƛōǳǘƛƻƴ ƛƴ ōƻǘƘ Řŀǘŀ ǎŜǘǎ ŀǎ ǘƘŜ ²ƘƛŎƘ ǎŀƳǇƭŜ ŘƛŘƴΩǘ ŀƭƭƻǿ ǳǎŜǊǎ 3881 

to answer wash & dry, while the APPLiA data set is somewhat ambiguous on what cycles should 3882 

be attributed to the drying only mode as opposed to the wash and dry mode . The University of 3883 

Bonn survey from 2015 has a much higher level of annual usage than either the APPLiA or Which 3884 

samples and a higher proportion of drying modes (though the Which cycle is not far behind). 3885 

Caveats can be made for all three data sets, notably that it is likely that the APPLiA set includes 3886 

products that were only connected for a part of the year and hence may be underreporting the 3887 

total number of cycles; also, it is likely that it skews towards the younger part of the population 3888 

whose habits may not be reflective of the whole washer-dryer owning population; on the other 3889 

hand it is measured data from a large sample rather than a survey of a smaller sample. The 3890 

Which and University of Bonn surveys rely on people accurately reporting their use and are 3891 

smaller samples.  3892 

Loading - newer information 3893 

[NOTE FOR STAKEHOLDERS: Stakeholders are still invited to provide information on this topic 3894 

that may be publicly cited.] 3895 

Loading - older information and summary 3896 

Note, the previous preparatory study from 2017 (Boyano Larriba et al., 2017) does not report 3897 

any data on loading levels for washer dryers, thus, in the absence of attaining new data on this 3898 

it will need to be assumed that the loading behaviour of washer-dryers is similar to that of 3899 

washing machines.  3900 
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5.3. Real life user behaviour 3901 

5.3.1. Selection of programmes 3902 

5.3.1.1. Household washing machines 3903 

Selection of programmes - newer information 3904 

APPLiA survey of connected appliances (APPLiA, 2024) 3905 

In support of this review study APPLiA have conducted an unprecedented survey of the 3906 

programmes selected by those who use connected appliances and have given consent for their 3907 

usage data to be reported (in an anonymised and aggregate manner) (Table 5-5, Table 5-6 & 3908 

Table 5-7). 3909 

Table 5-5: APPLiA survey of connected household washing machines ς key parameters. 3910 

Parameter Number 

Number of all programme runs 214,063,349 

Number of appliances 1,168,106 

Source - APPLiA members survey (APPLiA, 2024). 3911 

Table 5-6: APPLiA survey of connected household washing machines ς key parameters. 3912 

Parameter/programme Details 

Time span 2023/08/01 - 2024/07/31 

Placed on the market Only appliances compliant with the Regulations (EU) 
2019/2023 & (EU) 2019/2014  

Countries EU (27 countries) 

*Program information 

General remark The temperature setting will be considered only for cotton 
programmes 

Eco 40-60 As prescribed in regulation 

Cotton 20°C + 20°C As prescribed in 
regulation (any 
programme that fulfils 
the regulation whether 
called cotton 20°C or 
20°C or both if 
available) 

Ϧ ŀ ǿŀǎƘƛƴƎ ŎȅŎƭŜ ŎŀƭƭŜŘ Ψнл ϲ/ΩΣ 
which is able to clean lightly soiled 
cotton laundry, at a nominal 
temperature of 20 °C" 



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

labelling for the product group ñhousehold washing machines and household washer-dryersò 

128 
 

Parameter/programme Details 

Cotton cold  any other cold programme not prescibed by the regulation and 
that does not heat at all 

First highest usage (programmes category 
beyond energy label programmes and 
beyond cotton programmes) 

Progamme with the 
highest usage 
indicating the purpose 
of that programme 
(choose one from the 
list on the side) 

"Choose one from the list below:  

- Rinse/spin/Drain 

- Delicate/wool/silk 

- Synthetics/Easy Care 

- Mix (all fabrics > 40min, <70 min, 
coloured) 

- Quick <=40 min 

- Drum maintenance 

- {ǇŜŎƛŀƭ ŦŜŀǘǳǊŜǎ όǎǘŜŀƳΣ Χύ 

- Heavily wash (hygiene, workwear 
Χύ 

- Special item (jeans, duvet, shirts, 
underwear, baby care, outdoor, ...) 

- hǘƘŜǊǎ όΧύ 

Second highest usage (programmes category 
beyond energy label programmes and 
beyond cotton programmes) 

Progamme with the 
second highest usage 
indicating the purpose 
of that programme 
(choose one from the 
list on the side) 

Choose one from the list below:  

 

- Rinse/spin/Drain 

- Delicate/wool/silk 

- Synthetics/Easy Care 

- Mix (all fabrics > 40min, <70 min, 
coloured) 

- Quick <=40 min 

- Drum maintenance 

- {ǇŜŎƛŀƭ ŦŜŀǘǳǊŜǎ όǎǘŜŀƳΣ Χύ 

- Heavily wash (hygiene, workwear 
Χύ 

- Special item (jeans, duvet, shirts, 
underwear, baby care, outdoor, ...) 

