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1. Introduction

On 13 June 2024, the Ecodesign for Sustainable Products Regulation (ESPR) was published on the
Official Journal of the European Union*. The ESPR delivers on the commitments made in the
European Green Deal? and in the new Circular Economy Action Plan® to make the European Union
(EU) regulatory framework fit for a sustainable future and to ensure that products placed on the EU
market become increasingly sustainable.

The ESPR aims to reduce the environmental impacts of products across their life cycle and to
thknjq™ oc™ api”ofj idib jaoc™ @Pin dio ni\g h\nf o) Do Jpdy_s on the successful approach pioneered
under the Ecodesign Directive®, which applies to energy-related products only, extending its scope to
cover a very broad range of physical products, in addition to strengthening its provisions to cover
also circularity aspects. Under the ESPR the Commission can set, via delegated acts, a range of far-
reaching ecodesign requirements for a particular product or groups of similar products, to improve
product circularity, energy performance and other environmental sustainability aspects.

Ecodesign requirements can be related to the performance of the product or to the information that
must accompany the product. The ESPR includes the possibility to set out, in Art. 5(7), horizontal
ecodesign requirements, i.e., common information requirements and/or performance requirements
applicable to two or more product groups displaying similarities. In doing so, the ESPR hints at the
benefits of effectiveness and policy-making efficiency that can be achieved when regulating
products at a horizontal level, in addition to potential cumulative effects for environmental and
economic savings.

Given the wide products scope of the ESPR, delegated acts will be developed on the basis of the
ESPR and Energy Labelling Working Plan 2025--+_+' rci*c n~on oc™ >jhhidnndj i‘n kndjmiod n of
“ic\i™ knj_p”ont npno\di\Jdgot \i_ ~Aimpg\miot) Oc™ Rjnfdib Kg\i ¢_"iodai"n \ °Cjmduj io\g h ™ \npn®
on product repairability including a repairabigot n*jndib ntno™h» as one of the priorities of the ESPR
to be delivered in the first half of 2027.

Repair is defined, in Art. 2(20) of the ESPR, as one or more actions carried out to return a defective
product or waste to a condition where it fulfils its intended purpose. In addition, repairability is one
of the product aspects listed in Art. 5(1) that should be improved by ESPR delegated acts.

Repair is gaining prominence in EU policy debates and regulatory initiatives as a strategy for
product lifetime extension, with the view to achieve the Union objective of transitioning to a more
circular economy and decrease dependencies from outside the EU. Dhknjqiib knj_p”oni n™k\n
possibilities can potentially benefit consumers, the environment and the economy by limiting the

1 Regulation (EU) 2024/1781 of the European Parliament and of the Council of 13 June 2024 establishing a
framework for the setting of ecodesign requirements for sustainable products, amending Directive (EU) 2020/1828
and Regulation (EU) 2023/1542 and repealing Directive 2009/125/EC

2 Communication from the Commission to the European Parliament, the European Council, the Council, the European
Economic and Social Committee and the Committee of the Regions. The European Green Deal. COM(2019) 640 final.

8 Communication from the Commission to the European Parliament, the Council, the European Economic and Social
Committee and the Committee of the Regions. A new Circular Economy Action Plan For a cleaner and more
competitive Europe. COM(2020) 98 final.

4 Directive 2009/125/EC of the European Parliament and of the Council establishing a framework for the setting of
ecodesign requirements for energy-related products



https://eur-lex.europa.eu/eli/reg/2024/1781/oj
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52019DC0640
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:52020DC0098
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32009L0125

early replacement of products, saving resources, increasing competitiveness on product design, and
supporting the EU repair market.

The European Commission has in past years been working on the development of a scoring system
to inform about the reparability of products placed on the market by manufacturers and retailers,
and in particular has conducted:

0 An analysis and development of a scoring system for repair and upgrade of products (Cordella
et al, 2019);

0 The development of a product reparability scoring system specifically for smartphones and
slate tablets (Spiliotopoulos et al., 2022);

0 The analysis of a product relevance scoping study for a Reparability Scoping System
(Spiliotopoulos et al., 2025);

0 Work on repairability for selected product groups under the Ecodesign and energy labelling
working plan for 2022-2024°, such as imaging equipment (Bernad Beltran et al., 2024).

In addition, the Right to Repair Directive® entered into force in July 2024 (transposition into national
rules to apply as from July 2026) aims at promoting more sustainable consumption by increasing
repair and reuse of goods both within and outside the legal guarantee. Horizontal ecodesign
requirements on repairability including a repairability scoring system are expected to synergize with
and help operationalise the Right to Repair Directive, especially by leveraging the offer of repair
services linked with ecodesign requirements on repairability.

This Preparatory Study analyses the potential for horizontal ecodesign requirements on product
repairability including a repairability scoring system under ESPR (hereafter horizontal repairability
requirements). The study follows the ESPR methodology for horizontal ecodesign requirements
(Spiliotopoulos and Gonzalez Torres., 2025) and considers the technical, economic, environmental,
market and societal aspects of product repairability, developing possible design options for potential
ecodesign requirements.

The structure of this Preparatory Study is as follows:

0 Task 1 !Quickscanf a preliminary screening of relevant product groups to appropriately propose
a product scope for a horizontal ecodesign requirements on product repairability including a
repairability scoring system;

0 O\nf - INMjk™ 2 alidodj 1%\ n"o0 Jaajpn *mio m\ ajnoc™ \nn"nnh 10 ja knj_p”~o bnypkn Ajini_"n"_
relevant in Task 1, on the basis of relevance for independent repair, failure frequency, actual vs
expected lifetime disparity and repairability potential.

0 O\nf _5iKnj_p”o <i\gtndn¥ the compilation of existing or proposed product group definitions,
information about existing legislation, Test standards and other initiatives, and market,
technology and user-related aspects.

5 Communication from the Commission, Ecodesign and Energy Labelling Working Plan 2022-2024, 2022/C 182/01

6 Directive (EU) 2024/1799 of the European Parliament and of the Council of 13 June 2024 on common rules
promoting the repair of goods and amending Regulation (EU) 2017/2394 and Directives (EU) 2019/771 and (EU)
2020/1828



https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52022XC0504(01)
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32024L1799

2. Overall methodology

2.1. Description

The method proposed for the preparatory study of this measure uses as basis the one described
pi_"nO\nf=_°Cjymujio\g “Aj_"nibi n” Ipin"h fon» jaoc™ @NKM H ocj_jJgjbt) >no"m\ of dhkg h™ 1o
it are drawn, and then adapted, from the Scoping Study on the possible application of the
repairability scoring under ESPR. Finally, with regards to the development of product-specific
Reparability Scoring Systems (RSS), it is assumed that the JRC RSS methodology (Spiliotopoulos et
al,, 2025) will be followed.

As described in the ESPR Methodology Task B3 (Spiliotopoulos and Gonzalez Torres, 2025), when
the product scope is expected to be wide and heterogeneous, while expected provisions related to
the \nk™ 0 di Ip~nodj i #1 ocin “\n~ IM~k\n\Jdot!$, usual LCA approaches for the environmental
assessment are too complex and resource-intensive to justify horizontal ecodesign requirements
over product-by-product ones. Main challenges deriving from a heterogeneous product scope
include the problem of establishing a functional unit for an LCA, the very substantial demand of
data to be fed in a complex LCA model, and ultimately, the high level of uncertainty that will be
associated with the LCA results. Therefore, a more qualitative approach to environmental
assessment needs to be sought, albeit with the potential to use LCA information when available.
Such is the case expected for this study.

According to Task B3, provisions related to Repairability vary depending on their horizontality level.

0 G°q7g, Nk Mat" knjoindjinsim~a moj kmjgindjinoc\o \n~ pidlp gt nk™dai* o oc™ ~c\m\ 0~ minod™n
and the functionality of a product category, and irrelevant to, or very difficult to expand to,
other product categories or groups.

0 G gg-°B i m\gknjgindjin¥m a moj kmjodndj in oc\o di kmdidkg™ A\ ]° \Kkkgi™_ \"mjnn \ m\ib"
of product categories, but the thresholds or limit values associated with them would likely differ
per product category, due to their characteristics, component variability, or use profile. A
knjadndja m™g\o™_ o © pm\odji ja nk\n~ k\mo \g\dj\]dgdot agm m™k\dm' aym dino\i*™" *\i ]~ n 0 rioc
the same definitions and under the same conditions across a range of product categories
(especially so, if those categories share some components commonly found in many products,
like batteries, screens) provided that the duration of availability can still be adjusted to product
specificities: e.g. due to the different expected lifetime, it may not be reasonable to expect the
same duration of spare part availability for a smartphone and a television, even though the
presence of some common components and characteristics would facilitate a smooth
adaptation of thresholds under the same provision type.

d G g7y . °Jg m\nciib knjgindjinyin~a mn oj kmjgindjinoc\o A\i ]~ \kkg~_ \"mjnn \ m\ib" ja
product groups or families, both in terms of provision type and also in terms of threshold levels,
with minimal (or no) need to adjust to the specificities of the products in scope. Such provisions
can include requirements that are functionality- or component-neutral.

For illustrative purposes, indicative provisions are provided in Table 1 below, and then assigned to
product levels/scopes in Figure 1. Please note this is just an example; the complete list of
proposed provisions and product scope will be determined later in the study.




Table 1: Examples of repairabiity-related provisions and their horizontality level.

Provision

Horizontality
Potential Level

Comment/Justification

Availability of repair and maintenance
information instructions to independent
operators and/or end users

3 (High)

Component-neutral

Spare part (and software upgrade)
availability, delivery time and price

2 (Medium)

Component-specific, but can be applied
to groups with common parts.

Disassembly generally, or related to Tools,
Fasteners, Working Environment, Skill Level

2 (Medium) to 3
(High)

Depending on ambition, provisions
could be generalised to an extent’, or
adapted at part-level

Use of component coding standards for the | 3 (High) Component -neutral; highest value

identification of components when implemented across all
components

Use of standard components / Compatibility | 2 (Medium) Standardisation (interoperability) can

with commonly available spare parts be expected for a few key common
components (not all)

Modular design (product built from 1 (Low) These provisions refer to product-

individually distinct functional units), specific expressions of modularity

transformability; detachable elements;

adjustable sizing, customisable surfaces

Availability of diagnostic support interfaces | 3 (High) Component-neutral; highest value
when implemented across all
components

Prevention of part-pairing practices 3 (High) Component-neutral

Repairability Scoring Index / Label 2 (Medium) Priority part use means component-

specific, but method and component
commonalities can be exploited.

Note: the provisions listed in the table are examples. Provisions and product scope will be determined later in the study.

Source: Spiliotopoulos and Gonzalez Torres (2025).

Implementing the basis of Task B3 of the ESPR Methodology, the method of this study consists of

two main Phases:

0 Phase |, which is a three-no”k #jn °0\nfr»§ “s™nn~ \dh™_ \o defining a product scope for the rest
of the study. In the tasks of this phase, it will be determined which product groups would be
proposed to be covered by overarching provisions, general provisions or specific provisions (each

category if applicable)

0 Phase I, consisting of Tasks that outline Design Options, Policy Scenarios and conduct a qualita-

tive environmental assessment.

This step of Design Options would determine which product groups from within the scope of the
study would fall under each level of horizontality. In other words, it will define for which products
product-specific provisions would apply, and for which only the overarching provisions would apply

without further product analysis.

7 See the relevant provisions in Article 11(1) of Regulation (EU) 2023/1542 concerning batteries and waste batteries.
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Figure 1: Horizontality for aspect and product levels.

Aspect levels (examples) Product levels (examples)

All consumer 3
electronics

+ Availability of repair information
* Prevention of part-pairing practices
3 « General disassembly (tools/fastener)
* Component coding

= Availability of diagnostic support

» Common circularity parameters

* Challenging regulatory process

Some common priority parts /

+ Spare part (and software upgrade) circularity parameters Audio-
availability, delivery time and price .

+ Specific disassembly (tools/fasteners) A((?r‘”f“U[:'ate% f,(tJmE general & related

* Use of standard components specific provisions

products

* Repairability Scoring Index

Scope glyerage

Earbuds
only 1

+ Same functionality and user \
profile/behavior
« Similar key parts/circularity parameters
* Short “horizontality”; lower efficiey
h 4

Source: adapted from Spiliotopoulos and Gonzalez Torres (2025).

individually distinct functional units),
transformability; detachable
elements; adjustable sizing,
customisable surfaces”

1 « “Modular design (product built from

2.2. Assumptions and Limitations

Assumptions and limitations of the methodology of this study are mainly associated with the
inevitable use of a qualitative assessment.

Provisions related to ESPR aspects do not always have a synergic effect, and the same applies for
Reparability vis-a-vis other aspects. Therefore, trade-offs are inevitably present, such as finding a
balance between product reliability and reparability in a way that the environmental outcome is
positive. Strategies to reconcile such trade-offs, for instance by finding a product lifetime balance
©jkoih\ggla”odh™»$ oc\o rjpy_ t™g \ ] 1 an\g “igmjih T io\g jporjh ™ n IpdnTnoc™ pn” ja G><-
based environmental assessment methods. As such, the applicability of such approaches for
horizontal ecodesign requirements of a wide product scope will not be efficient, given the need to
consider product-specific data, parameters and scenarios.

In search of mitigation strategies for this limitation, the study team plans to:

(@) incorporate the avoidance of significant and clear-cut trade-offs within the methodology it-
self (see for instance Criterion 4 in Task 1), and

(b) make extensive use of expert judgment and stakeholder participation, as elements of crucial
importance for this assessment. Stakeholder meetings, including the Ecodesign Forum as es-
tablished by Article 19 of the ESPR, can serve as a platform of drawing views from experts
and stakeholders.

Finally, despite the qualitative nature of the assessment, the analysis is still data demanding.
Many products included in the initial product scope for this study have not been studied in the past
within the ecodesign framework, and very limited other literature or data at this level of product
group granularity (i.e. below product family level) is expected to be found. The methodology tasks
under which such data limitations may be exacerbated are related to Product Definition (e.g.
absence of lifetime or consumer behaviour data useful for criteria-based assessment in Task 2),
Product Analysis (Task 3), as well as in the Environmental Assessment (identifying expected
products affected and lifecycle impact by product provisions under Task 5).
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Table 2: Methodology Overview (with examples). Hrz/ty: horizontality; OEM: original equipment manufacturer; RSS: repairability scoring system.

reparability

system/index

PHASE | PHASE II
Task 1: Task 2: Task 3 Task 4: Task 5:
Quickscan | Scope Definition Product Design Options Policy Scenarios (incl. RSS)
Criteria Criteria Analysis Objective Design Option Hrz/ty | Ambition | Policy Scenario Env. Assessment
Eull info to X1% of devices
Low independent expected to be affected
pen by Y19% lifetime
professionals .
extension
. ' Product Minimum requirement . X2% of devices
(E:l i F5d dent/end group Repair info to provide 3 Medium ::nlijl.lglrgr? dt:nt rof expected to be affected
XISting b n eper|1 entiend- definitions transparency disassembly somg to en dl-gser’s by Y2% lifetime
(EcLJJverage y | userrelevance instructions extension
. Existing
SEIEETE legislation
C6: g
C2: Failure frequency Test
?g?:\j;ce ] Ry standards All priority parts X1% of devices
and other removable with expected to be affected
C Low . % lifeti
ca: o7 initiatives commermally by Yl/p ifetime
o ' available tools extension
iG] E 28T VS e Market Product Some priority parts
complexity | lifetime disparity . Minimum requirement priority p X2% of devices
aspects disassembly o removable with
- for ability to . . expected to be affected
, feasible by non- | . 2 Medium commercially e
C4: disassembly with . by Y2% lifetime
- . Technology | OEM market ; available tools, .
Negligible C8: aspects actors certain tools others with basic extension
non-use- Repairability P
phase potential User aspects
i enEEnE | Reparliy s 1 (varies on the basis of the above minimum requirements)

Source: JRCiq own elaboration.
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Mitigation strategies for this limitation include the use of examples from similar product groups
(e.g. considering blenders as a proxy for mixers) or the use of standardised scenarios of expected
lifetime extension (expressed in %) for the environmental assessment.
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3. Initial product scope

The ESPR and Energy Labelling Working Plan 2025-2030 anticipated that the scope of horizontal
repairability requirements should entail a number of energy-related products.

The products proposed to be analysed in this preparatory study are listed in Table 3, building on:

& The report on a scoring system for repair and upgrade of products (Cordella et al.,, 2019);

& The scoping study on the possible application of the repair scoring under ESPR (Spiliotopoulos et

al, 2025);
0 The Ecodesign and Energy Labelling WP 2022-20248,
0
0 Academic literature
0 Industry reports and nomenclature.

Table 3: Initial product group scope.

The JRC study on new product priorities (Faraca et al., 2024);

Product family Product groups

Consumer electronics

Electronic Displays Televisions

Monitors

Digital signage displays

Interactive whiteboards

Audio/video devices Video players/recorders

Video projectors/beamers

Videoconferencing systems

Complex set-top boxes

Digital cameras

Audio equipment Speakers (loud, wireless, smart, Audio systems (hi-fi, stand-alone,
soundbars) players, amplifiers, radios, tuners,
receivers)
MP3 players
Accessories and Peripherals/Accessories (including External drives (hard drives, memory
peripherals docking stations, gaming, presenters) | stick)

Power banks, hubs

Personal ICT equipment | Desktop PCs, workstations

Game consoles

Notebooks/Laptops Smartphones
e-book readers, note-taking tablets
Imaging equipment Printers Copiers
Scanners Facsimile (fax) machines
3D printers Multi-functional printers

8 Communication from the Commission, Ecodesign and Energy Labelling Working Plan 2022-2024, 2022/C 182/01
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52022XC0504(01)

Product family

Product groups

Wearable ICT devices

Smartwatches, fitness trackers

Earphones and earbuds

Headphones, headsets (including
virtual reality)

Electronic cigarettes

Home/office network
equipment

Home network equipment (routers,
gateways/IoT access, integrated
access)

Office network equipment (servers,
routers, switches)

Home NAS

Base stations

Light means of transpo

rt

Light means of transport

Electric scooters

Electric bicycles

Small household appliances

Small-scale cooking

Mini ovens

Microwave ovens

Electric steamers

Electric grills

Air fryers

Other small-scale cooking (rice
cookers, deep fryers, multi-cookers,
pressure cookers, sous-vide)

Raclette makers

Waffle makers

Kitchen (non-cooking)

Coffee machines

Electric kettles

Toasters

Blenders, mixers, juice makers and
food processors

Electric knives

Equipment for opening/sealing
containers or packages

Personal care devices

Hair dryers

Hair stylers

Hand dryers

Electric shavers, clippers, epilators

Electric Toothbrushes

Consumer skin care devices

Other small household
appliances

Electric Irons

Vacuum cleaners

Air purifiers

Digital scales (incl. smart)

Smart thermometers

Paper shredders

Other energy-related products in the Ecodesign and Energy Labelling WP 2022-2024

Heaters and air
conditioners

Local Space Heaters

Solid fuel local space heaters

Space and combination heaters

Water heaters/storage tanks + solar
devices

Air conditioners

Solid fuel boilers

Air heating/cooling products

Ventilation units

Industrial fans

Refrigerating appliances

Professional refrigeration

Refrigerating appliances (including
household)

Refrigerating appliances with a sales
function
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Product family

Product groups

Light sources

Light sources

Power equipment

External Power Supplies

Servers and data storage products

Circulators

Power transformers

Other energy-related
products

Welding equipment

Household dishwashers

Household washing machines and
washer-dryers

Tumble dryers

Water pumps

Electric motors and VSD

3D: three dimensions; hi-fi: high fidelity; ICT: information, communication and technology; |oT: internet of things; MP3:
MPEG-1 Audio Layer 3; PC: personal computer; NAS: network-attached storage; VSD: variable speed drives.

Source: JRCiq own elaboration.
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4. Phase | - Task 1: Quickscan

As discussed in the introduction, establishing horizontal ecodesign requirements is expected to offer
benefits in terms of policy-making efficiency, but could also be associated with challenges, if the
selected scope consists of product groups that are heterogeneous to the point that they require
substantial product-specific analysis. The selection of scope becomes a critical step in defining
measures of this type.

Task 1 in the methodology for ecodesign of energy-related products (MEErP) is optionally proposed
for the case of large or inhomogeneous product groups, in order to carry out a first product
screening with the aim of re-grouping or narrowing the product scope, as appropriate from an
ecodesign point of view, for the subsequent analysis (Kemna et al., 2011). Due to the product-
specific approach of the Ecodesign Directive, this option has only seldom been used in preparatory
studies developed under the old regime.

In the case of horizontal ecodesign requirements, the width and heterogeneity of the scope calls for
the need to carry out a first screening aimed at determining the appropriateness of a product scope
for a horizontal measure on product repairability including a repairability scoring system. This task
therefore aims at narrowing the wide initial scope before proceeding in the next chapters with
individual product analyses.

4.1. Criteria description

The four following criteria are proposed to be used as a basis for the product quick scan:
Criterion 1 (C1): Product group repairability already covered by EU regulations;
Criterion 2 (C2): Market relevance;
Criterion 3 (C3): Technical complexity;
(

):
):
):
):

Criterion 4 (C4): Negligible impacts of the non-use phase.

Criterion 1 aims at filtering out those products for which repairability has already been regulated,
or for which repairability measures have been considered, even if not adopted in the end. For this
purpose, a gap analysis was carried out to check whether ecodesign criteria have been set after
2016. The year 2016 is the year of the introduction of circularity in ecodesign, and it is taken as a
proxy for the introduction of measures on repairability. Products not passing this criterion are not
evaluated further.

Criterion 2 aims at screening out product groups with low market penetration, relatively low sales
and market trends of obsolescence. Since one of the objectives of ESPR horizontal requirements is
to regulate several products at once, the market volume threshold has been tailored to capture a
wide number of product groups, especially those with forecasted market increase. As a rule of
thumb, product groups with sales lower than 2 million units are proposed to be cut off, unless e.g.
sales trends demonstrate exponential increase. Products not passing this criterion are not subject to
the analyses in the next tasks, but are not excluded from the potential setting of highly horizontal
ESPR requirements on repairability. This is proposed to reflect the horizontal nature of the proposed
measure in a fragmented market and ensure that high-level horizontality provisions are applied
across the market.
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Criterion 3 responds to the regulatory provision that horizontal requirements may apply to a set of
products which demonstrate common characteristics. Product homogeneity is likely to offer
opportunities for provision homogeneity, in turn increasing policy-making efficiency in terms of time
and resources (e.g. in defining requirements or in harmonising verification procedures). At high
horizontality level provisions, ensuring that products are complex® (versus non-complex, on the basis
of the definition in Regulation (EC) No 2246/2002 on Community designs) provides sufficient
commonality in characteristics that allows for same type of provisions. On the other hand, products
that are technically simple show little or no potential for repair. Products not passing this criterion
are not evaluated further.

Criterion 4 considers the expected environmental impacts of a product group during its lifecycle,
and cuts-off those which are associated with negligible impacts during phases other than use phase
- in other words, products for which the impacts are associated with the use phase to a very large
“so0” 10 #°cjonkjor$) When the product scope of a measure is large (as is expected for horizontal
measures), the effects of strategies and provisions which may lead to trade-offs and conflicts can
be exacerbated or masked. In this case of Repairability, the key lifecycle stage is material extraction
and manufacturing. When a product demonstrates significant impacts associated with material
extraction and manufacturing, then extending its lifetime brings about environmental benefits. On
the contrary, product groups with large environmental impacts in the use phase are do not benefit
of repairability requirements as much as products with large manufacturing impacts do. The same
could be said for products with high energy intensity and high energy savings potential that can be
materialised in fast innovation cycles, where trade-offs between lifetime extension and energy
efficiency come into play, and therefore the environmental benefits of lifetime extension would be
questionable. As a rule of thumb, products where there is evidence that the environmental impacts
associated with the use phase are very large (i.e. >90% of total impacts) were screened out.
Products not passing this criterion are not subject to the analyses in the next tasks, but are not
excluded from the potential setting of highly horizontal ESPR requirements on repairability.

It has to be noted that Criterion 4 is cut-off only for low level repairability provisions, meaning that
products which do not pass this criterion may still be bound by high-level (general) requirements.
This is proposed for the following reasons:

0 Even if energy efficiency is more environmentally-beneficial strategy, it does not mean some
(low) level of repairability should not be pursued, without aggressively enabling significant
lifetime extension. (see some already existing ecodesign regulations on use-phase-intensive
product groups);

0 Even if energy efficiency is more environmentally-beneficial strategy, product that are un-
regulated may not be regulated even for energy efficiency. Therefore ESPR fills this gap at least
from a lifetime perspective

0 LCA studies were not found for all products, and sometimes, the focus is on climate change
(carbon footprint). However, such products still contribute to e-waste generation.

The following Table 4 provides an example of the assessment under the criteria of Task 1.

° <Min_dib oj M bpy\odj i £@>$ 1j --/1*-++-5 "jhkg's knj_p”o» h™\iin a product that is composed of multiple
components which can be replaced, permitting byg_gqckjw _Ib pc_ggck ™ jw md rfc npmbsar$
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Table 4: Example of the results from Task 1 of the assessment.

C4: Low

C1 Regulatory C2: Market C3: Technical Progress to
Product group . L relevance of
gap relevance similarity . | Task 2
non-use phase
Product group 1 Cut U
May be covered
Product group 2 Pass by Overarching U
provisions
Product group 3 Pass Pass Cut U
May be covered
Product group 4 Pass Pass Pass by Overarching U
provisions
Product group 5 Pass Pass Pass Pass V

* Products not passing this criterion do not progress to Task 2, but are not excluded from the potential setting of
overarching horizontal ESPR requirements on repairability.

Source: JRCiq own elaboration.

4.2. Criterion 1: Product group reparability already covered by EU
regulations

Applying Criterion 1 entails conducting a gap analysis to check whether ecodesign criteria on
repairability have already been established under the (now repealed) Ecodesign Directive. Focus was
placed on those products regulated after 2016, i.e. when circularity requirements were introduced.
Products not passing this criterion are not evaluated further.