- hǘƘŜǊǎ όΧύ 

Source - APPLiA members survey (APPLiA, 2024) 3913 

Table 5-7: APPLiA survey of connected household washing machines ς usage by programme. 3914 

Programme* Programme use share  % runs per Programme 

Eco 40-60 3.52 % 7,525,074 

Cotton 20°C + 20°C  0.16 % 343,108 

Cotton cold  0.10 % 213,963 

Cotton 30°C 4.05 % 8,665,703 

Cotton 40°C 12.03 % 25,755,948 

Cotton 50°C 0.73 % 1,554,927 

Cotton 60°C 6.95 % 14,884,821 

Cotton above 60°C 1.53 % 3,272,866 

Mix (all fabrics > 40, <70 min, 
coloured) 

10.86 % 23,242,597 
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Programme* Programme use share  % runs per Programme 

Quick <=40 min 10.19 % 21,808,440 

Sum of above 50.11 % 107,267,447 

Source - APPLiA members survey (APPLiA, 2024) 3915 

Several remarks can be made about this survey and data as follows: 3916 

¶ !tt[Lƛ!Ωǎ ǊǳƭŜs of engagement are that data from at least 5 suppliers must be included 3917 

for such data to be reported 3918 

¶ GDPR has been fully respected ς all data is anonymised and untraceable to individuals 3919 

¶ The data is drawn from across the EU  3920 

¶ The data is of a wholly unprecedented scale and quality ς previous surveys of washing 3921 

machine usage have been of (at best) a scale of tens of thousands, but also have been 3922 

dependent on users remembering and accurately reporting their usage ς to the study 3923 

ǘŜŀƳΩǎ ƪƴƻǿƭŜŘƎŜ ǘƘƛǎ ƛǎ ǘƘŜ ŦƛǊǎǘ ǘƛƳŜ ǘƘŀǘ ŀŎǘǳŀƭ ǊŜŎƻǊŘŜŘ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜ ǳǎŀƎŜ Ƙŀǎ 3924 

been reported at anything like this scale anywhere in the world. 3925 

¶ Unlike the other survey results presented here these results only apply to appliances 3926 

that were placed on the market after the current labelling and Ecodesign regulations 3927 

came into effect and thus all would have the eco 40-60 cycle.  3928 

The following aspects can be remarked: 3929 

¶ Only 3.52 % of cycles chosen are using the eco 40-60 cycle 3930 

¶ Cotton cycles account for 25.4 % of all the cycles and hence seem likely to predominate 3931 

¶ Of those listed, the Mix (all fabrics > 40, <70 min, coloured) with 10.9 % and the Quick 3932 

<=40 min with 10.2 % account for the majority of the other reported cycle usage 3933 

The following constraints can be remarked: 3934 

¶ The classification of programmes for which data is reported is such that almost 50 % of 3935 

the cycles which were selected are not disclosed in the table ς this is an important 3936 

constraint 3937 

¶ The majority of washing machines in the EU stock are not yet connected and not all 3938 

connected appliance owners have consented to their data being pooled in this manner, 3939 

so it is possible, if not likely, that there is some bias (compared to the ensemble of 3940 

washing machine users in the EU) in the responses. Having noted that possibility, it 3941 

seems probable that sampling bias is likely to be significantly less than for consumer self-3942 

reported data given the unprecedented scale of data and that is based on recorded 3943 

usage 3944 

¶ Energy or water consumption per cycle is not reported but should be possible to 3945 

estimate by analysing supplier self reported data on the consumption of their 3946 

programmes and then matching the reported programme selection to the data. In 3947 
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practice this is expected to be progressively more challenging in order of: eco 40-60 3948 

cycle, the six cotton cycles up to and including 60oC, the mix/quick/cotton > 60oC cycles. 3949 

This is because consumption under the eco 40-60 cycle is always tested and reported, 3950 

while for the other cycles: a) the reporting is based on interpretation of the test method 3951 

for those cycles, b) there is not necessarily a clear one-to-one correspondence between 3952 

the self-reported cycles and the groupings used in the APPLiA survey, so interpretation 3953 

of the mapping is necessary. 3954 

¶ A priori, it can be noted that (ideally) the apparent unprecedented quality of this data 3955 

needs to be complemented by other sources to fill the gap concerning the almost 50 % 3956 

of cycles that do not fit into this reporting framework. 3957 

In late May APPLiA provided an update of the data provided in the preceding table as shown in 3958 

Figure 5-9Table 5-8. This completes the picture so that all programme usage is now reported 3959 

and hence addresses ǘƘŜ ŦƛǊǎǘ ŎƻƴǎǘǊŀƛƴǘ ǊŜƳŀǊƪŜŘ ƻƴ ŦƻǊ ǘƘŜ ǇǊŜŎŜŘƛƴƎ ǘŀōƭŜΩǎ ŘŀǘŀΦ    3960 