The results of the assessment in Table 5 shows that 30 product groups have already been
regulated with considerations on repairability aspects. These products are: external power supplies
(currently under review), refrigerating appliances (household and with sales functions), local space
heaters, household tumble dryers, dishwashers, washing machines, welding equipment, servers and
data storage products, smartphones and tablets, electronic displays, imaging equipment and
vacuum cleaners are cut at this stage.

Ecodesign regulations contain repairability-related provisions, including detailed requirements on
spare parts availability, such as refrigerating appliances (household and with sales functions), local
space heaters, electronic displays, smartphones and tables, tumble driers, dishwashers, washing
machines, industrial fans and welding equipment. For the majority of these products, some
repairability elements are still not covered by the existing regulations, such as software updates
and reparability scoring; however, these aspects are not considered a priority for these product
groups.

Notably, for smartphones and tablets, Regulation (EU) 2023/1670 entered into force on 20 June
2025, and the first-ever EU reparability score is now available for consumers for this product group.
For tumble dryers, a reparability score is under approval.

Some other ecodesign regulations contain less repairability requirements, related to the
disassembly design (tools, fasteners) and/o availability of repair information. This is case of for
example servers and data storage products and vacuum cleaners.
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For light sources, external power supplies and power transformers, although the regulations support
the repairability of products containing light sources, they do not include repairability requirements.

Finally, regulations for computers, electronic displays, imaging equipment, vacuum cleaners, solid
fuels local space heaters, solid fuel boilers, space and combination heaters, water heaters, storage
tanks and solar devices circulators, water pumps, ventilation units, professional refrigeration
appliances, air heating and cooling products, and air conditioners are under review or revision at the
moment of writing this report. Given that an assessment of repairability-related measures will take
place as part of such regulatory processes, these product groups are not analysed further in this
study.

A special case is game consoles. In fact, no EU-wide regulations are currently in place for this
product group. The Voluntary Agreement (VA) that is currently active contains reparability-related
provisions such as the availability of spare parts and availability of repair information. However, the
VA is co-signed only by a limited number of manufacturers, potentially leaving out types of game
consoles. As such, a consideration of the product group will take place during the study.

Regulations (EU)2019/2020 on Light sources, (EU)2019/1782 on External power supplies,
(EU)2019/1783 on Power transformers and (EU)2019/1781 on Electric motors and VSDs include no
repairability-related provisions.

Finally, other products in the scope of this Preparatory Study and not mentioned yet in this section
kK\nn \pojh\ot™\grt oj oc™ 1 somo mdji* \noc tc\g i ] i Ajgn_Jt "Aj_“ndbi n” Ipdn~hion
yet.
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Table 5. Assessment of whether repair-related requirements have been set for different product groups in the scope of this Preparatory Study.

(EU)666/2013

Disassembly Spare part availability Spare Repair Software
Product Group Design (Tools, - deliver Info updates
Fasteners) Which parts? To whom? For how long? time avail avail
internal power supply, connectors to connect external equipment (cable,
Electronic displays antenna, USB, DVD and Blue-Ray), capacitors, batteries and accumulators, professional repairers min 7 years
- 15
(EV) 2019/2021 X DVD/Blue-Ray module and HD/SSD module q X X
- - - ays
(under review) professional repairers :
external power supply and remote control min 7 years
and end-users
Batteries, front-facing camera assembly, rear-facing camera assembly,
external audio connectors, external charging ports. mechanical buttons, main rofessional repairers Min 7 vears 5 davs
Smartphones and microphones, speakers, hinge assembly, mechanical display folding P P y Y
tablets X mechanism X X
(EU)2023/1670 - - - - -
Batteries, back cover or back cover assembly, protective foil for foldable professional repairers .
) - Min 7 years 5 days
displays, display assembly, charger, SIM tray and memory card tray and end-users
Hard disk drive; External power supply; Standard in-box bundled external professional repairers )
Game consoles X ('not with ED | cable(s) and end-users _ X (*not
Voluntary wording) c I - I I I T ooial T Min 5 years with ED
Agreement 2025 onsole external plastic enclosure; Internal power supply; Internal axia an(s); professional repairers wording)
Circuit board assemblies not protected by internal encryption
Control, ambient thermostat, motor for heaters equipped with a fan, printed
circuit boards, display or status indicators, impellers, control sensors, buttons . . .
- ] ) professional repairers min 10 years
Local space heaters ‘ and switches, remote control sensors, safety switches, connection cables, 10 X
(EU)2024/1103 heating elements. days
Remote control professional repairers min 10 years
and end-users
Motors, motor brushes, impellers, stator elements, mechanical drive
Industrial fans (EU) X components, variable speed drives, sensors, wearing parts (sacrificial rofessional repairers min 10 vears 6 X
2024/1834 elements), joints and fixtures required to install these spare parts, fan P P y weeks
bearings, motor bearings.
Refrigerating thermostats; temperature sensors; printed circuit boards; light sources professional repairers min 7 years 15
appliances X professional repairers min 7 years (10 d X
i ays
(EU)2019/2019 door handles, door hinges, trays and baskets, door gaskets and end-users for gaskets)
thermostats; starting relays; no-frost heating resistors; temperature sensors;
Refrigeration software and firmware incl. reset software; printed circuit boards; and light professional repairers min 8 years
commercial X sources dif/s X
(EU)2019/2024 door handles and door hinges; knobs, dials and buttons; door gaskets; and professional repairers .
. ) min 8 years
peripheral trays, baskets and racks for storage; and end-users
Vacuum cleaners X
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software; shock absorbers and springs; heaters and heating elements; electric
fuses; tension pulley; support roller; pressure switches.

Disassembly Spare part availability Spare Repair Software
Product Group Design (Tools, - deliver Info updates
Fasteners) Which parts? To whom? For how long? time avail avail
Servers and data
storage products X X X
(EV)2019/424
Welding equipment control panel; power sources; equipment housing; batteries; welding torch; gas 15
(EU)2019/1784 supply hoses; gas supply regulators; welding wire or filler material drive; fans; professional repairers min 10 years davs
g equip X Iy h ly regulat Iding wire or filler material drive; f fessional repai in 10 X
electricity supply cable; software and firmware incl. reset software y
motor; circulation and drain pump; heaters and heating elements incl. heat
pumps; piping and related equipment incl. all hoses, valves, filters and
Household aquastops; structural and interior parts related to door assemblies; printed professional repairer min 7 years
dishwashers X circuit boards; electronic displays; pressure switches; thermostats and 15 X
(EU)2019/2022 sensors; software and firmware incl. reset software days
door hinge and seals, other seals, spray arms, drain filters, interior racks and professional repairers .
. . - min 10 years
plastic peripherals such as baskets and lids and end-users
motor and motor brushes; transmission between motor and drum; pumps;
shock absorbers and springs; washing drum, drum spider and related ball
bearings; heaters and heating elements, incl. heat pumps; piping and related . . .
. . ) : ) R A . professional repairers min 10 years
Washing Machines equipment incl. all hoses, valves, filters and aquastops; printed circuit boards; 15
(EU)2019/2023 X electronic displays; pressure switches; thermostats and sensors; software and days X
firmware including reset software
door, door hinge and seals, other seals, door locking assembly and plastic professional repairers .
. . min 10 years
peripherals such as detergent dispensers, and end-users
gaskets and seals; switches and knobs; condensate pump; motors and motor
brushes; transmissions between motor and drum; fan and fan wheels; drums
Household tumble and bearings; water piping and related equipment including hoses, valves and 15
dryers (EV) X filters; cables and plugs; printed circuit boards; electronic displays; professional repairers min 10 years davs X X
2023/2533 thermostats and temperature sensors; software and firmware, including reset Y

Source: JRCiq own elaboration.
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Table 6 summarises the results of the analysis performed in this criterion, and lists those products

which pass to the next criterion.

Table 6: Summary of the results of the analysis performed in Criterion 1 (C1), listing products which pass to

the Criterion 2.

Product group C1 Result | Product group C1 Result
Televisions CuT Coffee machines PASS
Monitors CuT Electric kettles PASS
Digital signage displays Cut Toasters PASS
Interactive whiteboards CuT (Fr%?f/gprrggtle;sel Eg ljuice) PASS
Video players/recorders PASS Electric knives PASS
Video projectors/beamers PASS Egﬁtigiggsggglggzlmg PASS
Videoconferencing systems PASS Raclette makers PASS
Complex set-top boxes PASS Waffle makers PASS
Digital cameras PASS Hair dryers PASS
sgﬁr?gg;goud wireless, smart PASS Hair stylers PASS
Audio systems (hi-fi, radios, players, PASS Hair shavers, clippers, epilators PASS
amps)

MP3 players PASS Hand-dryers PASS
;g:;pet?i;%séﬁggﬁszgziiz)(including PASS Electric Toothbrushes PASS
External drives PASS Consumer skincare devices PASS
Power banks PASS Electric Irons PASS
Desktop PCs, workstations CuT Vacuum cleaners CuT
Game consoles PASS Air purifiers PASS
Notebooks/Laptops CuT Digital scales (including smart) PASS
Smartphones CuT Smart thermometers (kitchen+care) PASS
E-book readers/note-taking tablets PASS Paper Shredders PASS
Printers CuT Local Space Heaters CuUT
Copiers CuT Solid fuel local space heaters CuUT
Scanners CuT Space and combination heaters CuUT
Fax machines CuT Water heaters/storage tanks/solar CuUT
3D printers CuT Air conditioners CcuTt
Multi-functional printers CuT Solid fuel boilers CcuTt
Smartwatches, fitness trackers PASS Air heating/cooling products CuUT
Headsets, headphones (including VR) PASS Ventilation units CuUT
Earphones and earbuds PASS Industrial fans CuUT
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Product group C1 Result | Product group C1 Result
Electronic cigarettes (non-single use) PASS Professional refrigeration CuUT
Home network equipment (router, Refrigerating appliances (including

PASS CcuTt
gateway/loT access) household)
Office netvyork equipment (servers, PASS Refrigerating with sales function CuUT
routers, switches)
Home NAS PASS Light sources CuUT
Base stations PASS External power supplies CuUT
Electric scooters PASS Servers and data storage products CUT
Electric bicycles PASS Circulators CcuTt
Mini ovens PASS Power transformers CuT
Microwave ovens PASS Welding equipment CuT
Electric steamers PASS Household dishwashers CuT
Electric grill PASS Tumble dryers Ccut
Air fryers PASS Water pumps CuT
Other small-scale cooking
(rice/multi/pressure/slow cook, PASS Electric motors and VSD CuT
deepfry, sous-vide)

Qmspact HPAKg mul ¢j_~mp_rgml

4.3. Criterion 2: Market relevance

Criterion 2 involves an analysis of sales data in the EU to screen out product groups with low
market penetration, relatively low sales and market trends of obsolescence. To this aim, product
groups with sales lower than 2 million units are cut off, unless sales trends demonstrate sharp
increase. Products not passing this criterion are not subject to the analyses in the next tasks, but are
considered for the potential setting of highly horizontal ESPR requirements on repairability.

Sales data were mainly sourced from Statista and Euromonitor International®. Data were sought as
much as possible for the EU-27 market. When this was not possible, data from some EU Member
States were used, or, in some other cases, European data, with few exceptions where only global
data could be found. Spiliotopoulos et al. (2025), European Commission (2020) and European
Commission (2021) were also used as important sources for market data.

10 All source material is the exclusive property of Euromonitor International Ltd and its licensors. Source material is
provided without any warranties or representations about accuracy or completeness. Euromonitor International Ltd
cannot be held liable for analysis or findings within this report and cannot be held liable for any reliance on such
materials in any capacity and any reliance is done at the users risk.
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4.3.1. Audio/video devices

4.3.1.1. Video players/recorders

The video players market in the EU-27 is projected to generate revenue of EUR 304 million in 2025,
with a decline expected at a CAGR of -0.88% from 2025 to 2030™. In terms of volume, with 4.1
million units in 2025, the market is expected to decrease to 3.9 million pieces by 2030.

Considering the sharp decline in market relevance due to technology obsolescence, this product
group is cut in this Criterion. Nevertheless, highly horizontal requirements may still apply to video
players/recorders, as it will be discussed in the next sections of this study.

4.3.1.2. Video projectors/beamers

The global market of video projector was estimated at EUR 2.7 billion, forecast to achieve EUR 4.7
billion by 2033 (CAGR 2026-2033 at 6.1%)*2.

The market volume of video projectors and beamers in Europe was estimated at 8.1 million units in
2024, with an increasing trend*3,

This product advances to the next steps of the study.

4.3.1.3. Videoconferencing systems

The market volume for videoconferencing systems in the EU was estimated at around 0.28 million
units in 2018 and 0.45 million units in 2020 (European Commission, 2020).

Considering its low market relevance, this product group is cut in this Criterion. Nevertheless, highly
horizontal requirements may still apply to videoconferencing systems, as it will be discussed in the
next sections of this study.

4.3.1.4. Complex set-top boxes

The market volume of complex set-top boxes for the EU-27 was estimated at 39 million units in
2020, with an expected stable trend for the following years (European Commission, 2020).

This product advances to the next steps of the study.

4.3.1.5. Digital cameras

In 2025, the digital camera market in the EU-27 is projected to generate revenue of approximately
EUR 2.3 billion, with a projected declining trend of -2.04% (CAGR 2025-2030). The market volume
for 2025 is estimated at 7.5 million units, expected to decrease to 6.9 million units by 20304, The

11 Statista, Video Players . EU-27. Last accessed March 2025.
12 Video Projector Market Size, Evaluation, Dynamics & Forecast 2033. Last accessed October 2025.

13 Europe's Video Projector Market Forecast Shows Steady Growth with a 2.2% CAGR in Value - News and Statistics -
IndexBox. Last accessed October 2025.

14 Statista, Digital Cameras , EU-27. Last accessed April 2025.
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decline, already appreciated in countries like Germany, and also reported by Spiliotopoulos et al.
(2025), is likely due to the rise in popularity of smartphone photography.

This product advances to the next steps of the study.

4.3.2. Audio equipment

4.3.2.1. Speakers (loud, wireless, smart, soundbars)

In 2025, the speakers market in the EU-27 is expected to generate revenue of EUR 5.5 billion, with
a projected annual growth rate of 4.91% (CAGR 2025-2029)*°. The market volume is estimated to
be 47.9 million units in 2025, with a volume growth expected to reach 64 million pieces by 2030.
The market is divided into two main submarkets: stereo speakers (i.e. loudspeakers and sound
systems) and smart speakers (i.e. portable wireless speakers with hands-free activation). The stereo
speakers submarket is projected to reach 23.4 million units by 2030 and generate EUR 3.4 billion in
revenue'®, while the smart speakers submarket is expected to reach 41 million units by 2030 and
generate EUR 3.5 billion in revenue?’.

This category also includes digital voice assistants, for which worldwide use is expected to have
increased in the past years*®,

This product advances to the next steps of the study.

4.3.2.2. Audio systems (hi-fi, stand-alone, players, amplifiers, tuners, receivers)

In 2025, the market for audio systems in 14 EU Member States®® generated a revenue of EUR 730
million, with the following breakdown: EUR 461 million for audio separates, EUR 15 million for
digital media player, and EUR 250 million for Hi-Fi systems?°. The market revenue is projected
decrease to EUR 606 million by 2030, with the following breakdown: EUR 414 million for audio
separates, EUR 8 million for digital media player, and EUR 187 million for Hi-Fi systems.

The market volume for audio systems was estimated at 2.5 million units in 2025 (for 14 EU
Member States??), with the following breakdown: 1.1 million units for audio separates, 0.17 million
units for digital media player, and 1.2 million units for Hi-Fi systems?2 The projections for 2030
indicate a decrease in market volume to 1.7 million units of audio systems, with the following
breakdown: 0.9 million units for audio separates, 79 000 units for digital media player, and 0.7
million units for Hi-Fi systems.

15 Statista, Speakers . EU-27. Last accessed April 2025.

16 Statista, Stereo Speakers , EU-27. Last accessed April 2025.

17 Statista, Smart Speakers , EU-27. Last accessed April 2025.

18 https://ec.europa.eu/commission/presscorner/detail/es/qganda_21_2908

19 Austria, Czech Republic, Denmark, France, Germany, Greece, Hungary, Italy, Netherlands, Poland, Portugal, Romania,
Spain, Sweden

20 Euromonitor International, Consumer Electronics, Industry Edition 2025.

2L Austria, Czech Republic, Denmark, France, Germany, Greece, Hungary, Italy, Netherlands, Poland, Portugal, Romania,
Spain, Sweden

22 Euromonitor International, Consumer Electronics, Industry Edition 2025.
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In 2025, the revenue for the radios market in the EU-27 was EUR 832 million, expected to slightly
decline at a CAGR 2025-2030 of -0.22%. The radio market volume in 2025 was 31.1 million pieces,
forecast to decline to 30.5 million pieces by 2030%.

It is important to consider that the category for audio separates include devices such as amplifiers,
tuners, receivers, speakers, and others. Digital media players, on the other hand, include standalone
devices with speakers for music playback; while Hi-Fi systems are speaker systems with built-in
audio amplification and playback, including micro sets.

This product advances to the next steps of the study.

4.3.2.3. MP3 players

MP3-files and other digital audio file formats can be played on almost any electronic device with an
external (e.g. USB memory, SD card) and/or internal (SSD, HDD, etc.) memory as well as either a
headphone connect and/or wired/wireless speaker(s). The players can be battery charged or mains
operated. Examples range from smartphones to televisions, from smart speakers (discussed
hereafter) to car radios and PCs. Stand-alone MP3-players also still exist but targeted at niche
markets (European Commission, 2020).

The apparent consumption of MP3 for 2020 is estimated to be < 2 million pieces (European
Commission, 2020).

Considering the sharp decline in market relevance due to technology obsolescence, this product
group is cut in this Criterion. Nevertheless, highly horizontal requirements may still apply to MP3
players, as it will be discussed in the next sections of this study.

4.3.3. Accessories and peripherals

4.3.3.1. Peripherals (Keyboards, mice, presenters, docking stations, gaming accessories)

In 2024, the keyboards market in Europe is expected to generate a revenue of EUR 585 million, with
a projected annual growth rate of 0.42% (CAGR 2025-2030). The market volume is estimated at
25.2 million units in 2025, expected to remain stable by 20304 No data could be found for mice
nor presenters.

Docking stations are equipment that are mainly used to connect mobile devices like tablets and
smartphones to different instruments such as displays, printers, keyboards, and other peripherals.
Exact data on the market figures for docking stations could not be found, but the rise in popularity
and rising utilization of portable devices among consumers suggest an increment in the demand for
docking stations®?¢, This increase is also linked to the multifunctional properties that these stations
offer, like audio input and output that range from USB ports to Ethernet connectivity, that feature a

23 Statista, Radios , EU-27. Last accessed April 2025.
24 Statista, Keyboards , EU-27. Last accessed April 2025.
25 Transparency Market Research, Docking Station Market. Last accessed April 2025.

26 KBV research, Global Docking Station Market By Product (Laptop, smartphones & Tablet and Others). By Connectivity
(Wired and Wireless). By Distribution Channel (Offline and Online). By Regional Outlook. Industry Analysis Report and
Forecast, 2021 _ 2027. Last accessed April 2025.
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high demand in the market, especially with the rise of remote work and hybrid work models and the
need for advanced connectivity. Their growth is expected also due to the improvements that docking
stations can offer in terms of portability (connecting to more devices) and usability (compatibility)
of the portable device.

Gaming accessories include various physical components and peripherals tailored to enhance the
gaming experience. These hardware elements are meticulously designed to cater to the demanding
requirements of modern video games, providing players with smoother gameplay, enhanced visual
fidelity, and immersive interactions. The market for gaming accessories in the EU-27 passed from
EUR 4 billion in 2020 to EUR 8.6 billion in 2025, and expected to reach EUR 13.7 billion in 2030%.
User penetration is expected to almost double in ten years, from 7.6 million users in 2020 to 14.9
million users in 2030.

Figure 2: Revenue 2018-2030 breakdown for gaming accessories.

20k

14,777.4

1245312 gup

w0
~

10,007.68 g
8710.63 smm
7.212.21 =
5,773.82 -
452827 omm 007
3,067.223.475.76 o —
—

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

=)
~

in million USD (US$)

v
~

@ Total @ Gaming Monitors GPUs / Graphics Cards @ Microphones
Cockpits Speakers @ Webcams @ Laptop Desks
Mice & Keyboards Gaming Desks @ CPUs / Processors Headphones

@ Headsets @ Gaming Chairs @ LED / RGB lightning

Source: Statista Market Insights?®,

This product advances to the next steps of the study.

4.3.3.2. External drives (hard drives, memory stick)

In the year 2025, the revenue generated by the market of external drives in the EU-27 amounts to
around EUR 5 billion. This includes USB memory sticks, external hard drives, central storage units,
internal hard disks and optical discs. The volume of sales of external drives was 273 million units in
2024, expected to decrease to 260 million units in 2029%°,

This product advances to the next steps of the study.

27 Statista, Gaming Hardware , EU-27. Last accessed April 2025.
28 Statista, Gaming Accessories - EU-27 | Statista Market Forecast. Last accessed October 2025.
29 Statista, Storage Units _ EU-27. Last accessed April 2025.
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4.3.3.3. Power banks

Unfortunately, it was not possible to retrieve market data for power banks in the EU. The global
power bank market is experiencing significant growth, with revenue expected to increase from USD
10.7 billion in 2022 to USD 16.3 bhillion by 2028%°. While this data doesn't specifically address EU
sales, it indicates a growing trend in power bank usage worldwide.

In Belgium, a 2019 survey showed that power bank ownership was highest among younger age
groups, with 72% of 18-24 year olds owning a power bank, compared to only 38% of those aged
65-75°%. This suggests a potential market for power banks among younger consumers in Europe.

The wireless charging market, which includes power banks, is expanding with various companies
entering the market, from tech giants like Apple and Samsung to smaller specialized firms like
Anker Innovations Technologies and Belkin®2. This growth in market players indicates increasing
demand for portable charging solutions in Europe and globally.

Given the considerations above, this product advances to the next steps of the study.

4.3.4. Personal ICT equipment

43.4.1. Game consoles

In 2025, the market of game consoles in the EU-27 generated a revenue of EUR 4.8 billion, with a
projected growth at an annual growth rate of 1.34% (CAGR 2025-2030). This includes home
consoles, hybrid consoles, and handheld consoles, but not video games and digital content nor
console add-ons such as expanded storage, cooling systems, and performance-enhancing
attachments. The market volume is estimated to be 13.6 million units in 2025, with a slight volume
growth to reach 13.9 million pieces by 20303, The EU-27 gaming console market is experiencing a
surge in demand for cloud gaming services, reflecting a shift towards digital consumption.

Market data for handheld consoles only are not easy to retrieve. Statista reports that worldwide
sales for the successor of its Nintendo Switch console, the Switch 2, reached 6 million units only
seven weeks after launch in June 202534 Sales in Europe were estimated at 1.38 million units in
just 7 weeks. Considering also the sales for Nintendo Switch for the for the financial year 2025, this
makes a total of 1.8 million units®.

Considering that Nintendo Switch and Nintendo Switch 2 are just two of the models for handheld
consoles, it is reasonable to assume that the market volume for handheld consoles passes the
Criterion 2 limit of 2 million units annually.

30 Statista, Power bank market revenue worldwide in 2021 and 2028. Last accessed April 2025.
31 Statista, Ownership of power bank in Belgium in 2019, by age. Last accessed April 2025.

32 Statista, Power banks and wireless charging , statistics and facts. Last accessed April 2025.
33 Statista, Game Consoles . EU-27. Last accessed April 2025.

3 Statista, Lifetime unit sales of the Nintendo Switch 2 console worldwide as of June 2025. Last accessed October
2025.

% Nintendo Co. Ltd., Financial Results Explanatory Material - 1st Quarter of Fiscal Year Ending March 2026, August
2025.
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This product advances to the next steps of the study.

4.3.4.2. E-book readers and note-taking tablets

In 2024, the number of e-book readers in the EU-27 was 53.1 million, anticipated to grow to 56.3
million users by 2030%. User penetration was reported at 11.9% in 2024, forecasted to increase to
12.7% by 2030.

In 2025, the e-readers market in 14 EU Member States®” generated a revenue of EUR 220 million,
projected to slightly decline to EUR 200 million by 2029. The market volume is estimated to be 2
million units in 2024, projected to decrease to 1.6 million units by 2030%,

This product advances to the next steps of the study.
4.3.5. Wearable ICT devices

4.35.1. Smartwatches, fitness trackers

Smartwatches are wearable devices equipped with advanced functionalities beyond timekeeping.
They integrate various sensors and technologies to provide features such as fitness tracking,
notifications, app integration, and communication capabilities. Smartwatches often sync with
smartphones, allowing users to extend their phone's functionality to their wrist. Fitness trackers
include, apart from smartwatches, also smart wristbandn \i_ nh\mo n™\g™n oj om\"f di_dgd_p\gnt
physical activity, sleep, heart rate and other fitness statistics.

In 2025, the total market for smartwatches, smart wristbands and smart scales generated generate
revenue of EUR 6.4 billion in the EU-27, with a projected growth at an annual growth rate of 4.7%
(CAGR 2025-2030). This market has experienced a significant growth in past years, from a revenue
of EUR 1.5 billion in 2017. Market volume data could not be found, but the user penetration is
expected to be 21 % in 2025 and forecast to hit 26.5% by 2030%.

Smartwatches represent approximately 70% of the market, with a revenue of EUR 4.5 billion (and
expected to hit EUR 5.9 billion by 2030), smart wristbands represent 20%, and smart scales the
remaining 10%. Smartwatches are expected to reach almost 69 million users in the EU in 2030.

This product advances to the next steps of the study.

4.3.5.2. Headphones and headsets (including virtual reality headsets)

Headphones are audio devices that can be worn on the head or around the neck and contain
speakers inside the ear cups that are positioned close to the ears. There are several types of
headphones, including over-ear headphones, on-ear headphones, and in-ear headphones (also
known as earbuds), wired or wireless headphones, and noise cancelling models.

%  Statista, eBooks . EU-27. Last accessed May 2025.

87 Austria, Czech Republic, Denmark, France, Germany, Greece, Hungary, Italy, Netherlands, Poland, Portugal, Romania,
Spain, Sweden

38 Euromonitor International, Consumer Electronics, Industry Edition 2025.
39 Statista, Fitness Trackers ., EU-27. Last accessed April 2025.
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Virtual reality headsets are devices that immerse the user in a virtual world or environment. They
typically consist of a headset with a built-in display and sensors that track the user's head
movements and position, creating the illusion of being inside the virtual world. VR headsets can be
standalone, requiring no additional hardware, or they can be connected to a computer or game
console. They are used for a variety of applications, including gaming, education, training, and
simulations. VR technology is still relatively new and rapidly evolving, with new devices and
applications being developed all the time.

In 2025, the wireless headphones market in 14 EU Member States*® generated a revenue of EUR
700 million, with a projected growth up to EUR 800 million by 2030. The market volume is
estimated to be 7 million units in 2024, expected to have a stable trend until 2030**. These data
include wireless headphones only.

In 2025, the market of virtual reality headsets in the EU-27 is expected to generate revenue of EUR
1.3 billion, with a projected growth at an annual growth rate of 8% (CAGR 2025-2030). The market
volume is estimated to be 3.65 million units in 2025, with an expected increase to reach 5.46
million pieces by 2030%.

This product advances to the next steps of the study.

4.3.5.3. Earphones and earbuds

In 2025, the market for wireless earphones and earbuds in 14 EU Member States*® generated a
revenue of EUR 280 million for earphones and EUR 4.7 billion for earbuds) Rcdi™ “\nkcj i "nt sales
are expected to have a rapid decrease to EUR 190 million in 2030, earbuds! sales are expected to
increase to EUR 5.9 billion in 2030%. The market volume in 2024 is estimated to be 3.2 million
units for earphones and 41.5 million units for earbuds. While earphones are expected to have a
rapid decrease to 1.6 million units in 2030, earbuds are expected to increase their market volume to
more than 51 million units in 2030.

This product advances to the next steps of the study.

4.3.5.4. Electronic cigarettes

E-cigarettes or Electronic Nicotine Delivery Systems (ENDS) are devices that heat a liquid containing
nicotine to create an aerosol which can be inhaled by the user. These products vary largely in size,
function, and price, from low-cost disposable cig-a-like e-cigarettes to relatively expensive refillable
tank devices. Introduced as an alternative tobacco product, e-cigarettes are mostly consumed in
North America and Europe, whereas they are banned or strictly regulated in many countries in
Central and South America as well as in Asia.

40 Austria, Czech Republic, Denmark, France, Germany, Greece, Hungary, Italy, Netherlands, Poland, Portugal, Romania,
Spain, Sweden

41 Euromonitor International, Consumer Electronics, Industry Edition 2025.
42 Statista, VR Headsets , EU-27. Last accessed April 2025.

43 Austria, Czech Republic, Denmark, France, Germany, Greece, Hungary, Italy, Netherlands, Poland, Portugal, Romania,
Spain, Sweden

44 Euromonitor International, Consumer Electronics, Industry Edition 2025.
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In 2025, the market of e-cigarettes in the EU-27 is expected to generate revenue of EUR 142
million, with a projected growth at an annual growth rate of 6.92% (CAGR 2025-2030)*. The
market volume could not be found, but e-cigarettes sold via e-commerce are estimated to reach 8.9
million users in 2030 in the EU. Considering that e-commerce represents only ~2% of e-"db\m 00" n¥
market, the total market volume could be as high as 213 million units in 2030.

This product advances to the next steps of the study.

4.3.6. Home/office network equipment

4.3.6.1. Home network equipment (routers, gateways/loT access, integrated access)

The market for home network equipment is estimated at 8.8 million units in 2025 in Europe,
expected to grow to 10.8 million units in 2030 (Spiliotopoulos et al., 2025).

This product advances to the next steps of the study.

4.3.6.2. Office network equipment (servers, routers, switches)

No specific data could be found on office network equipment, however Statista Market Insights
offers insight on Enterprise Network Infrastructure, which is defined as hardware resources
necessary for wired and wireless network connectivity within enterprises, specifically focusing on
technologies essential for the operations and management of enterprises, enabling the connection
of computers and other business devices across organizational structures. Key components include
advanced routers, switches, servers, and wireless systems that enable seamless connectivity of
computers and other business devices*.

In 2025, the market for this sector in the EU-27 is expected to generate revenue of EUR 11 billion,
with a projected growth at an annual growth rate of 4% (CAGR 2025-2030).

This product advances to the next steps of the study.

4.3.6.3. Home network-attached storage (NAS)

Home NAS refers to one or more dedicated storage devices that are connected to a network and
provide file access services to remote computer systems. Sales for home NAS were estimated by
the European Commission (2020) at 8.8 million units in 2025, projected to grow to 10.8 million
units in 2030.

This product advances to the next steps of the study.

4.3.6.4. Base stations

A base station is a critical component in a mobile network that connects devices, such as
smartphones and loT (Internet of Things) gadgets, to the core network and the internet.

45 Statista, E-Cigarettes _ EU-27. Last accessed October 2025.
46 Statista, Enterprise Network Infrastructure | EU-27. Last accessed April 2025.
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No market data were found specifically for base stations. The total number of 5G base stations in
the EU-27 reached approximately 460,000 by mid-2024*’. This represents about 51% of existing
4G base stations, with varying distributions across different frequency bands: 16.22% for 700 MHz,
12.32% for 3.6 GHz, and 20.74% for DSS bands*. The 4G network coverage in the EU-27 is
expected to reach 99.81% by 2025, while 3G coverage is projected at 99.70%*.

Considering the little market relevance, this product group is cut in this Criterion. Nevertheless,
highly horizontal requirements may still apply to base stations, as it will be discussed in the next
sections of this study.

4.3.7. Light means of transport

4.3.7.1. Electric kick scooters

In 2025, the market of electric kick scooters in the EU-27 is expected to generate revenue of EUR
1.3 billion, with a projected growth at an annual growth rate of 4.05% (CAGR 2025-2029). The
market volume is estimated to be around 2.9 million units in 2025, expected to grow to 3.3 million
vehicles in 2030%°. These data only cover vehicles purchased for own use, and do not include rental
and sharing services of electric kick scooters.

In e-scooter-sharing, scooters are generally owned by an e-scooter-sharing provider and can be
reserved independently by customers around the clock. Customers are required to open an account
with the e-scooter-sharing provider and can then reserve the vehicles, typically with a smartphone
app. Providers normally offer dockless services, so it is possible to find e-scooters everywhere
riocdi oc™ knjad_“mn Jpndi nnuji™" T)b) jind Tr\gfn' \i_oj ¢"\g oc” n*jjo mn \itrcTn” di
accordance with traffic regulations.

Sharing serving of e-scooters is expected to generate revenue of EUR 570 million, with a projected
growth at an annual growth rate of 3.80% (CAGR 2025-2029). The number of users is expected to
grow from 34 million in 2025 to almost 37 million in 2029%,

This product advances to the next steps of the study.

4.3.7.2. Electric bicycles

Electric bicycles are means of transport designed to transport people and goods by a combination
of human strength and electrically powered motors.

In 2025, the market of electric bicycles in the EU-27 is expected to generate revenue of EUR 12
billion, with a projected growth at an annual growth rate of 0.76% (CAGR 2025-2030). The market
volume is estimated to be around 5.6 million units in 2025, expected to grow to 5.9 million pieces in

47 Statista, Comparison of the number of 5G base stations in the European Union (EU) and selected countries
worldwide in 2024. Last accessed: April 2025.

48 Statista, Share of 5G base stations as a share of existing 4G base stations in the European Union (EU) in 2024. Last
accessed: April 2025.

49 Statista, Digital & Connectivity Indicators , EU-27. Last accessed: April 2025.
50 Statista, Electric kickscooters , EU-27. Last accessed May 2025.
51 Statista, E-scooter sharing , EU-27. Las accessed May 2025
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2030%2 These data only cover electric bicycles purchased for own use, and do not include rental and
sharing services of electric bicycles.

The shift to e-bikes is the most impactful trend in the European bicycle market in recent years,
changing who is buying bicycles, their average cost, as well as the maintenance and repair market.
In some countries, including Germany and the Netherlands, e-bikes now make up more than half of
all new bikes sold each year. The Netherlands, the country with the highest cycling modal share in
Europe, sold nearly half a million e-bikes in 2022, while Germany sold 2.1 million e-bikes in 2023,
the largest market for e-bike sales in Europe®:.

This product advances to the next steps of the study.

4.3.8. Small-scale cooking

4.3.8.1. Mini ovens

Mini ovens include ovens that are small (i.e. all cavities have a width and depth of less than 250
mm or a height less than 120 mm®>*) and portable (i.e. an oven with a product mass of less than 18
kg), in line with the definition in Spiliotopoulos et al. (2025).

No market data could be found specifically for mini ovens in the EU, but the sales of conventional
ovens is around 6 million units per year (Spiliotopoulos et al., 2025). However, around 14% of EU
households have a mini oven (Rodriguez Quintero et al, 2022), which would account for around 27
million units installed.

This product advances to the next steps of the study.

4.3.8.2. Microwave ovens

Microwave ovens are electric appliances where food is exposed to microwave radiation at a
frequency of 2.45 GHz (Spiliotopoulos et al, 2025).

The annual worldwide production capacity of microwave ovens is around 100 million per year
(Spiliotopoulos et al, 2025) and was estimated at almost 11.8 million pieces in the EU-27 in 2025,
with a slight expected growth to 12.3 million units in 2030, In the EU, approximately 75% of
households have a MW oven (Rodriguez Quintero et al., 2022). In 2025, the market for this sector in
the EU-27 is expected to generate revenue of EUR 1.7 billion, with a projected growth at an annual
growth rate of 2.88% (CAGR 2025-2030).

This product advances to the next steps of the study.

4.3.8.3. Electric steamers

The market for steamers is estimated at 9.5 million units in 2025 in Europe, expected to grow to
10.4 million units in 2030 (Spiliotopoulos et al., 2025). The global market for electric steamers is

52 Statista, Electric bicycles , EU-27. Last accessed May 2025.

53 Statista, E-bikes in Europe - statistics & facts. Las accessed May 2025.

54 According to Regulation 66/2014 on ecodesign requirements for domestic cooking appliances.
55 Statista, Microwave Ovens , EU-27. Last accessed: April 2025.
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expected to grow at a CAGR of 7.5% from 2026 to 2033, reaching USD 4.5 billion by 2033%¢, The
growth may owe to rising consumer awareness about healthy cooking practices, which is propelling
the demand for electric steamers, as they offer a healthy way to prepare food without oils or fats.

This product advances to the next steps of the study.

4.3.8.4. Electric grills

In 2025, the electric grill market in 14 EU Member States®’ generated a revenue of EUR 350 million,
with a projected growth up to EUR 375 million by 2029. The market volume is estimated to be 4.8
million units in 2025, expected to slightly increase to 4.9 million units by 2029%,

This product advances to the next steps of the study.

4.3.8.5. Air fryers

An air fryer is a kitchen equipment that cooks food using hot air circulation and a small amount of
oil, resulting in a cooked result similar to deep frying. It is considered as a healthier alternative to
standard frying methods since it reduces the amount of oil used.

In 2025, the market of air fryers in the EU-27 is expected to generate revenue of EUR 914 million,
with a projected growth at an annual growth rate of 8.36% (CAGR 2025-2030). The market volume
is estimated to be 10.2 million units in 2025, with an expected volume increase to reach 14 million
pieces by 2030,

This product advances to the next steps of the study.

4.3.8.6. Other small-scale cooking (rice cookers, deep fryers, multi-cookers, pressure
cookers, sous-vide)

Spiliotopoulos et al. (2025) reports the following market volumes for this product group in Europe in
2025: 1.5 million units of rice cookers (expected to remain stable by 2030), 8.5 million units of deep
fryers (expected to decrease to 8.1 million pieces by 2030), 2.4 million units of multi-cookers
(expected to increase to 2.6 million pieces by 2030), 0.5 million units of pressure cookers (expected
to remain stable by 2030), 2.6 million units of sous-vide (expected to increase to 2.9 million pieces
by 2030).

The market for slow cookers is estimated at 19.5 million units in 2025 in Europe, expected to grow
to 21.1 million units in 2030 (Spiliotopoulos et al., 2025).

This group of products advances to the next steps of the study.

5% Nexus Innovation Research, Electric Steamer Market Investment Watch: Trends and Indicators, May 2025.

57 Austria, Czech Republic, Denmark, France, Germany, Greece, Hungary, Italy, Netherlands, Poland, Portugal, Romania,
Spain, Sweden

% Euromonitor International, Consumer Appliances, Industry Edition 2025
59 Statista, Air Fryers , EU-27. Last accessed May 2025.
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4.3.8.7. Waffle makers
No data could be found for waffle makers.

Considering the little market relevance, this product group is cut in this Criterion. Nevertheless,
highly horizontal requirements may still apply to waffle makers, as it will be discussed in the next
sections of this study.

4.3.8.8. Raclette makers
No data could be found for raclette makers.

Considering the little market relevance, this product group is cut in this Criterion. Nevertheless,
highly horizontal requirements may still apply to raclette makers, as it will be discussed in the next
sections of this study.

4.3.9. Kitchen (non-cooking)

4.3.9.1. Coffee machines

The market for coffee machines encompasses a range of electric appliances used for brewing
coffee at home. These products exhibit variability in terms of brewing principle, function, size, and
price, ranging from basic drip coffee machines producing large quantities of black coffee to capsule
machines offering single-serve coffee with simplicity, as well as high-end, fully automated espresso
machines combining grinding, pouring, and frothing functionalities to produce customized
cappuccino or white coffee.

In 2025, the market of coffee machines in the EU-27 is expected to generate revenue of EUR 4.3
billion, with a projected growth at an annual growth rate of 2.31% (CAGR 2025-2030). The market
volume is estimated to be 27.22 million units in 2025, stable across the years 2022-2025) with a
slight volume increase to reach 27.6 million pieces by 2030%°. Capsules coffee machines are
expected to represent around 40% of the coffee machines.

This product advances to the next steps of the study.

4.3.9.2. Electric kettles

Electric kettles are used for boiling water. These kettles come in various materials, such as stainless
steel, glass, and plastic, and offer additional features like adjustable temperature and Wi-Fi control.

In 2025, the market of electric kettles in the EU-27 is expected to generate revenue of around EUR
510 million, with a projected growth at an annual growth rate of 3.22% (CAGR 2025-2030). The

market volume is estimated to be 13.3 million units in 2025, with a slight volume increase to reach
14.1 million pieces by 2030, These data exclude teapots, hot-water dispensers, and stove kettles.

This product advances to the next steps of the study.

60 Statista, Coffee Machines _ EU-27. Last accessed May 2025,
61 Statista, Electric Kettles , EU-27. Last accessed May 2025.
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4.3.9.3. Toasters

The market for toasters encompasses a range of electric models designed for household use,
including two-slice and four-slice toasters, as well as toaster ovens.

In 2025, the market of toasters in the EU-27 is expected to generate revenue of almost EUR 378
million, with a projected growth at an annual growth rate of 2.98% (CAGR 2025-2030). The market
volume is estimated to be 11.4 million units in 2025, with a slight volume increase to reach 11.7
million pieces by 20302, These data exclude sandwich makers, electric grills and roasters.

This product advances to the next steps of the study.

4.3.9.4. Blenders, mixers, juice makers and food processors
This group of products includes blenders, food processors, juice extractors, and mixers.

In 2025, the total market for these product groups in 14 EU Member States® generated a revenue
of EUR 3.2 billion, with a projected growth to EUR 3.6 billion by 2029. The market volume is
estimated to be over 25 million units in 2025, expected to have a slight increase to just below 26
million units by 2029%,

The breakdown of the market revenue in 2025 is as follows (14 Member States): EUR 593 million
for blenders, EUR 1.9 billion for food processors, EUR 254 million for juice extractors, and EUR 493
million for mixers. The projections for 2029 have the following breakdown: EUR 701 million for
blenders, EUR 2 billion for food processors, EUR 288 million for juice extractors, and EUR 539
million for mixers®,

The breakdown of the market volume in 2025 is as follows (14 Member States): 10.5 million units
for blenders, 4.8 million units for food processors, 2.2 million units for juice extractors, and 7.8
million units for mixers. The projections for 2029 have the following breakdown: 11 million units for
blenders, 5.1 million units for food processors, 2.2 million units for juice extractors, and 7.6 million
units for mixers, the only product expected to experience a slight decrease®.

This group of products advances to the next steps of the study.

4.3.9.5. Electric knives
No specific data could be found for electric knives.

Considering the unavailability of market data for electric knives, this product group is cut in this
Criterion. Nevertheless, highly horizontal requirements may still apply to base stations, as it will be
discussed in the next sections of this study.

62 Statista, Toasters . EU-27. Last accessed May 2025.

63 Austria, Czech Republic, Denmark, France, Germany, Greece, Hungary, Italy, Netherlands, Poland, Portugal, Romania,
Spain, Sweden

64 Euromonitor International, Consumer Appliances, Industry Edition 2025
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4.3.9.6. Equipment for opening/sealing containers or packages
No specific data could be found for equipment for opening/sealing containers or packages.

Considering the unavailability of market data for equipment for opening/sealing containers or
packages, this product group is cut in this Criterion. Nevertheless, highly horizontal requirements
may still apply to base stations, as it will be discussed in the next sections of this study.

4.3.10. Personal care devices

4.3.10.1.Hair dryers

The market for hair dryers encompasses various electric models designed for household use,
intended to dry hair.

In 2025, the market of hair dryers in the EU-27 is expected to generate revenue of EUR 756 million,
with a projected growth at an annual growth rate of 3.27% (CAGR 2025-2030). The market volume
is estimated to be 22.9 million units in 2025, with a slight volume decrease to 22.8 million pieces
by 2030°,

This product advances to the next steps of the study.

4.3.10.2.Hair stylers
Market data could not be found specifically for hair stylers such as curly irons and flat irons.

However, it is expected that these products have a market relevance larger than 2 million units. In
fact, data from for 14 EU Member States® for hair dryers, hair stylers and hair trimmers report a
market volume of 32 million units for 2025, expected to increase to 33.4 million units by 2029%",

This product advances to the next steps of the study.

4.3.10.3.Hand dryers

The 2020 DG GROW preparatory study on hand dryers reported a market value of EUR 26 million
and a market volume of 250 000 for the EU-27 and the UK (European Commission, 2020c).

Considering the little market relevance of hand dryers, this product group is cut in this Criterion.
Nevertheless, highly horizontal requirements may still apply to hand dryers, as it will be discussed in
the next sections of this study.

4.3.10.4.Electric shavers, clippers, epilators

Electric shavers include products for women and men as well as epilators for household use.

65 Statista, Hair dryers , EU-27. Last accessed May 2025.

6 Austria, Czech Republic, Denmark, France, Germany, Greece, Hungary, Italy, Netherlands, Poland, Portugal, Romania,
Spain, Sweden

67 Euromonitor International, Consumer Appliances, Industry Edition 2025
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In 2025, the market of electric shavers for 14 EU Member States®® is expected to generate revenue
of EUR 1.5 billion, with a projected growth to EUR 1.9 billion by 2029. The market volume is
estimated at 15 million units in 2025, expected to increase to 17 million units by 2029°.

This product advances to the next steps of the study.

4.3.10.5.Electric Toothbrushes

In 2025, the market of electric and battery powered toothbrushes for 14 EU Member States’™ is
expected to generate revenue of just below EUR 1 billion, with a projected growth to EUR 1.4 billion
by 2029, mostly driven by electric toothbrushes (battery toothbrushes represent only 5% of the
market value of this product group). The market volume is estimated at 26.7 million units in 2025,
expected to experience a considerable increase to 34.7 million units by 2030, especially owing to a
sharp market increase for electric toothbrushes from 21.5 million units in 2025 to 29.2 million units
in 2029™,

Other oral care appliances such as electric plaque removers, dental water jets and electric flossers
are estimated at 776 000 units in 2025, with a decreasing trend to 712 000 units by 2029 for 14
EU Member States. Other oral care appliances are thus not considered further in this study.

This product group advances to the next steps of the study.

4.3.10.6.Consumer skincare devices

Skincare devices refer to a range of electronic or battery-operated devices used for various skincare
treatments such as cleansing, exfoliation, hair removal, rejuvenation, and others. These devices use
various technologies like light therapy, radiofrequency, ultrasound, microdermabrasion, and others.
The market for skincare devices includes various products such as facial cleansing devices, light
therapy devices, hair removal devices, acne devices, and others. The market includes both
professional-grade devices used in clinics and salons as well as home-use devices that are easily
accessible to consumers. The skincare devices market is driven by factors such as the growing
demand for minimally invasive skincare treatments, the increasing popularity of at-home beauty
devices, and the rising awareness about skincare among consumers’,

Global estimates for the market of consumer skin care devices indicate a revenue of around EUR 4
billion in 2025, with a growth forecast of 2.96% in the 2025-2030 period. Facial cleansing, anti-
aging and LED therapy devices together represent more than 68% of the total market share”.

68 Austria, Czech Republic, Denmark, France, Germany, Greece, Hungary, Italy, Netherlands, Poland, Portugal, Romania,
Spain, Sweden

69 Euromonitor International, Consumer Appliances, Industry Edition 2025.

70 Austria, Czech Republic, Denmark, France, Germany, Greece, Hungary, Italy, Netherlands, Poland, Portugal, Romania,
Spain, Sweden

7t Euromonitor International, Consumer Appliances, Industry Edition 2025.

72 https://lwww.marketsandmarkets.com/Market-Reports/skincare-devices-market-14893568.html Last accessed May
2025.

& https://www.globalgrowthinsights.com/market-reports/consumer-skin-care-devices-market-100282 Last accessed
May 2025.
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In 2025, the market of consumer skincare devices for 14 EU Member States™ is expected to
generate revenue of EUR 185 million, with a projected growth to EUR 200 million by 2029. The
market volume is estimated at 3 million units in 2025, expected to remain stable until 20297

This product advances to the next steps of the study.

4.3.11. Other small household appliances

4.3.11.1.Electric Irons

The market for irons includes a variety of electric models designed for household use, such as
steam irons, dry irons, and cordless irons.

In 2025, the market of electric irons in the EU-27 is expected to generate revenue of EUR 630
million, with a projected growth at an annual growth rate of 2.97% (CAGR 2025-2030). The market
volume is estimated to be around 17 million units in 2025, expected to remain stable until 20307°.

This product advances to the next steps of the study.

4.3.11.2 Air purifiers

The size of the residential air purifier market worldwide was 21 million units in 2021, marking peak
sales since 2015 where global sales were just below 6 million pieces’”.

In 2025, the air purifiers market in 14 EU Member States’ generated a revenue of EUR 500 million,
with a projected growth up to EUR 610 million by 2029. The market volume is estimated to be 1.9
million units in 2025, projected to slightly increase to 2 million units by 20297°.

Considering the little market relevance of air purifiers, this product group is cut in this Criterion.
Nevertheless, highly horizontal requirements may still apply to air purifiers, as it will be discussed in
the next sections of this study.

4.3.11.3.Digital scales (including smart)

No specific data could be found specifically for digital scales, but data could be retrieved for smart
scales.

In 2025, the market of smart scales in the EU-27 is expected to generate revenue of EUR 520
million, with a projected growth at an annual growth rate of 3.74% (CAGR 2025-2030). User

7 Austria, Czech Republic, Denmark, France, Germany, Greece, Hungary, Italy, Netherlands, Poland, Portugal, Romania,
Spain, Sweden

7S Euromonitor International, Consumer Appliances, Industry Edition 2025.
76 Statista, Irons . EU-27. Last accessed May 2025.
w Statista, Size of the residential air purifier market worldwide from 2015 to 2021. Last accessed May 2025.

78 Austria, Czech Republic, Denmark, France, Germany, Greece, Hungary, Italy, Netherlands, Poland, Portugal, Romania,
Spain, Sweden

7 Euromonitor International, Consumer Appliances, Industry Edition 2025.
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penetration was reported at 11.5 million users in 2024, forecasted to increase to 12.77 million
users by 20308°,

This product advances to the next steps of the study.

4.3.11.4.Smart thermometers

Smart thermometers are smart devices that collect information on body temperature by reading or
measuring this data and transmitting it via electrical signals.

In 2025, the market of smart thermometers in the EU-27 is expected to generate revenue of EUR
486 million, with a projected growth at an annual growth rate of 3.95% (CAGR 2025-2030). The
number of users of smart thermometers was 6.88 million in 2025, expected to grow to 7.19 million
users in 20292,

This product advances to the next steps of the study.

4.3.11.5.Paper shredders

No market data could be found for paper shredders in the EU. However, global estimates report a
market revenue of EUR 1.8 billion for 2023, projected to reach EUR 3.2 billion by 2030. This
however considers also commercial applications of paper shredders, which hold the highest market
revenue share of the market. The market growth is due to stringent data protection norms. In terms
of global players, North America dominates the market of paper shredders with the largest revenue
of 40% in 2023, while Asia is expected to be the fastest-growing region®,

Considering that residential applications in the EU represent only a minor fraction of this market,
this product group is cut in this Criterion. Nevertheless, highly horizontal requirements may still
apply to paper shredders, as it will be discussed in the next sections of this study.

4.3.12. Results of Criterion 2

Table 7 summarises the result of the analysis performed in this criterion, and therefore selects
those products which pass to the next criterion.

Table 7: Summary of the results of the analysis performed in Criterion 2 (C2), listing products which pass to
Criterion 3.

Product group C1 Result | Product group C1 Result
Video players/recorders CcuT Microwave ovens PASS
Video projectors/beamers PASS Electric steamers PASS
Videoconferencing systems CuT Electric grill PASS
Complex set-top boxes PASS Air fryers PASS

80  Statista, Smart scales , EU-27. Last accessed May 2025.
81 Statista, Smart thermometers . EU-27. Last accessed May 2025.
82 Paper Shredder Market Size & Share | Industry Report, 2030. Last accessed October 2025.
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Product group C1 Result | Product group C1 Result
Other small-scale cooking

Digital cameras PASS (rice/multi/pressure/slow cook, PASS
deepfry, sous-vide)

Speakers (loud, wireless, smart, PASS Coffee machines PASS

soundbars)

Audio systems (hi-fi, radios, players, PASS Electric kettles PASS

amps)

MP3 players CuT Toasters PASS

Perlpherals/Accessorl'es (including PASS Foqd processing PASS

game, remotes, docking) (mix/grind/blend/juice)

External drives PASS Electric knives CuT

Power banks PASS Equ.openlng/sealmg CUT
container/package

Game consoles PASS Raclette makers CuUT

E-book readers/note-taking tablets PASS Waffle makers CUT

Smartwatches, fitness trackers PASS Hair dryers PASS

Headsets, headphones (including VR) PASS Hair stylers PASS

Earphones and earbuds PASS Hair shavers, clippers, epilators PASS

Electronic cigarettes (non-single use) PASS Hand-dryers PASS

Home network equipment (router, PASS Electric Toothbrushes PASS

gateway/loT access)

Office netvyork equipgiRtservers PASS Consumer skincare devices PASS

routers, switches)

Home NAS PASS Electric Irons PASS

Base stations CcuT Air purifiers CUT

Electric scooters PASS Digital scales (including smart) PASS

Electric bicycles PASS Smart thermometers (kitchen+care) PASS

Mini ovens PASS Paper Shredders CuT

Qmspact HPARg mul ¢j_~mp_rgmll

4.4. Criterion 3: Technical complexity

As explained in Section 4.1., Criterion 3 responds to the regulatory provision that horizontal
requirements may apply to a set of products which demonstrate common characteristics. Product
homogeneity is likely to offer opportunities for provision homogeneity, in turn increasing policy-
making efficiency in terms of time and resources (e.g. in defining requirements or in harmonising
verification procedures). However, when products are not technically complex, the repair potential is

in turn limited.

Notes on the assessment:

1. itis assumed that all product groups that have already been regulated pass the C3 test for

complexity;
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2. product groups that are mono-component (or mono-h\o mi\g rc’ i noig **jhky s»$ are cut;

3. from this assessment, the relevance of battery removability/replaceability is not considered,
as this is addressed by the Battery regulation. Therefore, products for which only battery
replacement is relevant, can be expected to be cut-off.

Table 8 below lists the product groups that are proposed to be cut off in Criterion 3. Products not
passing this criterion are not evaluated further.

Table 8: Summary and justification of the results of the analysis performed in Criterion 3 (C3), listing products
which fail in Criterion 3.

Product group C3 Result Justification
Electronic cigarettes (non-single Failure variability could not be identified,
use) CUT considering that battery removability is

considered in the Battery Regulation.

External drives (hard drives, cuT Mono-component product. Low repair
memory stick, graphic units) potential.

Power banks cuT Mono-component product. Low repair
potential.

Qmspact HPARq mul ¢j_~mp_rgml

4.5. Criterion 4: Negligible impacts of the non-use phase

As explained in Section 4.1, this criterion establishes the relevance of lifetime extension measures

by cutting out the product groups for which the use phase is predominant in their life cycle. To this

end, life cycle assessments available in the literature were examined, especially with respect to the
life cycle phases contributions to total product environmental impacts. For this, this Criterion 4 cuts
products for which the use phase contributes to 90% or more of the lifecycle impacts. Results and

recommendations from available life cycle studies are presented in the next sections on a product-
by-product basis.

Products not passing this criterion are not subject to the analyses in the next tasks, but are
nevertheless considered for the potential setting of highly horizontal ESPR requirements on
repairability.

4.5.1. Consumer electronics

Video projectors/beamers

A study by Cheung et al (2018) assessed the environmental impacts of video projectors, considering
also the latest advancements in energy efficiency. The study found that for global warming
potential and primary energy demand the use phase represents around 80% of total impacts, while
for metal depletion it represents around 5% of the life cycle impacts. The majority of the impacts
are due to the printed wired boards and the electronic components for almost all impact categories
except for land use change, which are parts that are known to be characterised by large impacts in
the extraction and manufacturing phase. The study also concluded that lifetime extension of video
projectors can provide high environmental improvement potentials, while increases in energy
efficiency during the use phase are less beneficial, given that major improvements in energy
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efficiency are not expected (current models available on the market are only 1% more energy
efficient than past models, and new releases of established technologies, such as in the case of
video projectors, do not incorporate significant energy efficiency improvements).

This product advances to the next steps of the study.

Complex set-top boxes

Complex set-top boxes were found to be environmentally significant in terms of energy use as well
as material extraction (European Commission, 2020b).

A study by the company Apple®? reports that the Apple TV 4K device is associated with 62% of
emissions from the production phase and 37% from the use phase.

The preparatory study conducted for the Ecodesign Working Plan 2022-2024 (Viegand Maagge et
al, 2021) highlights that the active mode of small networking equipment for home and office use is
responsible for a consumption of 14 TWh electricity (108 PJ of primary energy) each year, and even
minor energy improvements can have a significant impact, therefore highlighting the improvement
potential of setting power consumption limits for the active mode. In addition to energy efficiency,
resource efficiency can improve the lifetime of complex set-top boxes, for example with firmware
and software updates (to secure as a minimum security updates) and, in some cases, upgradeable
design (software and hardware.

The same study and Poppelaars (2024) suggest that these products are often replaced before end
of technical lifetime due to desire for upgrades, new protocols, hew internet providers and are sold
from retailer to consumer as part of a service by service operators.

This product advances to the next steps of the study.

Digital cameras

A study by Sai et al (2023) indicates that the Production stage in DSLR cameras is the predominant
phase for two main impact categories: greenhouse gas (GHG) emissions and abiotic depletion
potential (ADP), as illustrated in Figure 3 below (with the exception of GHG emissions in a rental
scenario).

8 https://share.google/z5YuujletO9kSBYVA
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Figure 3: Environmental impacts of purchase and rental services for GHG emissions (left) and ADP (right).
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This product advances to the next steps of the study.

Speakers (loud, wireless, smart, soundbars)

The production of smart speakers involves the extraction of rare earth metals, which is a highly
energy-intensive process and generating a substantial amount of greenhouse gases, contributing to
global warming®*. Due to the presence of these materials, it is likely that materials extraction and
manufacturing will be an environmental hotspot in this product.

An analysis by the company Jabra® reports that for the product Jabra Speak 750, the majority of
emissions are associated with materials and manufacturing, followed by transport, as illustrated in
Figure 4. The use phase only contributes to 3.5% of the environmental impacts of the product.

Another study by the company Apple® reports that for the product HomePod mini, 50% of carbon
emissions originate from the Production phase, while 37% come from the Use phase. For the newer
version of the HomePod (2nd generation), the analysis conducted by Apple reports that 64% of
carbon emissions originate from the Production phase, while 34% come from the Use phase.

For the purpose of this Preparatory Study, digital voice assistants are also considered within the
product group for speakers. A study by Oko-Institut (2020) targeting digital voice assistants estimated
that the carbon footprint for this type of products mainly originates from the manufacturing stage,
rather than from the use phase (33 kg COzq per year over 4 kg COaeq per year, respectively).

This product advances to the next steps of the study.

84 https://ts2.space/en/the-environmental-impact-of-smart-speakers-and-voice-assistants-what-you-need-to-
know/#gsc.tab=0

8  https://share.google/IM7jtQWWRIFGWRgzA

8  https://share.google/eqgG54qLYx5cO0W117
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Figure 4: breakdown of emissions in CO,-eq by lifecycle stage for Jabra Speak 750.
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Audio systems (Hi-Fi, stand-alone, players, amplifiers, tuners, receivers)

A study by Malmodin and Lundén (2018) on the energy and carbon footprint of the ICT sector 2010,
2015 reports that the use phase ajn °Cjh~ <p_dj Ntno™hn» represents the vast majority of impacts
in terms of carbon footprint, especially if compared to the manufacturing phase, as illustrated in
Figure 5 (even though the study does not specify what product groups are considered in this category).

Figure 5: Quantity, carbon footprint, weight, and value for different products, including Home Audio Systems.
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Source: adapted from Malmodin and Lundén (2018)

It can be assumed, however, that energy efficiency gains are already taking place, since making the
production phase appears most relevant to address. For radio systems, for instance, switching to
Digital Audio Broadcasting (DAB+) technology and abandoning of FM transmission has reduced the
energy needed to broadcast by 10-20% compared to the energy required to broadcast a service on
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FM®, As the new DAB system will gradually replace FM transmission, a reduction of total energy
consumption by 75-90% is estimated. Furthermore, for many devices, especially those forming part
of systems, the majority of use phase energy consumption derives from idle or standby modes,
which are already tackled by relevant ecodesign requirements (European Commission, 2020).

This product advances to the next steps of the study.

Peripherals (Keyboards, mice, presenters, docking stations, gaming accessories)

For docking stations, the company DELL provides reports® of estimated carbon footprint for different
docking station models (WD19TBS, WD19S and WD19DCS). The analyses reveal that the production
phases are responsible for 71-74% of environmental impacts in terms of global warming potential,
as shown in Figure 6.

Figure 6: Breakdown of Global Warming Potential impacts by lifecycle stage (in %) for the docking station
model DELL WD19DCS.

45 4095

298
— 30 m Total

5 Manufacturing
Distribution

15 Use

GWP (kg COz &

10 7.75 . m EoL w.rec.

Source: DELL®8

Docking stations have their own (internal) power usage, which according to i-tec® mostly ranges
between 5-15W, therefore making energy consumption during the use phase largely not relevant.

For keyboards and mice and other peripherals, the company Logitech®® published a database of
carbon emissions reporting carried out with an LCA approach. These analyses find that:

& For the 25 (wired and wireless) mice models reported, the distribution of impacts average
65.8% in the manufacturing stage and 19.3% average in the use phase;

0 For the 25 (wired and wireless) keyboard models reported, the distribution of impacts average
67.1% of impacts in the manufacturing stage, compared to an average of 7.3% in the use
phase;

8 https://share.google/IHKP1QuOrlQiSmxelL

8  https://www.dell.com/en-us/Ip/dt/product-carbon-footprints

8 https://i-tec.pro/en/technical-assistance/usb-c/

% https://www.logitech.com/en-eu/sustainability/carbon-clarity.html
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0 For the 15 webcams assessed, 55% of impacts occur in manufacturing stage and 38% in the
use phase.

For gaming accessories, the company Logitech®® published a database of carbon emission reporting
carried out with an LCA approach:

0 For 15 (wired and wireless) gaming mice models, the manufacturing stage accounts for on
average 66.3% of total impacts, while the use stage accounts for 21% of total impacts;

0 For 10 (wired and wireless) gaming keyboard models, the manufacturing stage accounts for on
average 79.4% of total impacts, while the use stage accounts for 9% of total impacts;

0 For 6 types of wheels and gear products, the manufacturing stage accounts for on average 59.2%
of total impacts, while the use stage accounts for 18.8% of total impacts.

This product advances to the next steps of the study.

Game consoles

Game consoles are challenging in terms of impacts of lifecycle stages, first because they come in
very diverse configurations (e.g. portable / non-portable), but also in very diverse gaming modes
(discs, game download, cloud gaming etc). For the purpose of this study, it is suggested that the
focus remains only at the device level.

Game consoles are characterised by complex supply chains that rely on the mining of metals and
rare-earth elements (gold, copper, lead, nickel, zinc, lithium, cobalt and cadmium), the production of
new plastics, and highly specialized manufacturing processes. The latest generation of consoles
consume around 200W of power, placing them at the upper end of household appliances. Newer
devices have built-in energy efficiencies, but their added features and performance upgrades often
eat up those savings. The rapid replacement of one generation with the next one (the typical
lifetime is 6-7 years) has also led to a path of designed obsolescence, which has resulted in
complex waste and disposal issues. The main environmental hotspots of a games console are its
electronics and control units®*.

With regards to tabletop consoles®?, a study by Aslan (2020) for the game console PS4 reveals that,
overall, the use phase is the main life cycle carbon hotspot for all gaming methods, accounting for
between 40% and 90% of all carbon emissions. However, based on their findings, the use phase
emissions for gaming would be significantly lower in a country with low carbon electricity, such as
Sweden. Furthermore, of the carbon emissions occurring use phase, up to 50% were non-console
related and attributed to Internet-related components, as illustrated in Figure 7. This highlights the
complexity of trying to reduce the life cycle impacts of product-service systems, such as gaming.

Hi*ngnjao \gnj knjqi_"n °@"j Knjady~n»*® for several of their products. For the game device Xbox, the
use phase seems dominant both for the Series X (73% of impacts) and the Series S (76% of
impacts) (Figure 8). However, the other life cycle stages have a non-negligible contribution.

91 https://www.weforum.org/agenda/2022/11/environmental-impact-of-video-gaming-consoles/

92 Here meaning game consoles that consist of a console unit and one or more controllers and require connection to a
display such as a television or monitor.

93 https://www.microsoft.com/en-us/download/details.aspx?id=55974
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Figure 7: Component hotspots in terms of carbon emissions of game consoles for three different gaming

scenarios.
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No LCA studies could be found addressing the specificities of handheld game consoles.
Nevertheless, it is expected that the contribution of the use phase is lower compared to the case of
tabletop game consoles, as a result of lower energy consumption during the use phase.

As such, this product group advances to the next steps of the study.

E-book readers/note-taking tablets

An LCA study by =jg\1y\ Hirfjgid \i_ =jo\1Y\ (2024) estimates that from a carbon footprint point
of view, more than 90% of the emissions derive from the production phase of an e-book reader.

This product advances to the next steps of the study.

Smartwatches, fitness trackers

The company Apple provides environmental reports for the life cycle product emissions for different
Apple Watch models. According to such reports, it is estimated that 78% of the environmental
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impacts (in terms of carbon footprint) of a smartwatch occurs during the production stage®, mainly
due to the use of electronics and materials such as tungsten, rare earth elements or aluminium. The
share of emissions stemming from the production stage has increased in the newer models,a
estimated now at around 81% (from around 65% to 78% in previous models), while the Use phase
accounts only for about 2-4%.

The company Samsung® provides data for the smartwatches of the Galaxy Watch series, which
reporo ndhdg\n n~npgon o <kkg n. For older models, around 69% of a carbon emissions occurred in
the production stage, and 18% in the use phase. For recent models, the production phase is
responsible for around 75-80% of carbon emissions, while the use phase accounts for only 1-8%.

This product advances to the next steps of the study.

Headphones and headsets (including VR headsets)

According to a study by Herrmann et al (2023), the manufacturing phase accounts for 81.2% of the
global warming potential impacts, which is by far the main hotspot in the life cycle of a headphone,
followed by packaging (10.9% of impacts), end-of-life (3.6%), distribution (2.8%), and use phase
(1.5%). The main contribution in the manufacturing phase stems from circuit boards, molded plastic
components, cast metal components, and the electricity needed for assembly, as reported in Figure
9.

Figure 9: Global Warming Potential (GWP) results for headphones.

Manufacturing GWP (kg Packaging GWP (kg Distribution GWP (kg Use GWP (kg End-of-life GWP (kg

C0»-Eq) C02-Eq) CO-Eq) C0,-Eq) C0,-Eq)
Electricity 1.43 Accessories  0.24 Transport, 0.2 Electricity 0.18 Incineration 0.42
lorry charging
Foams 0.05 Bag, 0.88 Transport, 0.14 Pyrometallurgic 0.02
polyester ship treatment
Wires 0.05 Carton 0.14
Circuit boards 4.92 Papersleeve 0.04
Li-ion-battery 0.10
Molded plastic 1.32
components
Cast metal 2.02
components
Total 9.88 Total 1.33 Total 0.34 Total 0.18 Total 0.44

Source: Herrmann et al. (2023).

Moreover, the company Jabra provides LCA studies for the headphones model Evolve 2 85, whose
results are reported in Finally, LCAs carried out by the company Logitech show that for headsets on
average 63% of impacts occur in the manufacturing stage and 9.6% in the use phase. Moreover, for
22 (wired and wireless) gaming headsets models, the manufacturing stage accounts for on average
65.1% of total impacts, while the use stage accounts for 14.2% of total impacts.

Figure 10 below.

% https://www.apple.com/environment/pdf/products/watch/Apple_Watch_Series6_PER_sept2020.pdf

95 https://semiconductor.samsung.com/sustainability/environment/green-technology/life-cycle-assessment/
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Finally, LCAs carried out by the company Logitech®® show that for headsets on average 63% of
impacts occur in the manufacturing stage and 9.6% in the use phase. Moreover, for 22 (wired and
wireless) gaming headsets models, the manufacturing stage accounts for on average 65.1% of
total impacts, while the use stage accounts for 14.2% of total impacts.

Figure 10: Life Cycle Assessment (LCA) results for E\Jn\in headphones model Evolve 2 85.
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We carry out LCAs on our products to understand their impact on the environment so we can act to reduce it.
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With respect to Virtual Reality headsets, an LCA-based study by Andrae (2017) demonstrates that
pre-assembly and assembly processes account for between 53% and 87% (based on four different
scenarios) of the overall environmental impact of VR headsets, while the use phase only accounts
for between 2% and 9%. The study takes into account four different scenarios and three different
weighting methods.

In addition, the company Apple®® reports, in the environmental assessment for Apple Vision Pro, that
62% of the GHG emissions originate from the production phase, while 32% originate from the use
phase.

This product advances to the next steps of the study.

Earphones and earbuds

The company Jabra provides LCA studies for the earbuds model Evolve 2 buds, whose results are
reported in The dominance of the non-use phase in earbuds in terms of contribution to climate

% https://www.logitech.com/en-eu/sustainability/carbon-clarity/logi-products.html

97 https://www.jabra.com/en-emea/-/media/Files/sustainability/Ica/v2407 23/Infographic---Evolve2-85.pdf
% https://share.google/ma8IPcplUOdAXZOGu
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change impacts is also confirmed by Sanchez et al. (2024), who conducted an LCA on the earbud
model Fairphone XL Buds, as presented in Figure 12 below.

Figure 11 below.

The dominance of the non-use phase in earbuds in terms of contribution to climate change impacts
is also confirmed by Sanchez et al. (2024), who conducted an LCA on the earbud model Fairphone
XL Buds, as presented in Figure 12 below.

Figure 115 Gla™ >t"g” <nn"nnh ™10 #G><$ m npgon ajm E\Jn\in earbuds model Evolve 2 buds.
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99 https://www.jabra.com/en-emea/-/media/Files/sustainability/lca/v240723/Infographic-Evolve2-Buds.pdf
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Figure 12: Life Cycle Assessment (LCA) results (Kg CO..¢q) for the earbud model Fairphone XL Buds for
different use scenarios.
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Source: Sanchez et al. (2024)
Finally, LCAs carried out by the company Logitech'® show that for earbuds on average 79% of
impacts occur in the manufacturing stage and 6% in the use phase.
This product advances to the next steps of the study.

Home network equipment (router, gateway/loT access)

The study from Okolnstitut (2020b) calculated the carbon footprint of a number of electronic
devices, including routers, comparing the production and use phase as reported in Figure 13. For a
router, it is estimated that the use phase is by far the main contributor in terms of carbon footprint,
with negligible impacts coming from the manufacturing stage.

100 https://www.logitech.com/en-eu/sustainability/carbon-clarity/logi-products.html
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Figure 13: Carbon footprint for intensive use of digital technologies.
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According to the Ecodesign Working Plan 2022-20248, standby and networked standby modes,
responsible for approximately half of energy consumption, are already regulated by Commission
Regulation (EU) 2023/826. Based on data from The Power Consumption Database!®, it seems that
a product such as a router can have an energy consumption of 1-10 W and even up to 20 W or
higher, suggesting a potential for significant energy saving by setting a limit on the active mode
power consumption and push the manufactures to produce energy-efficient BAT (Best Available
Technology) products. In addition to energy efficiency, resource efficiency requirements can improve
the lifetime of routers, for example by setting minimum requirements for firmware and software
updates (to secure as a minimum security updates) and, in some cases, upgradeable design
(software and hardware. Assuming that such measures result in an average lifetime extension of
one year, the approximate annual CO. savings would be an additional 75 kt.

The lifetime of such devices is strongly dependent on frequent technological advancements related
to performance characteristics, as well as network providers (subscriptions) who provide such
devices and often consider end-of-life management of the device.

This product advances to the next steps of the study.

Office network equipment (servers, routers, switches)

Similarly to home network equipment products, office network equipment products are often
replaced before the end of their technical lifetime due to desire for upgrades, new protocols, new
internet provider, lack of software upgrades, etc. Lifetime can be improved with resource efficiency
requirements e.g. minimum requirements for firmware and software updates and upgradeable
design (software and hardware).

101 https://www.tpcdb.com/
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This product advances to the next steps of the study.
Home NAS

It is challenging to assess the home NAS product group with regards to its environmental lifecycle
impacts, because for many impact categories, the results are heavily dependent on the source of
electricity, and the scale of use of renewables.

The company Seagate’? provides Product Life Cycle Assessments at model level for their product
portfolio, and for their NAS Ironworf Pro model, the use phase seems to be responsible for 66.2% of
the GHG emissions, 35.4% for human toxicity, and 56.3% for water depletion.

This product advances to the next steps of the study.

4.5.2. Light means of transport

Electric (kick) scooters

Several studies exist that assess the relevance of life cycle phases for the environmental impacts of
electric scooters (e.g. Badia and Jenelius, 2022; Baumgartner and Helmers, 2024; De Bortoli, 2021).

The available literature suggests that the production phase is clearly the dominant one compared to
the use phase in terms of environmental impacts. This is maintained for various scenarios, lifetimes
and material uses (e.g. aluminium vs plastic scooters), as well as shared mobility schemes (see This

product advances to the next steps of the study.

Figure 14 and Figure 15).
This product advances to the next steps of the study.
Figure 14: Comparative GWP (over 100 years) impacts of aluminum scooter and plastic e-scooter based on 6,

12, and 24 months of use, equivalent to 2700, 5400, and 10,800 km of mileage. Material recycling credits
indicated in grey columns.
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102 https://www.seagate.com/innovation/circularity/

55


https://www.seagate.com/innovation/circularity/

Figure 15: Carbon footprint comparison of different transportation modes in Paris per pkt
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Electric bicycles

The study by Liu et al. (2023) suggests that the production of electric bicycles is the dominant
phase over other stages, account for at least 75% of total environmental impacts, for different
configuration scenarios and different impact categories (see Another study by Felipe-Falgas et al.
(2022) examines the cases of shared e-Bikes, e-Scooters, and e-Mopeds in Spain (Barcelona),
reaching the same conclusions as for e-bikes (Liu et al., 2023) in terms of Global Warming
Potential.

This product advances to the next steps of the study.
Figure 16).

Another study by Felipe-Falgas et al. (2022) examines the cases of shared e-Bikes, e-Scooters, and
e-Mopeds in Spain (Barcelona), reaching the same conclusions as for e-bikes (Liu et al., 2023) in
terms of Global Warming Potential.

This product advances to the next steps of the study.

Figure 16: Life cycle environmental impacts of electric bicycles by stage.
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4.5.3. Small household appliances

Microwave ovens

In terms of their environmental relevance, it has been concluded that despite the relevance of the
manufacturing process, and the fact that power consumption for this product is lower compared to
other cooking appliances (a power usually ranging from 0.5 to 1.1 kW), energy use in the use stage
is still the main contributor to most of the impact categories evaluated (Gallego-Schmid et al,
2018).

In light of this, this product group is cut in this Criterion. Nevertheless, highly horizontal
requirements may still apply to this products group, as it will be discussed in the next sections of
this study.

Mini ovens

No specific data could be found for mini ovens. It is assumed that similarly to other cooking
appliances, energy use during the use phase is dominant.

In light of this, this product group is cut in this Criterion. Nevertheless, highly horizontal
requirements may still apply to this products group, as it will be discussed in the next sections of
this study.

Electric steamers

No specific data could be found for steamers. It is assumed that similarly to other cooking appliances,
energy use during the use phase is dominant.

In light of this, this product group is cut in this Criterion. Nevertheless, highly horizontal
requirements may still apply to this products group, as it will be discussed in the next sections of
this study.

Electric grills

No specific data could be found for electric grills. It is assumed that similarly to other cooking
appliances, energy use during the use phase is dominant.

In light of this, this product group is cut in this Criterion. Nevertheless, highly horizontal
requirements may still apply to this products group, as it will be discussed in the next sections of
this study.

Other small-scale cooking (rice/multi/pressure/slow cookers, deep fry, s-vide)

It was not possible to find environmental studies for many of the products under this product groups.
An LCA study by Sha and Ameta (2011) for a rice cooker concluded that the use phase is by far the
dominant lifecycle stage for all the environmental impact categories examined (see Figure 17).

It is assumed that the other products show a similar environmental profile to rice cookers, and that
the use phase is the dominant phase in their life cycle, owing to the large energy consumption needed
to cook food preparations.
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Figure 17: Life cycle assessment results for rice cooker for 11 environmental impact categories.
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In light of this, this product group is cut in this Criterion. Nevertheless, highly horizontal requirements
may still apply to this products group, as it will be discussed in the next sections of this study.

Air fryers

Estimations of life cycle carbon emissions made by the company Ninja'®® estimate that the
dominant life cycle stage for air-fryers is the use phase, although the other phases cannot be
considered non-negligible (see Figure 18).

103 https://newsroom.sharkninja.com/wp-content/uploads/2024/06/SharkNinja-ESG-Report-2023.pdf
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Figure 18: Carbon emissions by life cycle stage (kgCO..eq) for some small household appliances.
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This product advances to the next steps of the study.

Coffee machines

Life cycle studies carried out by the company Ninja'®'% estimate that the dominant life cycle
stages for a coffee machine in terms of carbon emissions are the raw materials extraction and the
manufacturing (see Figure 18). The use phase is also very relevant in terms of carbon emissions.

In terms of professional machines, results differ, as Favi et al (2019) found that the environmental
hotspot was the use phase, responsible for about 95% of the overall lifecycle impact (considering
an Italian use scenario, product lifecycle of 5 years, switch-on time of 12 hours per day).
Nevertheless, professional appliances are not the focus of this Report.

This product advances to the next steps of the study.

Electric kettles

A number of lifecycle assessment studies are available in the literature, and all of them arrive to
the conclusion that the use phase of kettles is the main responsible for environmental impacts. A
study by Gallego-Schmid et al. (2018) suggests that the use stage of a kettle contributes to 80% of
its environmental impacts, considering an EU electricity mix in 2014. Another study by Marcinkowski
and Zych (2017) arrives to a different conclusion at 92% in case of the electric kettle, with the
majority of environmental impact is caused by electricity or natural gas consumption during usage
stage, however assuming central European conditions (e.g. Polish electricity mix).

This product advances to the next steps of the study.
Toasters

A study by Bovea et al. (2020) presented LCA results for several small household appliances,
including toasters, including the impact categories of acidification, eutrophication, global warming,
ozone layer depletion, photochemical oxidation and human toxicity. In the case of the toasters, the
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manufacturing stage is the dominant one dominant for all scenarios, with the use stage
contributing only marginally (Figure 19).

Figure 19: Life cycle assessment results for toasters (ReCiPe end-point LCIA).
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Source: Bovea et al (2020).

This product advances to the next steps of the study.

Food preparation appliances

In terms of blenders and hand-mixers, the LA carried out in the framework of preparatory study for
the Ecodesign Energy Labelling Working plan 2020-2024 (Viegand Maagee et al, 2021) concluded
that the manufacturing phase was the most damaging to the environment for these products. In
addition, the type of materials used for manufacturing the blender played the most significant role
in determining the overall environmental impacts.

For juicers, a recent LCA study (Shaukat et al, 2021) found that the manufacturing and material
phases have the greatest contribution to the environmental impacts of a epi*“nin life cycle. Similar
results were found by Bovea et al. (2020), based on the LCIA method (No life cycle assessments
could be found for food processors. However, the power consumption of a food processor is
between 1 and 1.5 kW, which results in comparable annual energy consumption to electric ovens
(Rodriguez Quintero, 2022). Their mass is between 8-12 kg, depending on the model and
functionalities, and they are mostly made of plastic and metals. Due to their higher complexity
compared with other kitchen appliances, it can be considered that lifecycle stages such as
extraction and manufacturing have more relevance.

In light of the above, this group of products advances to the next steps of the study.
Figure 20).

No life cycle assessments could be found for food processors. However, the power consumption of
a food processor is between 1 and 1.5 kW4, which results in comparable annual energy
consumption to electric ovens (Rodriguez Quintero, 2022). Their mass is between 8-12 kg,
depending on the model and functionalities, and they are mostly made of plastic and metals. Due to
their higher complexity compared with other kitchen appliances, it can be considered that lifecycle
stages such as extraction and manufacturing have more relevance.

104 https://www.endesa.com/en/blogs/endesa-s-blog/home-appliances/the-real-consumption-of-small-kitchen-appliances
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In light of the above, this group of products advances to the next steps of the study.

Figure 20: Life cycle assessment results for juicer (ReCiPe end-point LCIA).
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Source: Bovea et al (2020).

Hair dryers

A study by Bovea et al. (2020) presented LCA results for several small household appliances,
including hair dryers, showing the impact categories of acidification, eutrophication, global warming,
ozone layer depletion, photochemical oxidation and human toxicity. In the case of the hair dryers,
the manufacturing and use phases considerably contribute to the environmental impacts selected
(Figure 21).

Figure 21: Life cycle assessment results for hair dryers (ReCiPe end-point LCIA).
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This product advances to the next steps of the study.

Hair stylers

Estimations of lifecycle carbon emissions made by the company Ninja!®® estimate that the
_jhidi\ioga ™ t"y" no\b™ ajmfc\in-notg mnidn oc™ pn~ ke\n, accounting for approximately 70% of
the climate change emissions of its life cycle (Figure 18).

This product advances to the next steps of the study.

Hair shavers, clipper, epilators

A study by L6v and Fetene (2012) concluded that the main environmental hotspots in electric
shavers are the materials extraction and the use phases. These results could also be extrapolated to
epilators and hair clippers, due to their similarities.

This product advances to the next steps of the study.
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Electric Toothbrushes

A LCA study by Lyne et al. (2020) found that, in the case of an electric toothbrush, materials
extraction, transport and manufacture were the dominant life cycle stages in terms of
environmental impacts, depending on the impact category (Figure 22). The mass of an electric
toothbrush is around 300 grams, most of it being plastics such as PP or PA, metals such as
stainless steel, and other materials for the battery or electronic parts. Most of the impacts can be
attributed to the manufacturing of the electronics, the battery, the moulded head or the electric
motor, making them relevant from the perspective of this Criterion 4. In contrast, the use phase of
electric toothbrushes is estimated to be almost negligible. Energy consumption is not an
environmental hotspot in electricity toothbrushes, which tend to use between 1-3 W during
charging. They generally need to be plugged for 16 hours every other 5 day, depending on usage’®.

Figure 22: Life cycle assessment contribution analysis for an electric toothbrush.
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Source: Lyne et al. (2020)

105 https://toothshow.com/how-much-electricity-does-an-electric-toothbrush-use/?utm_content=cmp-true
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Figure 23: Relative contribution of the lifecycle stage (%) to the energy and CO, footprint impacts.
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Another study by Suarez (2020)'° shows that the dominant phase of an electric toothbrush in
terms of environmental impacts is materials extraction, while the use phase is estimated at around
30% of total carbon footprint (Figure 23).

This product advances to the next steps of the study.

Consumer skincare devices

No specific data could be found for consumer electronics. It is assumed that similarly to other electric
personal care appliances, energy consumption during the use phase is not dominant.

This product advances to the next steps of the study.

Electric (steaming) irons

A LCA study by Religa et al. (2019) using the ReCiPe method estimated the Ecopoints (Pt) of three
electric iron models. In all analysed iron models, the greatest impact on the environment was the
consumption of electricity during the operation of the iron. They point out that the impacts caused by
the materials extraction and the production phases were between 1-1.5% for all models, even in the
case of the presence of a display and printed circuit board.

Similarly, the LCA study conducted by Bovea et al. (2020) found that the use phase was the
dominant contributor to the environmental impacts of electric irons (Figure 24).

106 https://s3images.coroflot.com/user_files/individual_files/original_pdf 230918 wmdjy8dd7sacy7krudbricjbi.pdf
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Figure 24. LCA results for electric (steaming) irons (ReCiPe end-point LCIA).
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In light of this, this product group is cut in this Criterion. Nevertheless, highly horizontal
requirements may still apply to this products group, as it will be discussed in the next sections of
this study.

Digital scales (including smart)

LCA studies specifically targeting digital scales could not be found, but the use phase is not
expected to be the dominant phase in their life cycle. In fact, digital scales are expected to have low
use intensity, typically operating with batteries of general use giving a relatively long lifetime.

This product advances to the next steps of the study.

Smart Thermometers

LCA studies specifically targeting electric thermometers could not be found, but the use phase is
not expected to be the dominant phase in their life cycle. In fact, electric thermometers are
expected to have low use intensity, typically operating with batteries of general use giving a
relatively long lifetime.

This product advances to the next steps of the study.

4.5.4. Results of Criterion 4

Table 9 summarises the result of the analysis performed in this criterion, and therefore selects
those products which pass to the next criterion.

Table 9: Summary of the results of the analysis performed in Criterion 4 (C4), listing products which pass to
Task 2 of this study. Oc™ *jgphi {Use phaset represents the contribution (%) of the use phase in terms of
total life cycle impacts.

Use Use
Product R::" t phase | Product ReC:LI ¢ phase

(%) (%)
Video projectors/beamers PASS | 5-80% | Microwave ovens CuT >99%
Complex set-top boxes PASS 37% | Electric steamers Cut n.a.
Digital cameras PASS <10% | Electric grills CuT n.a.
Speakers (loud, wireless, 0 . 0
smart, soundbars) PASS 35% | Air fryers PASS 60%
Audio systems (hifi, radio, PASS 80% Other (rlce/muItllpres:sure/slow cuT ~99%
players, amp) cook, deepfry, sous-vide)
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Use Use
Product Recstl i phase | Product ReC;LI ¢ phase

(%) (%)
Peripherals/Accessories (incl _5A0 . .
game, remates, docking) PASS | 7-20% | Coffee machines PASS 30%
Game consoles PASS 65% | Electric kettles PASS ey

80%

E-book readers PASS <10% | Toasters PASS 7%
Smartwatches, fitness PASS 5% Food preparation appliances PASS 10%
trackers
\H/g;"dsets' headphones (incl. PASS | 5% | Hair dryers PASS | 70%
Earphones and earbuds PASS 5% Hair stylers PASS 70%
Home net equipment (router, o Hair clippers / shavers / 0
gateway/loT access) PASS 83% epilators PASS 40%
Office net equipment (servers, 0 ¢ .
routers, switches) PASS 84% | Electric Toothbrushes PASS 30%
Home NAS PASS 66% | Consumer skincare devices PASS na.
Electric scooters PASS 10% | Electric Irons CuT >98%
Electric bicycles PASS 20% | Smart thermometers PASS n.a.
Mini ovens CUT >99% | Scales (digital/smart) PASS n.a.

Qmspact HPARq mul ¢j_~mp_rgml
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5. Phase | - Task 2: Scope Definition

As discussed in the introduction, establishing horizontal ecodesign requirements is expected to offer
benefits in terms of policy-making efficiency, but could also be associated with challenges, if the
selected scope consists of product groups that are heterogeneous to the point that they require
substantial product-specific analysis. The selection of scope becomes thus a critical step in defining
measures of this type.

Task 1 in the methodology for ecodesign of energy-related products (MEErP) is optionally proposed
for the case of large or inhomogeneous product groups, in order to carry out a first product
screening with the aim of re-grouping or narrowing the product scope, as appropriate from an
ecodesign point of view, for the subsequent analysis (Kemna et al., 2011). Due to the product-
specific approach of the Ecodesign Directive, this option has only seldom been used in preparatory
studies developed under the old regime.

In the case of horizontal ecodesign requirements, the width and heterogeneity of the scope calls for
the need to carry out a first screening aimed at determining the appropriateness of a product scope
for a horizontal measure on product repairability including a repairability scoring system. This task
therefore aims at narrowing the wide initial scope before proceeding in the next chapters with
individual product analyses.

5.1. Criteria description

The four following criteria are proposed to be used:
Criterion 5 (C5): Independent- or end-user relevance;
Criterion 6 (C6): Failure frequency and complexity;

Criterion 7 (C7): Expected vs actual lifetime disparity;
(C8):

Criterion 8 (C8): Repairability potential.

Criterion 5. This criterion is based on the assumption that Original Equipment Manufacturers
(OEMs) already have the technical ability to conduct repairs on their own products, notwithstanding
that this may not take place for other reasons, such as economic non-viability or lack of interest by
the consumer. On the contrary, ecodesign requirements aim at stimulating repair by enabling a
wider range of market actors to conduct or seek repair, thus increasing the scenarios and the
probability that a repair takes place, and the product lifetime is extended. Therefore, the technical
parameters that determine reparability, either related to the easy disassembly at design level (e.g.
low disassembly), or to the provision of reparability-enabling services (e.g. spare parts), refer to the
ability of those actors other than the OEM to perform a repair. If, for instance, considering all
reasonable design options, a repair is safe only for the OEM itself to perform, addressing technical
reparability at policy level has little relevance. Examples of product groups which may be cut off at
this criterion are those designed for industrial applications, those with high take-back rates and
products which are linked to a service deeming them technologically obsolete (e.g. network
equipment).

Criterion 6. This criterion refers to the frequency of failure of a device, either demonstrated by
failure frequency data (failure rates), and/or attributed to product characteristics that constitute the

i~ _agnn k\in _pniib oc™ knj_p~on gla“oth™ hjgn™ knj\]¢°) Knj_p”on require repair when a failure
occurs on a part or a function of the product that deems its use not possible or desirable. That is
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the case when products are more exposed to environmental stresses, accidents or part aging under
normal conditions of use (Prakash et al, 2020). For instance, products that are designed to be
portable and mobile are also more likely to experience drops and shocks during handling or
transportation by the user, therefore leading to more frequent failures for some of its parts
compared to others (e.g. including products that contain a display). Similarly, products that are
battery-powered contain a component which most likely ages faster than its other components, and
would require repair or replacement at some point.

It must be noted that the relationship between failure frequency and appropriateness of repair is
non-linear; even though generally repair becomes a desirable strategy when failures occur, if those
failures are too frequent, then repair becomes less attractive due to cost, lack of time, or
frustration, and lifetime extension via product reliability becomes a more attractive option
(Svensson-Hoglund et al, 2023).

As a rule of thumb, product groups with low frequency failure, or for which no data or consumers
reports on frequency failure can be found, are candidate to be cut-off at this criterion. Additionally,
the lack of failure types in a given product group may also lead to a cut-off: non-complex products,
for which only one part is likely to fail, or for which only one parameter determines its reparability
(e.g. the provision of a single spare part), repairability is unlikely to be the best strategy for lifetime
extension, and they are more likely to benefit from provisions such as reliability. An exemption could
be the failure of portable batteries, which are, however, already covered by the battery regulation
(EU) 2023/1542 in terms of replaceability, spare part availability, replaceability information etc.

Finally, products which demonstrate low failure frequency may still be considered in subsequent
tasks only for overarching provisions (horizontality level 3, see Section 2), as failure frequency may
be circumstantial and points to average performance of product models within a group. Products, on
the other hand, which demonstrate low failure variability, are cut-off completely.

Criterion 7. Reparability strategies tend to be more effective for devices with a longer expected
lifetime, especially when there is a noticeable disparity between consumer expectation for the
products lifetime and the actual lifetime of the product (Wieser et al, 2015). Such disparity is a
measure of lifetime extension potential and can be a very strong determinant of reparability
relevance. It also indirectly identifies a market gap for products with longer lifetime, establishing a
Ajinph™n origdibi “nn of n~k\dm, drawing from data of consumer surveys. If expected and actual
product lifetime coincide, then it likely means that demand for repair will be low and potentially
consumer willingness to repair. The products purchase price can serve as a similar proxy for this
criterion: if the purchasing price of the product is very low (not a particular model, but as a product
group in general), consumers are likely to have low expectations about the product lifetime; in which
case the products actual lifetime is responding to the expectation (Cooper, 2004). On the contrary, a
more expensive product may create consumer expectations for long lifetime, a desire for lifetime
extension and ultimately the potential for repair.

Similarly to Criterion 6 above, products which demonstrate low actual vs expected lifetime disparity
may still be considered in subsequent tasks only for overarching provisions (horizontality level 3), as
failure frequency may be circumstantial and points to average performance of product models
within a group.

Criterion 8. This criterion addresses the current status of product group repairability on the market,
in order to identify the potential for repairability of a future measure. Of course, some variation in
terms of their repairable design and in terms of the repair services provided between models within
a product group is to be expected: the presence of some repairable models within a product group
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does not mean that the group is to be cut-off. It may be, however, that current
established/dominant designs across the market for some product groups deem repairability
measures obsolete. Data to assist with the assessment of this criterion derive from current levels of
repair success or established repairability assessments or scores.

Similarly to Criteria 6 and 7 above, products which demonstrate low repairability potential may still
be considered in subsequent tasks only for overarching provisions (horizontality level 3), as the
potential may be circumstantial.

Table 10. Example of the results from Task 2 of the assessment.

C7: Expected

Product arou C5: Ind/end-user| C6: Failure vs actual ES: airabilit Average | Progress to

grotP - frelevance frequency lifetime Palrablity | c6.c7-c8 | phase Il

L potential
disparity

Product group
1 Cut U
Product group Pass Star system Star system Star system U
2 (+, ++or +++) | (+, ++ or +++) | (+++ or +++)
Product group Pass Star system Star system Star system vV
3 (+, ++ or +++4) | (+, ++0or +++4) [ (+, ++ or +++)
Product group Pass Star system Star system Star system V
4 (+, ++ or +++4) | (+, ++ or +++) [ (+, ++ or +++)

Source: JRCiq own elaboration.

5.2. Criterion 5: Independent/end-user relevance

As described above, applying Criterion 5 entails identifying product groups for which policy
intervention to facilitate independent- or end-user repair is less relevant, either due to maintenance
cycles are already widely established (often at a contractual basis), or due to products being part of
services where lifetime is already sought to be prolonged as long as technological obsolescence
does not occur.

The following Table 11 lists the product groups which were confirmed in criteria C1-C4 but are
proposed to be cut-off at C5.

Table 11. Summary and justification of the results of the analysis performed in Criterion 5 (C3), listing
products which fail in Criterion 5.

Product group C5 Result Justification

Complex set-top boxes CUT

Home network equipmernt Lifetime determined by structural

(router, gateway/loT access) cut upgrades, new protocols, new internet
providers and are sold from retailer to

Office network equipment cuT consumer as part of a service by service

(servers, routers, switches) operators

Home NAS CuUT

Qmspacs HPAG mul cj_~mp_rgml,

This criterion is cut-off, meaning that products not passing this criterion are not evaluated further.
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5.3. Criterion 6: Failure frequency and complexity

As described in Section 5.1. above, failure frequency data (failure rates) can inform the assessment
of this criterion. However, since data availability is limited for many of the product groups under
assessment, various proxies are also considered, in order to acquire information from as many
different sources as possible and as recent as possible. Therefore, a three-level qualitative
assessment from one (+) to three (+++) is applied to inform an expected failure rate (incremental)
from various sources, before an overall one to three score is determined informed by the above. As
the sources rely on different methodologies and sample sizes, the final assessment should not be
read as a calculation (aggregation) of the individual assessments, but rather as qualitative
information.

The sources used to assess this criterion are the following:

d Open Repair Alliance (ORA)!¥": data refer to analyses of a large number of repairs (record
count of 208,491) that take place at community repair events, such as repair cafés. They
provide valuable insights with regards to the types of products end-users seek to attempt,
although they should be interpreted with caution, as repairs from different channels (such as
repair conducted by retailers or OEMs) might differ.

Assessment: (+) if less than 1% of logged events; (++) if 1-3% logged; (+++) if more than 3%
logged.

0 Big Repair Project UK (Pencheva, 2025): a UK-based survey focusing on citizen attitudes,
opinions, and behaviors toward the maintenance and repair of home appliances and electronics.
Data deriving from calculated from 473 logbook activities and a survey of 5,958 survey
responses, between years 2022 and 2024. Due to the smaller number of events recorded
compared to ORA, a different scoring threshold is proposed.

Assessment: (+) if less than 1% of logged events; (++) if 1-5% logged; (+++) if more than 5%
logged.

0 IPSOS survey on behalf of JRC (2025): JRC recently mandated two consumer surveys related
to repair(ability) for various candidate product groups. The first survey covered ten product
groups and targeted 1 342 respondents from Spain, The Netherlands and Poland. The second
survey covered other ten product groups and targeted 1 540 respondents from Spain, The
Netherlands and Poland. The results provided insights on identifying sources and components of
product failure, actual and expected lifetimes, and consumer willingness and ability to repair.
Data for C6 are drawn from responses to the question what caused failure to the last product
they owned'%, The study can also inform failure complexity, by identifying types of occurring
failures®.

107 Available at; https://openrepair.org/open-data

108 Assessed based on % of \inr~mn % f_tc Imr cvncpiclacb _ rcaflya_j d_gjspct rm rfc oscqrymls ARFyli _“msr rfc j_gr
[product group] you owned. What parts of it broke down or wore out so much that you couldn't use the
C_pnfmlcg-c_p~sbq _lwkmpc=f

109 oThink about the last [product] you owned. What parts of it, if any, broke down or wore out so much that you couldn't
use the [product] anymore? Please consider the most common technical problems you experienced with this
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Assessment: (+) if no technical failure >66%; (++) if 33% - 66%; (+++) if <33%.

ADEME study on consumer perception related to repair (2024)**°: which provides insights into a
variety of repair-related aspects. Product fiches (for 36,669 entries) are developed illustrating
the percentage of products for which problems occurred in the previous two years, the
percentage of products which were replaced or repaired, and the underlying reasons. For C6, the
metric of % of products for which problems occurred is considered.

Assessment: (+) if problems <33%; (++) if 33% - 66%); (+++) if >66%

Fnac Darty Barometer*'*: which offers product information based on their aftersales services,
including reliability scores, repairability scores, spare part prices and availability as declared by
the manufacturer, and other. For C6, the reliability score (between 0 and 200)!'? of product
groups was considered, as calculated from their failure rate. Assessment should be considered
with caution, as the database defines failure rate as the ratio of the number of failures over the
last 12 rolling months to the number of products under warranty over the same period. As such,
they may mostly be related to early failures, meaning that failure rates occurring throughout
the average lifetime of a product might not be captured, leading to an underestimation of
failure rates.

In order to align the Fnac Darty product categorisation with that of the study, the following
groupings were made and an average of the subgroup scores is presented for the whole group:
i_dbdo\g "\ m\n di”gp_"n Aghk\?0" ct]md_ \i_ dino\ o6 ink ™ \F nnt di”gp_"n ringnn \i_

Ajii T _§i\p_dj ntno”hint di“gp_" njpi_]\nn \i_ gditgopnio\]Jg né " \mkcji n \i_ “\n]p_nt
include noise-cancelling and non-noise-cancelling; ¥ jaa™~ h\"cdi “n di"yp_"n filter coffee
machines, capsule coffee machines and expresso machines; faj j_ kn k\m\odj 1 \Kkkg\i""nt
includes hand-mixers, stand mixers, blenders, hand-blenders, choppers and food processors;
fc\dn notg " mn% di”gp_~n hair notg mn \i_ nom\dbco™ i “mné {c\dn Aglkk “mn' ne\g mn \i_ ~kdg\ojnnt
includes men's shavers, beard trimmers, multi-use trimmers, hair trimmers and epilators;

g™ Momd™ img it di”gp_"n g\Kjpm A ion n \i_ no~\hdib dnj in)

Assessment: (+) if reliability score >134; (++) if score between 67-134; (+++) if score <67.

110

111

112

Ynpmbsar[f @_rrcpw-Nmucp gsnnjw &c,e,* pcbsacb a_n_agrw* Imr af_pging); Display/Screen (e.g., dead pixels, unresponsive
touch) Software/Firmware (e.g., crashes, slow performance, connectivity issues); External components / connectors
(e.g., buttons, switches, dials, remote controls, ports); Audio components (e.g., speakers, microphones, sound quality);
Internal electronics (e.g., motherboard, processor, memory); Mechanical parts (e.g., motors, pumps, gears, wheels);
Sensors and cameras (e.g., touch sensors, optical sensors, camera modules); Other type of technical problem; | have
Imr cvnepyclach rcaflga j d_gjspct BmBsr i Imug.

Perception et pratiques des Francais en matiere de reparation, available at : https:/librairie.ademe.fr/economie-
circulaire-et-dechets/8152-perception-et-pratiques-des-francais-en-matiere-de-reparation-en-2024.html

8t edition updated October 2025 available at: https://www.darty.com/barometre-sav
Score de Fiabilité. Methodology available here: https:/www.darty.com/barometre-sav/methodologie
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0 Other sources: data from other product-specific studies were drawn. Specifically. Hansen et al.
(2025) for toasters and food processing appliances; Mébius (2021) for coffee-makers and
electric irons; Prakash et al. (2020) for food preparation, kettles, and electric toothbrushes;
PROMPT (2023) for coffee machines; Rudolf et al. (2022) for audio systems; Sandez et al.
(2023) for kettles; Rousseau (2023) for coffee-machines; Wergarantie (2024)'*2 for electric
bicycles; and Yamamoto and Murakami (2021) for digital cameras.

The above-mentioned sources provide a good representativeness for many of the products under
assessment. This was the case for digital cameras, speakers, audio systems, game consoles,
headsets, coffee machines, toasters, food preparation appliances, and electric toothbrushes, for
which data came from at least four databases.

Other products were less covered by the available sources, but still data on failure frequency and
failure causes could be found from at least three databases, such as peripherals, smartwatches,
earphones and earbuds, e-kickscooters, e-bikes, and air fryers.

For video projectors, e-book readers, and digital scales only one source of information could be
found, while no data could be found on consumer skincare devices and smart thermometers.

Products like audio systems and earphones and earbuds had the highest failure frequency (+++) of
the products assessed, with only around one third (or less) of respondents to the IPSOS survey
declaring that did not experience technical failures (36% for audio equipment and 26% for
earphones and earplugs). Audio systems were logged in more than 3% of repairs in the ORA
database, and in more than 5% in the Big Repair Project. Finally, the FNAC Darty reliability score
was 105 for audio systems (out of 200) and 59 for earphones and earbuds.

The majority of products assessed obtained a score of ++. This was the case for video projectors,
digital cameras, peripherals, game consoles, smartwatches, headsets and headphones, e-scooters,
e-bikes, coffee machines, toasters, food preparation appliances, electric kettles, hair stylers, and
electric toothbrushes.

Finally, the product groups e-book readers, speakers, air fryers, hair dryers and hair shavers showed
a lower frequency of failures than the other product groups.

Table 12 presents the results of the assessment.

113 Available at : https://www.linexo.de/presse/studien/2024
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Table 12: Assessment under Criterion 6.

IPSOS (2025)

Big Repair Project . : ADEME (% prod- -
i grep J % of non-technical failure ex- % pl FNAC _D_ARTY Other Lois
Product group (events UK : ucts w. problem) | Reliability (0- sess-
perience sources
logged) — 200) ment
Failing components %
Video projectors/ beamers + ++ 74 ++
. ++ Display, electronics,
Digital cameras + ++ ++ (50%) camera, software ++ 110 A
Speakers (loud, wireless, ++ | Audio, electronics, con- 0
smart) o * o (52%) nectivity, software * K * 160 "
Audio systems (hi-fi, Tt Display, audio, internal
standalone, player, amp, vi- +++ +++ ++ (34%) electronics, external ++ 105 +++ +++
nyl) 0 components, software
. : Display, audio, internal
Peripherals (incl game, pre- ++ ++ +++ " electronics, external ek
senters) (21%)
components, sensors
++ | Software, electronics, 0
Game consoles ++ ++ ++ (46%) connectivity + 5% ++ 132 ++
E-book readers / note tablets + + 8% +
Smartwatches, fitness track- ++ Software, electronics,
++ X ++ 129 ++
ers (38%) display
+ Audio, mechanical 0
Headsets, headphones (+VR) ++ ++ +++ (29%) parts, connectivity + 14% ++ 123 ++
+ Audio, software, con-
Earphones and earbuds y (26%) | nectivity, electronics A 59 e
, ++ | Mechanical parts, con- 0
E-kickscooters ++ (40%) nectivity + 6% +++ 7 ++
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IPSOS (2025)

Big Repair Project . : ADEME (% prod- -
i g pUK J % of non-technical failure ex- t ( OSI FNAC _D_ARTY Other Lois
Product group (events perience ucts w. problem) Reliability (O- Sess-
logged) 200) SOUCES | ment
Failing components %
, ++ | Mechanical parts, con- 0
E-bicycles | (a0%) nectivity o 19% ++ t
Tt Internal electronics,
Air fryers ++ external components, + 10% + 144 +
(65%) )
mechanical parts
Coffee machines +++ ++ ++ t Mechgr_ucal parts, C.0n_ + 14% +++ 66 ++/+++ ++
(40%) | nectivity, electronics
Tt Internal electronics,
Electric kettles ++ ++ ++ (38%) external components, 11% + 168 | ++/+++ ++
0 mechanical parts
it Internal electronics,
Toasters ++ ++ ++ (41%) external components, + 21% ++ 109 ++ ++
mechanical parts
+ Internal electronics,
Food Preparation Appliances +++ ++ +++ (31%) external components, + 21%* ++ 121 ++ ++
mechanical parts
r Internal electronics,
Hair dryers ++ + ++ external components, + 17% + 152 +
(33%) )
mechanical parts
iy Internal electronics,
Hair stylers ++ ++ ++ external components, 17% + 152 ++
(37%) )
mechanical parts
Hair clippers / shavers / epi- + Internal electronics,
PP P ++ + +++ external components, + 17% + 154 +
lators (31%) .
mechanical parts
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IPSOS (2025)

ORA Big Repair Project | | . . ADEME (% prod- | FNAC DARTY C6 As-
% of non-technical failure ex-
Product group (events UK ’ B ucts w. problem) | Rejiability (0- SSS?;;S sess-
logged) — 200) ment
Failing components %
+ Internal electronics,
Electric Toothbrushes ++ +++ (30%) external components, + 17% ++ 105 + AR
mechanical parts

Consumer skincare devices na.

Scales (digital + smart) + 153 +

Smart thermometers na

Column ORA: (+) if less than 1% of logged events; (++) if 1-3% logged; (+++) if more than 3% logged.

Column Big Repair Project UK: (+) if less than 1% of logged events; (++) if 1-5% logged; (+++) if more than 5% logged.

Column IPSOS: (+) if no technical failure >66%; (++) if 33% - 66%; (+++) if <33%.
Column ADEME: (+) if problems <33%; (++) if 33% - 66%; (+++) if >66%.
Column FNAC DARTY: (+) if reliability score >134; (++) if score between 67-134; (+++) if score <67.

Qmspact HPAR mul cj_~mp_rgml,
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5.4. Criterion 7: Expected vs actual lifetime disparity

As described in Section 5.1, comparing the average lifetime expected by consumers with the actual
average lifetime of a product group informs on the willingness-to-repair from a consumer
perspective. However, since data availability for many product groups under assessment is limited,
various proxies are also considered for Criterion 7, in order to acquire information from as many
and as recent sources as possible. Therefore, a three-level qualitative assessment from one (+) to
three (+++) is applied to inform the disparity from various sources, before an overall one to three
score is determined informed by the above. As the sources use different methodologies and sample
sizes, the final assessment should not be read as a calculation (aggregation) of the individual
assessments, but rather as qualitative information.

The sources used to assess this criterion are the following:

0 IPSOS survey on behalf of JRC (2025): JRC recently mandated two consumer surveys related
to repair(ability) for various candidate product groups. The first survey covered ten product
groups and targeted 1 342 respondents from Spain, The Netherlands and Poland. The second
survey covered other ten product groups and targeted 1 540 respondents from Spain, The
Netherlands and Poland. The survey provided insights on identifying sources and components of
product failure, actual and expected lifetimes, and consumer willingness and ability to repair.
Data for C7 have been calculated by the JRC and are drawn from responses to a combination of
questions about the respondentst experience with actual lifetime'*#, and their expectation for a
knj_p”oin gla~ ol ™%, The results have been calibrated to filter answers

The study can also inform directly on willingness to repair (WtR), by providing answers to a
question about the reason to replace a product**¢;

Assessment: (+) if disparity <25%; (++) if 25% - 50%; (+++) if >50%. For direct WtR,
percentages demonstrate the aggregated % of responses on hardware failure, software failure
and decreased performance versus responses on lack of compatibility with new features and
preference for a new model. The wider the difference between the two % reported under WtR,
the wider the willingness to repair.

0 Other sources: data from other product-specific studies were drawn, specifically from Hennies
and Stamminger (2025) for kettles and food preparation appliances (hand-mixers), and Wieser
et al. (2015) for digital cameras and coffee machines.

The results of the assessment (Table 13) show that, for all product groups, consumers expect a
longer lifetime than the one that they experience. The disparity is above 30% for the vast majority
of product groups, and iofs particularly striking for Speakers (+50.3% disparity between the expected

114 A wms cvncpyclach _ npmbsar d_gjspc sqyle your last [product], for how long did the product function properly before
rfc d_gjspc=F Jeqg rf_1 1 we_pg) @cruccl 1 _1b 3 wc_pgi @cruccl 3 _Ib 5 we_pgl @cruccl 5 _1b /. we_pgt Kmpe rf_I
10 years.

115 pk_eglc wms “sw _ Ynpmbsar[ rmb_w, Fmu jmle bm wms glrend to use this product before you buy a new one, assuming
rf_rgr bmeq Imr “pc_i bmul mp ecrq jmgr-grmjcl=¢ Jcqq rf_I 1 we_pg) @cruccl 1 _1b 3 we_pg) @cruccl 3 _1b 5 we_pg!
Between 7 and 10 years; More than 10 years.

16 AUF_r umsjb ~c _1 gknmpr_Ir pc_gml dmp wms rm amlqgbcp “swyle _ Icu Ynpmbsar| rm pcnj_ac wmsp asppcIr mlc=f
Technical failure; Software failure / lack of updates; Decreased performance; Lack of compatibility with new features;
| prefer to have a new model.

75



vs actual lifetime), Earphones and earbuds (51.4%), and air fryers (77.6%). The product groups with
the lower disparity (below 30%) are Digital cameras (11.7% disparity between the expected vs
actual lifetime), Game consoles (15.9%), electric toothbrushes (21.5%) and audio systems (26.6%).

In addition, almost all product groups showed a high willingness to repair, except for digital cameras
and game consoles, with in general small household appliances showing a higher willingness to
repair than consumer electronics.

However, data could not be found for some product groups: video projectors, e-book readers,
consumer skincare devices, scales (digital + smart), and smart thermometers.

Table 13:; Assessment under Criterion 7.

JRC calculations from survey by IPSOS | Other
- =
o (%] .
lifetime Repair

Video projectors/ beamers n.a.
Digital cameras + 11.7% 35% - 33% | +++ ++
Speakers (loud, wireless, smart) +++ 50.3% 54% - 23% AF4FF
?:fr:g;ﬁ?glsa(yy ;mp, vinyl) o 26.6%% 58% - 30% i
zfsr)ipherals (incl game, present- i 34.3% 61% - 25% et
Game consoles + 15.9% 33% - 34% +

E-book readers / note tablets na.
Smartwatches, fitness trackers ++ 39.1% 50% - 28% ++
Headsets, headphones (+VR) ++ 48.9% 61% - 19% ++
Earphones and earbuds +++ 51.4% 58% - 22% +++
E-kickscooters ++ 45.2% 54% - 12% ++
E-bicycles ++ 45.2% 54% - 12% ++
Air fryers +++ 77.6% 59% - 18% Ar
Coffee machines ++ 33.0% 55% - 19% | +++ +++
Electric kettles ++ 41.9% 67% - 9% ++ ++
Toasters ++ 49.4% 70% - 9% AR
Food preparation appliances ++ 46.9% 69% - 15% | ++ el
Hair dryers ++ 41.8% 68% - 13% ++
Hair stylers ++ 32.4% 58% - 18% el
Hair clippers, shavers, epilators ++ 31.9% 73% - 15% 1H4F
Electric Toothbrushes + 21.5% 77% - 11% +

Consumer skincare devices n.a.
Scales (digital + smart) n.a.
Smart thermometers na.

Qmspact HPASq mul ¢j_~mp_rgml.

76



5.5. Criterion 8: Repairability potential

Despite the variation between models in terms of repairability of their design and services, the
status of these characteristics across a product group informs the potential of a future regulatory
measure. Similarly to the other criteria in Task 2, a three-level qualitative assessment from one (+)
to three (+++) is applied to inform the repairability potential from various sources, before an overall
one to three score is determined informed by the above. As the sources use different
methodologies and sample sizes, the final assessment should not be read as a calculation
(aggregation) of the individual assessments, but rather as qualitative information.

The sources used to assess this criterion are the following:

0 Open Repair Alliance (ORA): where three possible outcomes for repair event data (record
count of 208,491) are indicated per product group: iFixed' IM"k\im\Jg 4 #]po 1joals™_ jioc™ _\t$
Jni@i_ ja Gda™h

Assessment: (+) if oc™ jporjh™ r\nlals™ 1 >66%; (++) if 33% - 66%; (+++) if <33%.

0 Fnac Darty Barometer: which offers product information based on their aftersales services,
including reliability scores, repairability scores, spare part prices and availability as declared by
the manufacturer, and other. For Criterion 8, the repairability score (between 0 and 200)**’ of
product groups was considered, which comprises of three aspects:

I Repair rate: representing the ratio of breakdowns resolved; a high rate means that the
product is repaired more often than replaced.

1 Spare parts availability: measuring the length of time spare parts advertised as
available by the supplier. If no duration is specified, it is assumed to be 0. For the
purpose of calculating the score, this duration is capped at 15 years.

1 Spare parts price bonus: This criterion is integrated in the form of a bonus-penalty
(from -5 to +5 points) that rewards products with reasonable spare parts costs, based
on the parts price ratio.

Similarly to the approach in Criterion 6, Fnac Darty groupings of products were adjusted to this
nop_tin bnjpkdibn (see also Section 5.3).

Assessment: (+) if repairability score >134; (++) if score between 67-134; (+++) if score <67.

0 Other studies: data from other product-specific studies were drawn. Specifically:

1 Hansen et al. (2025) for toasters and food processing apps. Data should be read with
caution, as percentages are not all drawn from attempted repairs but include products
stored (hoarded). Data is still relevant for Criterion 8, because the motivation recorded
for not having the product repaired was either that it would have been be too expensive
to repair or that the product was perceived as unrepairable;

f  Rudolf et al. (2022) for coffee machines and electric irons;

117 Score de Réparabilité. Methodology available here: https://www.darty.com/barometre-sav/methodologie
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T Prakash et al. (2020) for food preparation appliances.

The results from the assessment indicate that the product groups considered obtain a score of two
(++) or three (+++). No products obtain a score of one (+), indicating an overall need for better
repairability of the product considered.

The products for which the available sources indicate the largest repairability potential (score of
three (+++)) are: speakers, earphones and earbuds, electric toothbrushes, and scales (digital +
smart). For these products, the Fnac Darty repairability score was quite low, with digital scales
(including smart) scoring the lowest (21 out of 200). Hair stylers also showed a very low Fnac
2\notin n”k\in\Jdgdot nAjn” #—— jpo ja —++9)

Data could not be retrieved for some product groups: e-book readers, e-]i*t"y"in' consumer skincare
devices, and smart thermometers.

Table 14 presents the results of the assessment.
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Table 14: Assessment under Criterion 8.

Product group

ORA (Event Outcome)

FNAC DARTY Repairability

Other sources

C8 Assessment

% repaired Score % repaired
Video projectors/ beamers ++ 52% +++ 58 AR
Digital cameras ++ 35% +++ 61 ++ [ +++
Speakers (loud, wireless, smart) +++ 45 SRt
/Sg/igr’sﬁg"vﬁn(;i; | standalone, -+ 53% / 46% ot 54 -+ 58% -+
Peripherals (incl. game, presenters) ++ ++
Game consoles ++ 47% | 43% ++ 87 ++ 61% ++
E-book readers / note tablets na.
Smartwatches, fitness trackers ++ 82 ++
Headsets, headphones (+VR) ++ 53% +++ 38 ++ [ +++
Earphones and earbuds A 59 AFAFF
E-kickscooters ++ 100 AR
E-bicycles n.a.
Air fryers ++ 83 ++
Coffee machines ++ 49% ++ 101 A
Electric kettles ++ 42% ++ 76 1H4F
Toasters ++ 49% ++ 75 +++ 16% ++
Food preparation appliances ++ 51% ++ 79 +++ 16% el
Hair dryers + 69% +++ 33 ++
Hair stylers ++ 51% +++ 22 ++ [ +++
Hair clippers, shavers, epilators ++ 51% +++ 42 ++ [ +++

79




Product group

ORA (Event Outcome)

FNAC DARTY Repairability

Other sources

C8 Assessment

% repaired Score % repaired
Electric Toothbrushes +++ 53 +++
Consumer skincare devices na.
Scales (digital + smart) +++ 21 SRt
Smart thermometers na.

Column ORA: #&$ daoc™ jporjh™ r\nlais™ 1911 rf#&&$da - . I - 66%; (+++) if <33%.
Column FNAC DARTY: (+) if repairability score >134; (++) if score between 67-134; (+++) if score <67.

Qmspact HPABq own elaboration.
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5.6. Task 2: Overall assessment

Following the individual assessment of product groups against each criterion of Task 2, an overall
assessment is required to determine which product groups progress to the analyses to be
performed in Task 3.

As described in the previous sections, the assessment carried out in Criteria 6, 7 and 8 followed a
three-level qualitative score from one (+) to three (+++), reflecting the asymmetry of data
availability, as well as the differences in methodological approaches and sample sizes among the
sources. As such, the overall assessment should not be read as a calculation (aggregation) of the
individual assessments, but rather as qualitative information towards deciding the most relevant
product groups to progress for the analyses in Task 3. The qualitative, overall assessment follows a
one (+) to three (+++) scoring system as well, drawn from the assessments of the individual criteria,
and also considering the quantitative metrics used in some of those (see Table 12, Table 13, and
Table 14 in previous Sections).

Product groups obtaining an overall assessment score of two (++) or three (+++) progress to the
analyses in Task 3.

As highlighted in Section 5.1 above, some of the criteria only conditionally cut-off product groups,
meaning that those product groups may still be addressed by overarching requirements.

Table 15 presents the results of the assessment.

The results show that almost all product groups are progressed to the analyses in Task 3, because
they fail frequently, because their lifetime is shorter than expected, and/or because there is an
untapped potential for repairability. These products are: video projectors and beamers, digital
cameras, speakers, audio systems, peripherals, game consoles, smartwatches and fitness trackers,
headsets and headphones (including VR), earphones and earbuds, e-kickscooters, e-bicycles, air
fryers, coffee machines, electric kettles, toasters, food preparation appliances, hair dryers, hair
stylers, hair shavers, clippers and epilators, electric toothbrushes, and digital scales (including
smart). These products will be addressed further in the next steps of this study.

The products that received the highest overall assessment score were speakers, and earphones and
earbuds.

Only one product group received an overall assessment score of one (+), and therefore does not
progress to Task 3: e-book readers. However, it should be mentioned that data were scarce for this
product group, and the overall assessment could only be based on findings in terms of failure
frequency and complexity.

Finally, for two product groups (consumer skincare devices and smart thermometers), data could
not be retrieved for any of the individual criteria in Task 2, therefore making the overall assessment
impossible. These products are thus not progressed to Task 3. This does not mean that they are not
relevant, but simply that at this stage there is no evidence that they are relevant. Stakeholder
feedback may help in closing this data gap.

As a summary of this initial Phase I, Annex | shows the results of each of the criteria in Task 1 and
Task 2 (Criteria 1 to 8).
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Table 15: Overall assessment for Task 2.

.Criterion 6 Criterion 7 . Criterion 8
Product group Failure freque_ncy Expec.ted vs actgal life- Renairability potential Task 2 Assessment
and complexity time disparity

Video projectors/ beamers ++ ++ [ +++ ++
Digital cameras ++ ++ ++ [ +++ ++
Speakers (loud, wireless, smart) + +++ +++ 4+
ﬁ\;lc)ilo systems (hi-fi standalone, player, amp, vi- Tt ++ o .
Peripherals (incl. game, presenters) ++ ++ ++ ++
Game consoles ++ + ++ ++
E-book readers / note tablets + +

Smartwatches, fitness trackers ++ ++ ++ ++
Headsets, headphones (+VR) ++ ++ ++ [ +++ ++
Earphones and earbuds +++ +++ +++ At
E-kickscooters ++ ++ ++ ++
E-bicycles ++ ++ ++
Air fryers + +++ ++ ey
Coffee machines ++ +++ ++ ++
Electric kettles ++ ++ ++ ++
Toasters ++ ++ ++ e
Food preparation appliances ++ ++ ++ ++
Hair dryers + ++ ++ ++
Hair stylers ++ ++ +4 [+ ++
Hair clippers, shavers, epilators + ++ ++ [ +++ ++
Electric toothbrushes ++ + +++ ++
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Criterion 6

Criterion 7

Criterion 8

Product group Failure frequency Expected vs actual life- . | Task 2 Assessment
) : i : Repairability potential
and complexity time disparity
Consumer skincare devices N/A
Scales (digital/smart) + +++ ++
Smart thermometers N/A

Qmspact HPAK mul ¢j_~mp_rgml
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6. Phase Il - Task 3: Product Analysis

6.1. Introduction

The following sections provide a description of product groups which have qualified for Task 3,
outlining definitions, existing standards or test methods, and market, technical and consumer
perception aspects. This analysis informs the development and attribution of provisions to product
groups (and relevant components) which will be proposed in subsequent tasks.

While the analysis will be conducted for all the product groups that were identified in Task 2 as
progressing to Task 3, at this stage of the study it is reported only for few product groups as
explanatory examples: headphones, earphones and earbuds, smartwatches, e-kickscooters, coffee
machines and food preparation appliances. The purpose is to inform stakeholders of the structure and
content of the analysis in Task 3, at the same time collecting feedback on the preliminary analysis for
some of the product groups that are proposed for Phase Il.

6.2. Headsets and headphones (including VR) and Earphones and earbuds

Requlatory framework

No EU regulation could be found specifically targeting headphones or earphones. As in the case for
other product groups, general product regulations related to sustainability cover headphones or
earphones, such as the Battery Regulation (EU) 2023/1542, the common charger under Directive (EU)
2022/2380, the WEEE Directive 2012/19/EU or the REACH regulation 2018/2005/EU.

Article 11 of the Battery Regulation requires that portable batteries are readily removable and
replaceable by the end-user at any time during the lifetime of the product. It is also required to provide
information for the removal and replacement of batteries, and have spare batteries available for a
minimum of five years after placing the last unit of the equipment model on the market, with a
reasonable and non-discriminatory price for independent professionals and end-users. Finally, it
specifies that software shall not be used to impede the replacement of a portable battery or LMT
battery, or of their key components, with another compatible battery or key components.

Provisions in the other pieces of legislation do not address repairability directly, although they do set
product safety, material content and waste treatment provisions.

Testing methods / Standards

Several standards are in place at international level with a focus on headphones and earphones:

0 IEC 62368-1:2023 Audio/video, information and communication technology equipment - Part 1.
Safety requirements, which is a product safety standard mainly aiming at safe design and
safeguards to reduce the likelihood of pain, injury and, in the case of fire, property damage.

0 IEC 60268-7:2025 Sound system equipment - Part 7: Headphones and earphones, which contains
classification of different types, characteristics included in manufacturer specifications, and
relevant measurement methods for performance aspects
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0 |EC 60268-24:2023 Sound system equipment - Part 24. Headphones and earphones - Active
acoustic noise cancelling characteristics, containing terms, definitions and measurement methods
for noise cancelling functions.

No standard or test method related to repair or disassembly has been identified.
Definitions
The IEC Electropedia®'® provides the following definitions:

6  \nkcjihdn \i g on\ jpnot® om\in_p”Tn ]t rcei*c VM jpnot™ jng\odjin \n~ jJo\di anjh "¢ Mom”
signals and intended to be closely coupled acoustically to the ear;

0 ‘¢ \_kcjitin\i\nn"h]ot jaji~ gnorj “\nkcji nji \c \_J\i_;
O lgdmop\g m™\glott dn \ ndhpg\odj i jaoc™ ketni™\g kn"n~i*" jaoc™ pn ndi \i “iginjih 1o knj _p™_ rioc
the help of a computer, enabling the user to interact with this environment.

Alc™\_n7ot \i_ \i ¥"\amn"ot are assumed to be a headphone and earphone (respectively) equipped with
a microphone.

For the purposes of this study, a virtual reality (VR) device is a hardware system that allow users to
access virtual reality. Due to the wide range of configurations and technologies, the study is limited to
devices for which data was found, specifically stand-alone VR headsets, tethered/PC VR headsets, and
smartphone VR devices, but not devices for applications such as virtual prototyping, medical training,
architectural visualization, or augmented reality devices.

Market Aspects

Market data are provided by Statista Market Insights aggregated for on-ear headphones, earbud
headphones, and over-ear headphones (while excluding hearing aids)*'°. A steady increase is expected
in the EU from around 68 million units in 2025 to over 72 million in 2030 (Figure 25).

According to data for 14 EU Member States*?, earbuds represent 81% of the sales volume, followed
by headsets (13%) and earphones (6%), this last product experiencing a sharp decline in sales since
2018,

For VR headphones, in 2025 the market sales in the EU are reported at 3.65 million units, expected to
increase to 5.46 million units in 2030 (Figure 26)'?2,

118 |EC 60050 - International Electrotechnical Vocabulary - Welcome
119 Headphones - EU-27 | Statista Market Forecast. Last accessed October 2025.

120 Austria, Czech Republic, Denmark, France, Germany, Greece, Hungary, Italy, Netherlands, Poland, Portugal, Romania,
Spain, Sweden.

121 Euromonitor International, Consumer Electronics, Industry Edition 2025.
122 VR Headsets - EU-27 | Statista Market Forecast
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https://www.statista.com/outlook/cmo/consumer-electronics/tv-radio-multimedia/headphones/eu-27
https://www.statista.com/outlook/cmo/consumer-electronics/gaming-equipment/vr-headsets/eu-27

Figure 25: 2018-2030 data for market volume of on-ear headphones, earbud headphones, and over-ear
headphones in the EU.
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Figure 26: 2018-2030 data for market volume of virtual reality headphones in the EU.
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In terms of shares by brand, data from Statista are again aggregated for Headphones and Earbuds,
revealing a relatively fragmented market (Figure 27, March 2024).
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More disaggregated data'? on the brand shares in the market could be found for 14 EU Member
States'?* The five top brands for headphones are Sony (13.2%), JBL (11.7%), Bose (9.3%), soundcore
(8.2%), and AirPods (4.2%), followed by Philips, Beats, JVC and Jabra.

The five top brands for earphones are Sony (14.7%), JBL (11.6%), Beats (9.2%), Bose (7.1%) and
Xiaomi (6.2%), followed by JVC, Pioneer, Panasonic and Philips.

The five top brands for earbuds are AirPods (30.2%), Samsung (7.2%), soundcore (6%), Sony (4.7%)
and JBL (3.6%), followed by Bose, Xiomi, Philips and Pioneer.

Figure 27: Market share of leading headphones and earphones manufacturers in the EU as of March 2024, by

sales volume.
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Source: Statista Market Insights

According to the in-house survey performed by IPSOS on behalf of the JRC, 62% of respondents own
or have owned headphones, while 68% own or have owned earphones/earbuds.

Statista estimates the average price per unit for headphones and earphones to be at around 76 EUR in
2025, expected to remain stable until 2030. In terms of portability, desktop devices are estimated at
around 56% of the market in 2025 (mobile ones at 44%), with a very slight increase expected for
mobile ones by 2027. Finally, in terms of market channels, the share of revenue from online shares is
estimated 38.6% in year 2025, expected to increase to 44.7% by year 2028.

123 Euromonitor International, Consumer Electronics, Industry Edition 2025.

124 Austria, Czech Republic, Denmark, France, Germany, Greece, Hungary, Italy, Netherlands, Poland, Portugal, Romania,
Spain, Sweden.
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As far as VR headsets are concerned, their average unit price is reported \o 0-3- ajn t™\n —+-0 \i_
“sk™0™_0j ™\ c 0.30 di t™\n -+_+ (Figure 28)'%.

The FNAC DARTY Barometre indicates spare part prices at 100%*?° of the product price for noise-
cancellation wireless headphones (excluding earphones)*?’. FNAC DARTY provides no information with
regards to the average years of availability, but it is indicated that a vast majority of repairs, 86%,
require the use of spare parts. For wireless earbuds with noise cancellation, the price of spare parts is
indicated at 51% of the product price, available on average for 3 years'?, Finally, for wireless earbuds
without noise cancellation, the price of spare parts is indicated at 9% of the product price, available on
average for 2 years'®,

Figure 28: 2018-2030 price per unit data for of virtual reality headsets in the EU.

460
450.7

440
433.8
431.1
4274 4282 465
4246 450,
4218 1503 4204
20

in USD (US$)

400 3977
[

380

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

-8~ Average

Source: Statista Market Insights

According to the in-house survey performed by IPSOS on behalf of the JRC in Spain, Poland and The
Netherlands, 16% of respondents expect to use headphones for less than 3 years, and 30% of them
expect to use them between 3 and 5 years (Figure 29). However, when it comes to the actual lifetime
experienced by consumers, 35% of respondents declared that their last headphones lasted less than 3
years, while other 37% declared that they lasted between 3 and 5 years (Figure 31).

125 VR Headsets - EU-27 | Statista Market Forecast

126 ENAC DARTY defines this as the ratio between the average purchase price (excluding VAT) of spare parts used during
breakdowns over the last 12 months and the selling price (excluding VAT) of the product, weighted by the average sales
of the product over the last 12 months.

127 Casque Arceau Bluetooth Avec Reduction de Bruit | Baromeétre SAV
128 True Wireless Avec Reduction de Bruit | Baromeétre SAV
129 True Wireless Sans Reduction de Bruit | Barométre SAV
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For earphones/earbuds, 20% of respondents expect to use earphones/earbuds for less than 3 years,
and 31% of them expect to use them between 3 and 5 years (Figure 30). However, when it comes to
the actual lifetime experienced by consumers, 43% of respondents declared that their last
earphones/earbuds lasted less than 3 years, while other 35% declared that they lasted between 3 and
5 years (Figure 32).

Figure 29: Imagine you buy Headphones today. How long would you expect to use it before replacing it, assuming
no damage, loss, or theft? (665 respondents).
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Source: IPSOS on behalf of the JRC.
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Figure 30: Imagine you buy Earphones/earbuds today. How long would you expect to use it before replacing it,
assuming no damage, loss, or theft? (685 respondents).
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Source: IPSOS on behalf of the JRC.



Figure 31: If you had Headphones that stopped working properly in the last five years, how long did it work well

¢

before it broke down? (393 respondents).
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Source: IPSOS on behalf of the JRC.

Figure 32: If you had Earphones/earbuds that stopped working properly in the last five years, how long did it work
well before it broke down? (458 respondents).
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Source: IPSOS on behalf of the JRC.

Technical Aspects

The standard IEC 60268-7 provides a taxonomy of headphones and earphones on the basis of the
definitions already provided in the relevant section above. Types of headphones can be Over-Ear
(circum-aural) or On-Ear (supra-aural), while earphones can be In-Ear or Open-ear.

Over-ear headphones are designed with large cushions for the speakers with coverage around each
ear. Their larger size allows for better performance and features such as deeper bass and a more
expansive, three-dimensional soundstage™°. In the case of the on-ear headphones, the pads sit directly

130 https://www.sonos.com/en-us/blog/headphone-types-compared
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on the ear. Finally, in-ear earphones are designed to be inserted directly into the ear canal. A subtype
figri \n2ji“c\ ¢ \_kcji n#jnnihkgt °\n]p_m$ nlon \ooc™ “\n\i\gin ~iom\i*"" rci*c ¢"\fn hjn”
sound but also puts less pressure on the ear*°. Finally, open-ear headphones are attached to the
outside of the ear and project audio without any direct contact with the ear canal, offering portability
but with more awareness of the surroundings®®™.

Figure 33: Ear coverage in the case of over-ear (left), on-ear (middle) and in-ear (right).

Source: Sonos**?

In terms of beast available technologies, a characteristic example of modular headphones is the
Fairbuds XL, released in 2023 (Figure 34). The model is not only innovative in terms of its design, with
several components being easily replaceable, but also in terms of the repairability-related services
provided:

0 clear guides are provided for battery, ear cushion, speaker, headband, headband cover and Cable
replacements;

0 Spare parts are available on the manufacturer website for the above-mentioned parts.

VR headsets make use of audio components such as headphones or speaker, while sound localization
makes it possible to simulate sound moving or coming from a location within a virtual environment
(Berg and Vance, 2016).

The Interaction Design Foundation identifies four types of VR headsets*:

1. Tethered VR Headsets, which connect to a computer or gaming console through a cable,
using the hardware of the connected device;

131 https://www.bose.com/stories/open-ear-vs-in-ear-headphones
132 https://www.sonos.com/en-us/blog/headphone-types-compared
133 https://www.interaction-design.org/literature/topics/vr-headsets
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Figure 34: Exploded view of replaceable components of Fairbuds XL.
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2. Standalone VR Headsets, all-in-ji~ _"gi* noc\o _jiton Ipin™ \Ajii~"odji of \i “so"ni\g
computer or console. They have built-in screens, processors, and batteries;

3. Smartphone VR Headsets typically only include a case and lenses that create a 3D effect.
Oc™ pn~min nh\mokcji~ knjvides the display and processors;

4. Hybrid VR Headsets work both as standalone devices and when connected to a PC or console.

Typical components present in VR headsets are (Figure 36)*33:

0
0

Display: one or two screens to display stereoscopic images;

Lenses: which focus the pictures for each eye, creating a 3D virtual environment. They also help to
Tig\nb™ oc™ dh\b ™" algdib oc™ pn min al“g_ jaqindgi ajn \ hjn™ dhbhmndg™ “skTmdTaM e

Tracking sensors: such as gyroscopes (to track orientation), accelerometers (for movement), and
M\h™m\n#j "o " oc” pn mn c\i_ hjq h ion \i_npmjpi_dibns

Input devices: such as handheld controllers or gloves that track hand and finger movements;
Spatial audio: which may be built-in headphones or earphones;

Comfort features: such as adjustable straps, padding or balanced weight distribution;

134

https://shop.fairphone.com/nl/fairbuds-xI
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Figure 35: A tethered VR set (HTC Vive) and a standalone VR set (Meta Quest 3S)

Source: VRCompare!® (left); Coolblue!s® (right)

Figure 36: The components of a VR headset or head-mounted display.

Components of a VR headset

4 .
IQ T T ki Dis:lays

Housing

Lenses
Foam Padding

Source: Interaction Design Foundation?33

& Connectivity: headsets may be connected to a computer or a gaming console, or operate as
standalone devices. Tethered headsets require a physical connection (often via HDMI or USB) to a
PC or console, while standalone headsets have their own onboard processing power.

The in-house perception study by IPSOS on behalf of the JRC (2025) surveyed consumers about the
components most frequently reported as having broken down or worn out (Figure 37 and

Figure 38). For headphones, audio-related components were the reason for failure for 28% of the
respondents, followed by external components/connectors at 20% of respondents, batteries or power

135 https://vr-compare.com/headset/htcvive
136 https://www.coolblue.be/en/product/952502/meta-quest-3s-256gb.html
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supplies at 12%, other mechanical parts at 6% and software-related failures at 3%. For earphones,
audio-related components were the reason for failure for 32% of the respondents, followed by
external components/connectors at 17% of respondents, batteries or power supplies at 16%, software-
related failures at 8% and other mechanical parts at 4%.

Figure 37: Think about the last Headphones you owned. What parts of it broke down or wore out so much that
you couldn't use the Headphones watch anymore? (605 respondents).

Audio components
External components / connectors
Battery/ Power supply
Mechanical parts
Internal electronics

Software/Firmware [l 3%

Display/ Screen
Sensors and cameras
Other

I have not experienced technical failure

Donit know 6%

Source: IPSOS on behalf of the JRC.

Figure 38: Think about the last Earphones/earbuds you owned. What parts of it broke down or wore out so much
that you couldn't use the Earphones/earbuds anymore? (675 respondents).
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External components / connectors
Battery/ Power supply
Software/ Firmware
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Mechanical parts [l 4%
Display/Screen |2%
Sensors and cameras
Cther
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Source: IPSOS on behalf of the JRC.
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Some spare parts for some VR headset models are available; for example, those on the META Store'¥,
or for HTC models spare parts at the iFixit website'38,

User behaviour and perceptions

The in-house perception study of consumers by IPSOS on behalf of the JRC (2025) investigated the
reasons for replacement of headphones, and reveals that technical obsolescence is by far the main
motivation for product replacement: hardware, software and decreased performance sum 61% of the
responses, while desire for new features and lack of compatibility with new features sum up to 19%
(Figure 39). Earbuds show a similar pattern: hardware, software and decreased performance sum 58%
of the responses, while desire for new features and lack of compatibility with new features sum up to
22% (Figure 40).

Figure 39: What would be the most important reason for you to consider buying new Headphones to replace your
current one? (665 respondents).

= Hardware failure
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% = Decreased performance (e.g. battery degradation)
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Desire for improved features

w u Cther

= None
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Source: IPSOS on behalf of the JRC.

137 https://www.meta.com/be/en/quest/shop-all/replacement-parts/
138 nhttps://www.ifixit.com/Parts/HTC
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Figure 40: What would be the most important reason for you to consider buying new Earphones/earbuds to
replace your current one? (685 respondents).
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Source: IPSOS on behalf of the JRC.

The same study investigated the actions taken by consumers once a failure is experienced. A 10% of
respondents stated that they repaired the headphones that broke down, while 73% replaced it with a
new one and 12% neither replaced nor repaired (Figure 41). The results for earphones were very

similar: 6% of the products got repaired, 78% replaced with a new product, and 11% neither replaced

nor repaired (Figure 42).

Finally, the most cited reason for not having repaired after the headphones failure was a perception of
non-repairability (35%), followed by spare part cost (18%), and lack of repair information (13%, see
Figure 43). For earphones, the reasons were perception of non-repairability (43%), followed by spare
part cost (18%), and lack of repair information (17%, see Figure 44).

Figure 41: If you had Headphones that stopped working properly in the last five years, what did you do? (393

respondents).

R
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Source: IPSOS on behalf of the JRC.



Figure 42: If you had Earphones/earbuds that stopped working properly in the last five years, what did you do?
(458 respondents).
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Source: IPSOS on behalf of the JRC.

Figure 43: You said that you had Headphones that stopped working properly but you did not get it repaired. What
was the main reason? (347 respondents).
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Source; IPSOS on behalf of the JRC.
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Figure 44: You said that you had Earphones/earbuds that stopped working properly but you did not get it repaired.
What was the main reason? (419 respondents).
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Source: IPSOS on behalf of the JRC.
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6.3. Smartwatches / fitness trackers

Regulatory framework

No EU regulation could be found specifically targeting smartwatches. As in the case for other product
groups, general product regulations do cover smartwatches, such as the ecodesign for networked
standby regulation 2023/826, the Low Voltage Directive 2014/35/EC, the Radio Equipment Directive
2014/53/EU, the Electromagnetic Compatibility Directive 2014/30/EU, the WEEE Directive 2012/19/EU,
the RoHS Directive 2011/65/EU, and the REACH regulation 2018/2005/EU. In addition, if a smartwatch
makes claims about its ability to diagnose, monitor, treat, or prevent a disease, it is considered a
medical device and must adhere to the requirements of the Medical Device Regulation 2017/745.

Provisions in these pieces of legislation do not address repairability directly, although they do set
general product safety, material content and waste treatment provisions. For instance, the Low Voltage
Directive specifies that sthe electrical equipment, together with its component parts, shall be made in
such a way as to ensure that it can be safely and properly assembled and connected?.

After a worldwide search, no regulations (mandatory or voluntary) could be found that cover the
environmental impacts of smartwatches.

Testing methods / Standards

In March 2017, the IEC set up Technical Committee 124 (TC 124) with the aim of providing
standards in the field of wearable electronic devices and technologies which includes materials and
devices that are patchable, implantable, ingestible as well as those made from electronic textile
materials. The IEC/TC 124 published the following standards.
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EN IEC 63203-101-1:2021™° provides terminology frequently used in literature related to wearable
electronic devices and technologies in the IEC 63203 series. This list includes wearable electronic
devices and technologies, near-body wearable electronics, on-body wearable electronics, in-body
wearable electronics, and electronic textiles.

EN IEC 63203-301-1:2024*° specifies procedures and definitions for the test method of
electrochromic films for wearable equipment. IEC 63203-402-2:2024 specifies test methods for
measuring and evaluating the performance, reliability, and accuracy of the step counting feature in any
wearable device that can count steps (e.g. activity and fitness trackers, smart bands, smart shoes, and
smart insoles).

EN IEC 63203-401-1:2023%2 specifies a measurement method of tensile strain for stretchable,
resistive strain sensors. EN IEC 63203-402-3:2024'* defines the performance measurement of
fitness wearables, in particular the test methods for the determination of the accuracy of heart rate,
while EN IEC 63203-406-1:2022'* defines the test method for measuring surface temperature of
wrist-worn wearable electronic devices while in contact with human skin.

No standards directly referring to smartw\o*c™nin”k\in \i_*jn disassembly have been identified,
except for EN 455544 which applies to energy-related products and could thus be applied also to
smartwatches.

Definitions

Smartwatches are wrist-borne computational and sensory devices which can sense the person who
wears them and/or their environment. Smartwatches can communicate either directly through
embedded wireless connectivity or through another device (e.g. a smartphone). The data collected by
the smartwatch about the user or its environment is processed in a processing unit located locally or in
an external server, and the results are ultimately provided to the wearer'#®. A smartwatch typically
integrates a display and various sensors and technologies to provide the features of a fitness tracker, a
mini-computer, and a communication device, allowing users to interact with it using touch, voice, or
gesture controls.

Smartwatches likely fall under NACE 26.40: Manufacture of consumer electronics.

139 EN IEC 63203-101-1:2021 - Wearable electronic devices and technologies - Part 101-1: Terminology

140 EN IEC 63203-301-1:2024 - Wearable electronic devices and technologies - Part 301-1: Test method of
141 EN IEC 63203-402-2:2024 - Wearable electronic devices and technologies - Part 402-2: Performance

142 EN IEC 63203-401-1:2023 - Wearable electronic devices and technologies - Part 401-1: Devices and

143 EN IEC 63203-402-3:2024 - Wearable electronic devices and technologies - Part 402-3: Performance
144 EN IEC 63203-406-1:2022 - Wearable electronic devices and technologies - Part 406-1: Test method for
145 EN 45554:2020 - General methods for the assessment of the ability to repair, reuse and upgrade

146 European Commission, DG CNECT, Smart Wearables, Reflection and Orientation Paper, Including Feedback from
Stakeholders, December 2017, available at: https://ec.europa.eu/newsroom/dae/redirection/document/50020
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Different types of smartwatches exist, depending on their connectivity, sensors, operating system, app
support and notification support.

The simplest type of smartwatches is fitness trackers, which are designed specifically for physical
activity and wellness tracking. They typically feature heart rate sensors, accelerometers, and other
health-related sensors to track activities such as running, cycling, swimming, and sleep. This type of
smartwatches includes ocjn™ oc\o \m™ nk™Mai"\ggt _“nibi~_ajn hjidojmib oc™ r™\n min ¢ \mo m\o™"
which normally have a larger display than fitness trackers.

Rugged smartwatches are designed for outdoor use and feature precise GPS chips or sensors to
track exact location and movement, offering distance, pace, route information, and real-time
navigation. They also feature higher water resistance.

Bluetooth-calling smartwatches usually feature Bluetooth chips with Bluetooth calling functions, as
well as microphones and speakers for communicating. These smartwatches allow the wearer to dial
numbers and answer/reject incoming calls via Bluetooth, always supported by a paired smartphone.
These smartwatches can also support music control and receiving messages and app notifications.
They can run on different operating systems (e.g. Android and/or iOS).

Cellular smartwatches have many of the features of the Bluetooth-calling smartwatches but also
feature built-in cellular connectivity that allows the wearer to use them independently from their
smartphone. They can make/receive calls, send/receive texts, and use apps, all without the need for a
separate device. Both

Health-focused smartwatches prioritise health monitoring, gathering and analysing data with
features like ECG, blood oxygen level monitoring, stress tracking, and fall detection.
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Figure 45: Types of smartwatches.
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Finally, smartwatches with advanced features offer advanced features like voice assistants that
can be controlled with simple voice commands, mobile payments, controlling smart home devices and
advanced health monitoring.

Market Aspects

Market data for smartwatches have been retrieved from Statista Market Insights for the EU-27 52 The
smartwatches market is experiencing significant growth due to the increasing customer preferences for
wearable technology. Revenue is expected to increase until 2030 is expected, following the increasing
trend that is happening since 2017, with an annual growth rate of 5.25% (CAGR 2025-2030).

147

148

149
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152

https://istarmax.com/es/productos/monitores-de-actividad/pulsera-de-actividad-s5/

https://www.garmin.com/en-US/newsroom/press-release/outdoor/introducing-the-instinct-3-series-from-garmin-rugged-
smartwatches-now-with-amoled-displays/

https://emag.medicalexpo.com/huaweis-watch-d2-medical-focused-smartwatches/
https://www.ez-market.eu/gb/5119-smart-bluetooth-phone-watch-gx-bw329.htm
https://vwar fit/products/vwar-dream-wristphone

Smartwatches - EU-27 | Statista Market Forecast
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Figure 46: 2018-2030 data for the market value of smartwatches in the EU.
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One of the key trends in the smartwatches market is the integration of advanced health and fitness
tracking features. Many smartwatches now come equipped with heart rate monitors, sleep trackers,
and activity trackers, allowing users to monitor their health and fitness levels in real-time. This trend is
driven by the growing interest in personal health and wellness. Another trend in the market is the
increasing popularity of smartwatches with cellular connectivity. This allows users to make and receive
phone calls directly from their smartwatches, without the need to carry multiple devices.

The brand shares are provided in Figure 47 below, and see Apple, Samsung, Xiaomi and Oppo as the
brands with the largest shares in the EU market.

Figure 47: Market share of leading smartwatches manufacturers in the EU as of March 2024, by sales volume.
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Source: Statista Market Insights
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The EU-27 penetration rate for smartwatches is 11.2% in 2025, expected to grow to 15.4% by 2030.
According to the in-house survey performed by IPSOS on behalf of the JRC, 51% of respondents own
or have owned a smartwatch or fitness tracker.

Information on the average price per unit for a smartwatch could not be found. The price range for
these products is quite large and depends on the functionalities features, spanning from under EUR 50
to 900, or even more than EUR 1500 for some collaborations with fashion brands.

The price of spare parts depends on the part type. The FNAC DARTY Barometre®®® indicates an average
spare part price of 15% of the product price (7-22%)*>*, showing an increasing trend compared to
previous years.

The average years of availability of spare parts (by the same source) is presented at 4 years, with a
large variability (ranging from O to 7 years depending on the manufacturer, based on manufacturer
declaration)™>,

The lifetime of smartwatches was estimated by the Spiliotopoulos et al. (2025) at 2-5 years, which is
also reported by several websites, some of them even estimating a lifetime of 2-3 years.

According to the in-house survey performed by IPSOS on behalf of the JRC in Spain, Poland and The
Netherlands, 13% of respondents expect to use a smartwatch for less than 3 years, while 36% of
them expect to use it between 3 and 5 years (Figure 48). However, when it comes to the actual lifetime
experienced by consumers, 28% of respondents declared that their last smartwatch lasted less than 3
years, while 43% declared that it lasted between 3 and 5 years (Figure 49).

Technical Aspects

The main components of a smartwatch include a processor, display, battery, printed circuit board,
sensors (like heart rate monitors, accelerometers, GPS and more), charging port, light, memory,
microphones and speakers for communicating and connectivity modules (Bluetooth, Wi-Fi, etc.). These
are all managed by a smartwatch operating system and often interact with a mobile companion app to
provide features like notifications and health tracking. In addition, plastics (incl. elastomer) and/or
metals, or even leather, are used for the case and the watch strap.

153 Montre Connectée _ Le podium des marques | Barométre SAV

154 ENAC DARTY defines this as the ratio between the average purchase price (excluding VAT) of spare parts used during
breakdowns over the last 12 months and the selling price (excluding VAT) of the product, weighted by the average sales
of the product over the last 12 months.

155 This is the duration of spare parts availability announced by the supplier for each reference. If the supplier does not
provide an opinion, this duration is estimated at 0.
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Figure 48: Imagine you buy a Smartwatch /Fitness tracker/Sports watch today. How long would you expect to use
it before replacing it, assuming no damage, loss, or theft? (692 respondents).
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Source: IPSOS on behalf of the JRC.

Figure 49: If you had a Smartwatch /Fitness tracker/Sports watch that stopped working properly in the last five
years, how long did it work well before it broke down?
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A smartwatch can include a vast array of sensors. The most common are accelometers, pedometer,
gyroscopes, and magnetometer, but smartwatches with more advanced features also have barometric
pressure sensors, body temperature sensors, photoplethysmography sensors (for monitoring hear rate),
oximetry sensor, ambient light sensor, altimeter sensors, bicimpedance sensors, proximity sensor,
orientation sensor, ECG sensor, gesture sensors, UV sensors, electrodermal activity sensor (to measure
stress), and GPS sensor, to name a few.
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Figure 50: Exploded view of smartwatches.
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Figure 51: sensors typically present in smartwatches.

Ambient light sensor Geomagnetic sensor Optical heart sensor Barometric sensor
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Source: Gadgetstouse®®
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https:.//www.iclarified.com/48865/apple-watch-hardware-components-estimated-to-cost-just-8120

https://www.notebookcheck.net/The-Spectra-smartwatch-combines-premium-customizability-and-right-to-repair-for-

hardware-enthusiasts.901828.0.html

https://cdn.shopify.com/s/files/1/0425/4122/0005/files/HEAD_LOS_ANGELES Manuals_EN-DE.pdf?v=1665745098

https://gadgetstouse.com/blog/2023/10/05/sensors-in-smartwatch-how-they-work/
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Repair-related aspects

FNAC Darty reports that the main reason for a purchase of a smartwatch is for a present or as a first-
time purchase (59% of the new purchases), while 31% of the new purchases are due to the failure of
the product owned by the client, and in 10% of cases is to replace a product that still worked.

With regards to types of failure encountered during coffee machine use, a recent consumer survey
(2025) conducted by IPSOS on behalf of the JRC on product repair reports that the components most
frequently reported as having broken down or worn out are mechanical parts, software/firmware, and
displays.

Figure 52: Think about the last Smartwatch /Fitness tracker/Sports watch machine you owned. What parts of it
broke down or wore out so much that you couldn't use the Smartwatch /Fitness tracker/Sports watch anymore?
(496 respondents).

Battery/ Power supply
Software/ Firmware
Display/ Screen
Internal electronics
External components / connectors
Audio components [l 3%
Sensors and cameras [ 2%
Mechanical parts | 2%
oher [l 2%

I have not experienced technical failure

Donit know =~ 2%

Source: IPSOS on behalf of the JRC.

FNAC-?\motin =\mjh~on™ reports among the most common failure types:
0 Charging issues (41% of cases);

& ?J nito gibco pk (35% of cases);

0 Connectivity issues (10% of cases);

& Touchscreen issues (9% of cases);

0 Display (6% of cases).

These issues together represent 82% of failure cases registered by FNAC-Darty.
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IFixit performed teardowns of different smartwatches from different brands, tracking the steps, tools
and components, and assigning repairability scores®®. As an example, one of the teardown exercises
could dismantle all the smartwatches pieces with 18 steps (see Figure below), resulting in a
reparability score of 7 out of 10, reporting the following:

0 The display is replaceable;
0 No overlapping design of cables, no fragile ZIF (zero insertion force) connectors;

& Despite the water-resistant construction, the opening procedure is straightforward and glueless
(though it requires an uncommon tri-point driver);

& The battery only uses mild adhesive, but the motherboard must be removed for access;

d A lot of components are modular and can be replaced separatelyOexcept for the frequently-used
twin button cables, which are soldered to the motherboard;

d The glass digitizer and screen are fused togetherOmeaning a full replacement will be quick and
easy, but glass-only repairs will be impractical.

Smartwatches assessed by IFixit had a repairability score from 3 to 7.

Figure 53: Components of smartwatches.

Source: IFixit16?,

160 DAdsdoin m~k\m\Jdgdot n*jn~ _j nijopn  oc” ™\h™ h~ocj_jgjbt jaoc™ EM> M k\dn N jn™) Ajn hjn™ diaj ji DAdxit
repairability scores, check https://www.ifixit.com/repairability/smartwatch-repairability-scores
161 https://www.ifixit.com/Teardown/Samsung+Galaxy+Watch+Teardown/117519
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Some other issues reported in online fora are battery draining too quickly, unresponsive touchscreen,
connectivity issues, broken screen, water damage, charging issues, performance lag and faulty sensors.

Note that these figures are based on specific studies and may not be representative of all
smartwatches or manufacturers.

In terms of repair-oriented innovations for smartwatches, Pocuter has created a prototype for a
smartwatch that is designed for easy access and replacement, using just 7 screws, and thus only
requiring a screwdriver for its disassembly, thus potentially enabling user repair. However, as of
October 2025, their website has gone dark.

User perceptions

The in-house perception study of consumers conducted by IPSOS on behalf of the JRC (2025),
investigated the reasons for replacement of smartwatches, and the results show that technical
obsolescence is more prominent than non-technical one for this product group: hardware, software and
decreased performance sum around 50% of the responses, while desire for new features and lack of
compatibility with new features sum up to 28%.

Figure 54: What would be the most important reason for you to consider buying a new Smartwatch to replace
your current one? (675 respondents).

= Hardware failure
9% = Software failure or/ lack of updates

m Decreased performance (e.g. battery degradation)

Lack of compatibility with new features or
accessories

Desire for improved features
u Cther
= None

Donit know

Source: IPSOS on behalf of the JRC.

The study also investigated the actions taken by consumers once a failure is experienced. Among the
owners of smartwatches that stopped working properly in the last 5 years, only 11% repaired it, while
72% of respondents replaced it with a brand-new product.

The most cited reason for not having repaired after a smartwatch failure was that the spare part cost
was too high (33%), followed by a perception of non-repairability (24%), and lack of repair information
(16%). Only 4% of respondents declared that the spare parts were not available, and 3% answered
that repair service takes too long or is too complex.
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Figure 55: If you had a Smartwatch/Fitness tracker that stopped working properly in the last five years, what did
you do? (295 respondents).

%‘ = You got it repaired
= You replaced it with a brand new product
= You replaced it with a second hand product
= You did not repair it or replace it
Donit know

Source: IPSOS on behalf of the JRC.

Figure 56: You said that you had a Smartwatch/Fitness tracker that stopped working properly but you did not get
it repaired. What was the main reason?

= The spare parts were not available
= The spare parts cost was too high
= The product was not repairable

&

= You have no information on how to repair it or how to
get it repaired
Repair service takes too long or is too complex

= You have had a bad experience with repair in the past

= You donit trust the quality of repairs
Cther

Donit know

Source: IPSOS on behalf of the JRC.

6.4. Electric Scooters

Regulatory framework

Regulation (EU) 2023/1542 concerning batteries and waste batteries covers electric scooters with
regards to the removability and replaceability of their batteries. In particular, Article 11 of the Battery
Regulation requires that batteries of light means of transport (LMT) are readily removable and
replaceable by the end-user at any time during the lifetime of the product. It is also required to provide
information for the removal and replacement of batteries, and have spare batteries available for a
minimum of five years after placing the last unit of the equipment model on the market, with a
reasonable and non-discriminatory price for independent professionals and end-users. Finally, it
specifies that softwares shall not be used to impede the replacement of a portable battery or LMT
battery, or of their key components, with another compatible battery or key components.
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It is worth noting that e-scooters, as defined in this study, are neither in the scope of the Machinery
Directive 2023/1230, nor a type approval under Regulation (EU) No 168/2013.

Various personal mobility devices (which include, but are not limited to, electric scooters) are regulated
at national level depending on the type, with a focus on either safety and road traffic rules (license
plates and registration, insurance, driving age, helmet and clothing requirements) or technical
requirements (speed, power, braking system, lights, reflectors etc) (European Commission et al, 2024c).

Testing methods / Standards

Standard EN17128 specifies a number of safety requirements and test methods at vehicle and
component level, including on structural integrity, stability, system failure, and types of servicing and
maintenance information to be indicated.

SAE International®®? develop a number of standards, technical reports and other publications related to
micromobility vehicles, including:

& SAE J3194: Taxonomy and Classification of Powered Micromobility Vehicles
0 SAE J3230: Kinematic Performance Metrics for Powered Standing Scooters
0 SAE J3272: Powered Micromobility Vehicle Identification Number
Definitions

A study on the need for harmonised rules for micromobility and personal mobility devices (European
Commission, 2024c) defines a standing e-scooter as:

A device on which the rider stands to ride (does not have a seat). The device has at least two wheels
and at least two axles which are separated along the longitudinal axis of the machine, i.e. at least one
ufccjgq Aol domlIrE md mlc md rfc mrfcp ufccjg, Sgs_jjw greepeb sqgle £ Ibjc™ pa, Bmeq Imr £_tc ncb_jg,
These machines are specifically excluded from Regulation (EU) No 168/2013 because they do not have
a seat.

According to EN17128, a personal light electric vehicle (PLEV) is a wheeled vehicle partially or totally
motorized used for the transportation of one person in a public and/or private space.

The Taxonomy and classification of powered micromobility vehicles N<@ E. , 4/~ by SAE defines a
Powered Standing Scooter (colloguially also termed as electric scooter or electric kick scooters$ \nj

%a wheeled vehicle that;

d Has a center column with a handlebar;

162 SAE International is a global association of more than 128,000 engineers and related technical experts in the aerospace,
automotive and commercial-vehicle industries.

163 SAE International Recommended Practice, Taxonomy and Classification of Powered Micromobility Vehicles, SAE Standard
J3194 202502, Revised February 2025, Issued November 2019, https://doi.org/10.4271/J3194 202502
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0 Is controlled by the operator using the accelerator/throttle and brakes for speed and is steered with
handlebar;

0 Has a foot platform for the operator (and passenger) to stand on;
0 Is powered partially or fully by a motor;

& Is manufactured primarily for transportation of not more than one person, except for specifically
designed vehicles; and

0 Is composed of two or three wheels held in a frame in the longitudinal direction of travel.»

Figure 57: Summary of the various types of powered micromobility vehicles.

Powered Powered Standing  Powered Seated Powered Powered Powered
Bicycle Scooter Scooter Self-Balancing | Non-Self-Balancing Skates
Board Board
/ . =9
P, 7 ] \
\ - \ 7 >
\- .
Center column Y Y Y Possible N N
Seat Y N Y N N N
Operable pedals Y N N N N N
Floorboard / foot pegs Possible Y Y Y Y Y
Self-balancing® N N N Y N Possible

Source: SAE64

The product group electric scooters discussed in this section refers to the Powered Standing Scooter
type.

Market Aspects

Electric scooters are used on the basis of two business models: either private ownership, or sharing
schemes.

According to Micro-Mobility for Europe (MMfE)%®, there were 700,560 e-scooters in Europe by the end
of 2022, compared to the 285,000 e-scooters available in 2021.

Statista Market Insights estimates the users in EU to be around 33 million in 2025, with the forecast to
grow to 39 million by 2030*¢¢,

164 https://legacy.sae.org/binaries//content/assets/cm/content/topics/micromobility/sae-j3194-summary---2019-11 pdf

165 Micro-Mobility for Europe (MMfE) is the coalition of shared micro-mobility providers offering short-term rental of electric
scooters and electric bicycles. The coalition was formed in 2021 and, at the time of writing, consisted of Bird, Bolt, Lime,
TIER-Dott and Voi.

166 E-Scooter-sharing - EU-27 | Statista Market Forecast
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Figure 58: 2017-2030 data for pn™nni volume of e-scooters in the EU.

50

39.01
40 37.79
3545 366

34.32

124 331

30

20

in million users

1.48

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

-8~ Total

Source: Statista Market Insights

With regards to scooter ownership, Statista presents the unit sales at approximately 3 million units in
2025, with a slightly increasing dynamic®®’. According to the in-house survey performed by IPSOS on
behalf of the JRC, 22% of respondents own or have owned a light means of transport (e-bike, e-
scooter).

Figure 59: 2019-2030 data for market volume of electric kick scooters in the EU.
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167 Electric Kickscooter - EU-27 | Statista Market Forecast
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When it comes to brands, no EU-wide data on sales by brand could be identified, although the
following graph with the share of insured e-scooters in Germany for 2023 provides an indication of
market leaders.

Figure 60: Share of insured e-scooters in Germany for 2023, by brand.
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Regarding the average price of electric kick scooters, Statista estimates the average at EUR 506 per

unit, with an expected increase to EUR 547 by 2030.

The FNAC DARTY Barometre indicates spare part prices at 11% of the price of the kick scooter (as
declared by manufacturers). FNAC DARTY provides no information with regards to the average years of
availability, but it is indicated that 40% of repairs require the use of spare parts.

168 CHECK24. (August 16, 2024). Share of insured e-scooters in Germany in 2023, by brand [Graph]. In Statista. Retrieved
from https://www.statista.com/statistics/1399357/insured-e-scooters-by-brand-germany/ .
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Figure 61: 2019-2030 data for unit price of electric kick scooters in the EU.
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Given the diversity of scooter types and designs presented in the sections above, the following analysis
focuses on standing electric scooters, due to their market growth and user penetration (via shared
business models or private ownership).

The lifetime of an electric scooter is the most determining parameter for its environmental impacts.
The lifetime of electric scooters is dictated by various parameters: their design, their use intensity,
maintenance, and (in the case of shared schemes) vandalism (Moreau et al, 2020). Shared e-scooters
are expected to have shorter lifetimes, due to the vandalism parameter and general mistreatment of
scooters (Hollingsworth et al, 2019).

Figure 62: Component diagram of e-kickscooter Ninebot MAX G3.

Source: Segway*6°

169 https://eu-en.segway.com/instruction-manuals
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According to the in-house survey performed by IPSOS on behalf of the JRC in Spain, Poland and The
Netherlands, 22% of respondents expect to use a LMT between 5 and 7 years, while 25% of them
expect to use it for more than 10 years (Figure 63). However, when it comes to the actual lifetime experienced by consumers,
17% of respondents declared that their last LMT lasted less than 3 years, while 22% declared that it lasted between 3 and 5
years (Source: IPSOS on behalf of the JRC.

Figure 64). The share of respondents declaring than their last LMT lasted more than 10 years was 8%.

Figure 63: Imagine you buy a Light means of transport (e-scooter, e-bicycle) today. How long would you expect to
use it before replacing it, assuming no damage, loss, or theft? (636 respondents).

219% H

m | essthan 3years

= Between 3and 5 years

= Between 5and 7 years

= Between 7 and 10 years
More than 10 years
Donit know

Source: IPSOS on behalf of the JRC.

Figure 64: If you had a Light means of transport (e-scooter, e-bicycle) that stopped working properly in the last
five years, how long did it work well before it broke down? (126 respondents).

%5%
m | essthan 3years

= Between 3and 5 years

m Between 5and 7years

= Between 7 and 10 years
More than 10 years

m | experienced afailure, but not in the last 5 years
Donit know

Source: IPSOS on behalf of the JRC.

Moreau et al (2020) specify that operational mileages have a huge influence on the GWP in terms of
per g COzq/pkm: extending the base case of 284 days of use (equivalent to 1400 km) to 2.5 years
(equivalent to 11,520 km) would decrease the GWP from 131 to below 50 g CO,e/pkm. Severengiz et
al. (2021) also pointed to a strong influence of lifespan, quantifying impacts for a °1, -/ hjiocn» pn”
translated into a kilometre lifespan of 1150, 5150. Based on even more extended assumptions, only
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40 g COzq/pkm would result from a lifespan of 5 years but, respectively, 829 g CO./pkm in case the
scooter is discarded after already 1 month (Moreau et al.,2020).

Table 16: Studies on e-scooter lifetime

Study Type Lifetime studied Mileage
Baumgartner & Helmers (2024) shared 6, 12 - 24 months 2700 , 5400 , 10,800 km
Reis et al (2023) Shared 6 ., 24 months
Severengiz et al. (2021) shared 6 ., 24 months 1150 , 5150 km

24 months declared | 1000 , 2000 , 7300 , 13650 km
) shared -

De Bortoli (2021) by most operators (worst to optimistic)

private 4000 , 10000 (entry to mid-range)
Moreau et al (2020) Shgred /| 1month , 1vyear

private 25 years | 5years
Kazmaier et al (2020) Shgred / 3 .15 months

private
Hollingsworth et al (2019) shared 05, 2 years

Source: JRCig mul elaboration.

Lifetime varies at component level too, as demonstrated in the following table, meaning that repair
processes could be effective. Severengiz et al. (2021) expect lower lifetimes for the power train and
the handle, followed by the battery and the charger. The frame, the brake system and the steering

system are expected to last longer (730 days).

In an LCA study on shared dockless standing e-scooters established in Brussels (Moreau et al., 2020)
analysed the lifecycle impacts in terms of carbon emissions for different scenarios of lifetime. It is

evident that lifetime extension contributes significantly to reducing emissions.

Table 17: Expected life spans of main e-scooter components.

E-Scooter / component

Minimum use

Minimum life span

span [days] kilometrage [km]

E-Scooter 365 [OSG] 4,200
Power train 365 4,200
Frame 730 8,400
Battery 550 6,325
Charger 550 6,325
Brake system 730 8,400
Steering system 730 8,400
(Handlebar, front suspension)

Handle 274 3,153

Source: Severengiz et al. (2021).
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Figure 65: Evolution of the contribution of the life cycle phases for the different prolonged lifetime scenarios on
the global warming impact category.
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Source: Moreau et al. (2020).

In the same study, Moreau et al. (2020) analysed the contribution of material phase for four impact
categories!’.

Figure 66: Contribution analysis of the material phase for the four impact categories analysed.
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Source: Moreau et al. (2020).

170 ABS: Acrylonitrile butadiene styrene; PVC: Polyvinylchloride; LED: Light emitting diode; PTFE: Polytetrafluoroethylene.
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The in-house perception study by IPSOS on behalf of the JRC (2025) surveyed consumers about the
components most frequently reported as having broken down or worn out are the battery/power
supply, followed by mechanical parts and external components/connectors. 40% of respondents
reported that they have not experienced a failure in the last LMT they owned.

Figure 67: Think about the last Light means of transport (e-scooter, e-bicycle) you owned. What parts of it broke
down or wore out so much that you couldn't use the Light means of transport (e-scooter, e-bicycle) anymore?
(231 respondents).

Battery/ Power supply
Mechanical parts
External components / connectors

Display/Screen Il 4%

Software/ Firmware [l 4%

internal electronics [l 4%
Sensors and cameras
Audio components

other Il 4%

I have not experienced technical failure

Donit know %

Source: IPSOS on behalf of the JRC.

User behaviour and perceptions

The sustainability of e-scooters in terms of carbon emissions in the use phase highly depends on the
mode of transport that they have replaced. All studies considered (De Bortoli, 2021; Buehler et al.,
2021; Moreau et al., 2020; T" ibJy and Mostofi, 2021) lead to the conclusion that e-scooters are
mostly used to replace trips that would have been made by modes of transport of lower carbon
footprint (e.g. walking, biking, or public transport) than of higher (e.g. private car or taxi).

The in-house perception study of consumers by IPSOS on behalf of the JRC (2025) investigated the
reasons for replacement of Light Means of Transport (e-scooters or e-bicycles), and reveals that
technical and obsolescence is by far the main motivation for product replacement : hardware, software
and decreased performance sum around 54% of the responses, while desire for new features and lack
of compatibility with new features sum up to 12%.
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Figure 68: What would be the most important reason for you to consider buying a new Light means of transport
(e-scooter, e-bicycle) to replace your current one? (636 respondents).
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Source: IPSOS on behalf of the JRC.

The same study investigated the actions taken by consumers once a failure is experienced. A 46% of
respondents stated that they repaired the LMT that broke down, while 38% replaced it with a new one
and 11% neither replaced nor repaired.

Figure 69: If you had a Light means of transport (e-scooter, e-bicycle) that stopped working properly in the last
five years, what did you do? (126 respondents).

s

= You got it repaired
= You replaced it with a brand new product
= You replaced it with asecond hand product
® You did not repair it or replace it
Donit know

Source: IPSOS on behalf of the JRC.

Furthermore, the most cited reason for not having repaired after an LMT failure was that the spare
part cost was too high (48%), followed by a perception of non-repairability (12%), lack of spare part
availability (9%) and lack of repair information (8%).
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Figure 70: You said that you had a Light means of transport (e-scooter, e-bicycle) that stopped working properly
but you did not get it repaired. What was the main reason? (68 respondents).
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Source: IPSOS on behalf of the JRC.

6.5. Coffee machines

Regulatory framework

No regulation dedicated to environmental aspects of coffee machines was identified. In fact, this
product group was not part of previous Ecodesign working plans, although it was studied for its
inclusion in the Ecodesign and Energy Labelling Working Plan*"*, and a preparatory study exist for this
product group from 201172 even if it did not materialise in coffee machines being regulated.

General product regulations do cover coffee machines, such as the ecodesign for networked standby

regulation 2023/826, which covers household coffee machines, the Low Voltage Directive 2014/35/EC,
the WEEE Directive 2012/19/EU, the RoHS Directive 2011/65/EU, the REACH regulation 2018/2005/EU,
or Regulation (EC) 1935/2004 on materials and articles intended to come into contact with food (FCM).

The low voltage directive (LVD) covers health and safety risks on electrical equipment operating with
an input or output voltage of between 50 and 1000 V for alternating current, and between 75 and
1500 V for direct current. It applies to a wide range of electrical equipment for both consumer and
professional usage, such as household appliances. For example, coffee machines in Europe typically
operate at 220-240 V.

Provisions in these pieces of legislation do not address repairability directly, although they do set
general product safety, material content and waste treatment provisions. For instance, the LVD
specifies that the electrical equipment, together with its component parts, shall be made in such a way
as to ensure that it can be safely and properly assembled and connected.

171 https://www.oeko.de/en/publications/preparatory-study-for-the-ecodesign-and-energy-labelling-working-plan-2020-
2024-2/

172 https://ekosuunnittelu.info/wp-content/uploads/2015/09/BIO_EuP_Lot 25 Task 5_Final_v2 July2011.pdf
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After a worldwide search, only Switzerland issued a mandatory regulation that covers the energy
efficiency of coffee machines'’3, including an energy label, however with no provisions directly
addressing repairability. On the other hand, several voluntary labels were found worldwide.

The INF-Environnement cafetiéres électriques a filtre pour usage domestiquet'’* sets voluntary criteria
related to the availability of spare parts, in addition to requirements on markers for the level of water,
warning systems for scaling, energy efficiency, restrictions on the presence of flame retardants,
measures to promote a high durability and recycling at the end of life.

The German Blue Angel sets voluntary criteria for coffee machines for household use (DE-UZ 136,
version 3)'"°, This environmental label includes requirements on the power consumption, plastic parts,
metal parts in contact with water and milk, durability, fitness for use, recyclable design, and consumer
information. However, the validity of these criteria seems to have ended in 2022, and no information
could be found of whether the label for coffee machines was discontinued.

Ndib\Kjn~tn bn™ i (\] gdib n*c h™najn “nkn"nnj \i_ "jaa~~ machines'’® include a number of health
and environmental voluntary criteria. Especially relevant for repairability is the provision that
icomponents that are most prone to wear and tear or malfunction shall be readily available for
replacement or reparable at the company for at least 10 years after production ends. Information
about the availability, cost and type of repair services shall be made available to consumerst) Ocin \] ¢
covers fully automatic espresso/coffee machines, hand-operated piston espresso/coffee machines and
capsule espresso/coffee machines.

Joc™n iginjih T io\g gjgpio\nt g\] “on di“gp_" O\dr\i‘n Greenmark N147 for electric coffeemakers'’’,
\i_ >\1\_\in ENERGY STAR Program (for commercial coffee brewer only)!’8, which focuses on energy
efficiency measures such as well-insulated tanks and energy-savings modes.

Testing methods / Standards

No standards directly referring to Ajaa” =~ h\cdi “ni n”k\dn \i_*jn disassembly have been identified,
except for EN 455547 which applies to energy-related products and could thus be applied also to
coffee machines.

173 httpsi//www.fedlex.admin.ch/eli/cc/2017/765/it

174 https://www.legifrance.gouv.fr/download/pdf?id=gIWT01-FeipeatNQ5V1kTfNDZYgBQJicAIBO73msR9s=

175 https://produktinfo.blauer-engel.de/uploads/criteriafile/en/DE-UZ%20136-201407-en%20Criteria-2018-04-30.pdf

176 https://www.yumpu.com/en/document/read/43534624/espresso-and-coffee-machines-singapore-environment-council
177 https://www.sgls.sec.org.sg/categoryinfo.php?cid=56

178 https://natural-resources.canada.ca/energy-efficiency/energy-star/products/list-certified-products/commercial-coffee-
brewers

179 EN 45554:2020 - General methods for the assessment of the ability to repair, reuse and upgrade
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https://www.fedlex.admin.ch/eli/cc/2017/765/it
https://www.legifrance.gouv.fr/download/pdf?id=qlWT01-FeipeatNQ5V1kTfNDZYgBQJicAIBO73msR9s=
https://produktinfo.blauer-engel.de/uploads/criteriafile/en/DE-UZ%20136-201407-en%20Criteria-2018-04-30.pdf
https://www.yumpu.com/en/document/read/43534624/espresso-and-coffee-machines-singapore-environment-council
https://www.sgls.sec.org.sg/categoryinfo.php?cid=56
https://natural-resources.canada.ca/energy-efficiency/energy-star/products/list-certified-products/commercial-coffee-brewers
https://natural-resources.canada.ca/energy-efficiency/energy-star/products/list-certified-products/commercial-coffee-brewers
https://standards.iteh.ai/catalog/standards/clc/ed9b48c0-a4a9-421a-a14f-4ff341199918/en-45554-2020

EN 60661 describes the methods for measuring the performance characteristics of electric
household coffee makers. This standard is also the basis also for determining the energy classes of the
Swiss energy label.

Coffee machines are within the scope of standards IEC 60335-2-758 however as far as safety
considerations are concerned. Other general product standards may apply to coffee machines as well,
such as those related to safety (e.g. IEC 60335-1%2), or low power consumption (EN 50564%3), or the
marking of plastics products (ISO 11469'%4).

Finally, the standards EN 4552'% EN 45553'% EN 45555’ EN 45556'%% and EN 45557 are
not product-specific but could potentially be applied to coffee machines, covering energy-related
knj_p~ont aspects such as extending product lifetime, ability to reuse components or recycle materials
from products at end-of-life, use of reused components and/or recycled materials in products.

Definitions

The 2011 preparatory study defines “jaa™~ h\”cti “n \n imachines that heat water with built-in electric
heating devices, and pass it through grinded coffee beans so as to produce a coffee for consumption.
This coffee drink can be dispensed in various containers, such as cups, pots or in the machine itself},
Coffee machines within the scope have a built-in electricity based heating element and are not
dependent on energy supplied to another appliance (e.g. moka or stove top percolator).

Coffee machines belong to NACE 27.51: Manufacture of electric domestic appliances, and PRODCOM
code 27.51.24.30: Domestic electric coffee or tea makers (including percolators)*®.

Coffee machines can vary in terms of coffee conditioning, brewing technology, drinking containers,
presence of a cup-warming plate, automation of the process, mode of use and auxiliary features.

Based on such aspects, the following types of coffee machines can be identified (modified from 172,
see also Table 18 and Figures below):

0 Drip filter coffee machines:

180 https://standards.iteh.ai/catalog/standards/clc/96c3d7f1-d5e2-4a3f-a441-5e5f180a6932/en-60661-2014
181 https://standards.iteh.ai/catalog/standards/iec/599948f5-4c4c-4a46-962f-05e00586b3b1/iec-60335-2-75-2024

182 nhttps://standards.iteh.ai/catalog/standards/clc/4ab37fe4-b730-4339-8a11-6654150d366e/en-60335-1-2012-a16-
2023

183 https://standards.iteh.ai/catalog/standards/clc/371d2d67-a439-4f20-96f0-02675496fd03/en-50564-2011
184 https://standards.iteh.ai/catalog/standards/iso/8a22df09-5e8b-4bb0-ad45-5bd738eb6384/is0-11469-2016
185 EN 45552:2020 - General method for the assessment of the durability of energy-related products

186 EN 45553:2020 - General method for the assessment of the ability to remanufacture energy-related

187 EN 45555:2019 - General methods for assessing the recyclability and recoverability of energy-related

188 EN 45556:2019 - General method for assessing the proportion of reused components in energy-related

189 EN 45557:2020 - General method for assessing the proportion of recycled material content in

19 https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L..2009:018:0001:0183:EN:PDF
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https://standards.iteh.ai/catalog/standards/clc/4ab37fe4-b730-4339-8a11-6654150d366e/en-60335-1-2012-a16-2023
https://standards.iteh.ai/catalog/standards/clc/4ab37fe4-b730-4339-8a11-6654150d366e/en-60335-1-2012-a16-2023
https://standards.iteh.ai/catalog/standards/clc/371d2d67-a439-4f20-96f0-02675496fd03/en-50564-2011
https://standards.iteh.ai/catalog/standards/iso/8a22df09-5e8b-4bb0-ad45-5bd738eb6384/iso-11469-2016
https://standards.iteh.ai/catalog/standards/cen/ed936aa8-4368-4a13-bae1-93ec80357a95/en-45552-2020
https://standards.iteh.ai/catalog/standards/clc/28889c43-449b-4b03-bc5f-41fd78eb82d3/en-45553-2020
https://standards.iteh.ai/catalog/standards/cen/a6432062-6e44-4011-9720-fcbc99e61feb/en-45555-2019
https://standards.iteh.ai/catalog/standards/clc/879b924a-913d-43e6-96d4-54a6f2e5e2ee/en-45556-2019
https://standards.iteh.ai/catalog/standards/clc/46574006-a1ad-4611-a8a5-27516f814f5b/en-45557-2020
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:018:0001:0183:EN:PDF

{ Traditional filter coffee machines;

1 Pad filter coffee machines;

0 Espresso coffee machines:

f  Steam/non-pump espresso machines;

I Automatic espresso machines (semi-automatic, automatic, or fully-automatic);

I Capsules espresso machines;

0 Combined coffee machines (espresso machine and traditional filter coffee machine);

0 Electric versions of traditional manual coffee machines.

The 2011 preparatory study did not include in its scope electric versions of traditional manual coffee
machines. However, this type of coffee machines is retained in this study at this stage of the process.

Table 18: Types of coffee machines based on coffee conditioning, brewing technology, drinking containers,
presence of cup-warming plate, and automation of the process.

Coffee Machine Coffee Brewing Drinking Cup-Warming | Automation of the
Type Conditioning Technology Containers Plate Process
Drip Filter Coffee Machines
Traditional Filter Coffee beans, I Pots, one or
Coffee Machines | ground coffee Drip filter two cup(s) & Manual
Pad F_|Iter Coffee Pad filters Low pressure S two No Automatic
Machines cup(s)
Espresso Coffee Machines
Steam/Non g Coffee beans, | Steam One or two
Espresso round coffee | pressure cup(s) No Manual
Machines g
Automatic
Espresso Semi-
Machines (Semi- | Coffee beans, | High-pressure | One or two automatic/Autom
. No .

Automatic, ground coffee | pump cup(s) atic/Fully-
Automatic, or automatic
Fully-Automatic)
Capsules .
Espresso Capsules High-pressure | One or two No Automatic
Machines pump cup(s)
Other coffee machines

. Coffee beans, | Combination Combination Semi-
Combined Coffee ; .

. ground coffee, | of brewing of cup(s) and Yes/No automatic/Autom
Machines : i

pads, capsules | technologies coffee pot(s) atic

Electric traditional Pressure- Coffee pot. no
manual coffee