Table 5-8: 2025 update of the APPLiA survey of connected household washing machines ς 3961 

usage by programme. 3962 

Programme* Programme use share  % runs per Programme 

Eco 40-60 3.58 % 7,809,222 

Cotton 20°C + 20°C 0.23 % 503,848 

Cotton cold 0.11 % 246,038 

Cotton 30°C 3.98 % 8,687,835 

Cotton 40°C 11.96 % 26,099,636 

Cotton 50°C 0.72 % 1,563,886 

Cotton 60°C 6.95 % 15,155,850 

Cotton above 60°C 1.64 % 3,578,489 

Rinse/spin/Drain 3.61 % 7,878,965 

Delicate/wool/silk 10.15 % 22,145,589 

Synthetics/Easy Care 8.18 % 17,847,053 

Mix (all fabrics > 40, <70 min, coloured) 18.34 % 40,016,443 

Quick <=40 min 20.67 % 45,102,867 

Drum maintenance 0.82 % 1,785,019 

{ǇŜŎƛŀƭ ŦŜŀǘǳǊŜǎ όǎǘŜŀƳΣ Χύ 0.81 % 1,776,858 

IŜŀǾƛƭȅ ǿŀǎƘ όƘȅƎƛŜƴŜΣ ǿƻǊƪǿŜŀǊ Χύ 0.98 % 2,141,096 

Special item (jeans, duvet, shirts, 
underwear, baby care, outdoor) 

3.45 % 7,530,501 

Total 100.00 % 218,162,049 

Source - APPLiA members survey (APPLiA, 2024) 3963 
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APPLiA-A.I.S.E 2024 consumer survey (APPLiA - A.I.S.E. consumer survey, 2024) 3964 

APPLiA conducted, jointly with A.I.S.E., a consumer survey to investigate consumer usage and 3965 

understanding of household washing machines and dishwashers. What follows below is a 3966 

summary of the results and some key messages from sections of the consumer behaviour survey 3967 

that focus on doing the laundry and the dishes. This was discussed with A.I.S.E on 20 August, 3968 

given that APPLiA have asked to use the data as input to a study on Ecodesign and energy 3969 

labelling for washing machines-washer-dryers and dishwashers as part of the revision of the 3970 

Ecodesign Regulation. 3971 

Note: all  % are averages of all participating countries. All 2020 data refers to the survey run in 3972 

February 2020. A partial rerun in June 2020 focussed on hygiene questions, and this is 3973 

highlighted where included. (APPLiA - A.I.S.E. consumer survey, 2024) 3974 

¶ 83 % of the consumers surveyed state that they take care of laundry using a laundry 3975 

machine. 13 % mention that they use a combination of washing by hand and using a 3976 

machine 3977 

¶ Liquids and gels (in a bottle) remain the main type of laundry detergent used by 75 % of 3978 

consumers. This type of detergent has seen a continuous and significant increase in 3979 

usage since 2011 (61 %) 3980 

¶ The average number of machine washes done within a fortnight has decreased to 6.3 3981 

from 6.7 in 2020. Consumer in the Nordics do the least number of washes at 5.2 washes 3982 

each fortnight, showing a decline vs. 2020 (6.1). Note: The decreased average number 3983 

of washes can be explained by the increased size of washing machines as domestic 3984 

washing machines have increased in size between 2011 and 202447 3985 

¶ hƴ ŀǾŜǊŀƎŜΣ ŎƻƴǎǳƳŜǊǎ ŎƻƴǎƛŘŜǊ ǘƘŜƛǊ ǿŀǎƘƛƴƎ ƳŀŎƘƛƴŜ ǘƻ ōŜ άŦǳƭƭέ ŦƻǊ ун % of their 3986 

washes, a stable result vs. 2020, but a decline compared to 2011 where this was still 87 3987 

%. 3988 

¶ The average washing machine temperature is stable at 43.3°. In 2024, almost a third of 3989 

the cycles is washed at 30°C or lower but the same applies for washing temperatures of 3990 

60°C or higher. 3991 

In response to the question: Please estimate what percentage of your normal wash loads you do 3992 

at these different temperatures?  The results were as reported below (Figure 5-5). 3993 

 

 

47 ¢ƘŜ !tt[ƛ! ǊŜǇƻǊǘ ǎǘŀǘŜǎ άThere are statistical data proving this and APPLiA model technical database 

shared with consultantsέΦ {ŜŜ ŀƭǎƻ ǘƘŜ Řŀǘŀ ƻƴ ŎŀǇŀŎƛǘȅ ƛƴ ǎŜŎǘƛƻƴ пΦоΦоΦм ƻŦ ǘƘƛǎ ǊŜǇƻǊǘ 
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 3994 

Figure 5-5: What percentage of your normal wash loads do you do at theses different 3995 

temperatures?  3996 

Source: APPLiA - A.I.S.E. consumer survey (2024) 3997 

In response to the question: Please indicate which combination(s) of wash program and 3998 

temperature you typically use? the results were as reported below (Figure 5-6). 3999 

 4000 

Figure 5-6: Please indicate which combination(s) of wash program and temperature you 4001 

typically use?  4002 

Source ïAPPLiA - A.I.S.E. consumer survey (2024) 4003 

As a clarification to this it was noted: 4004 




































































































































































































































































































































































































































































































































































































































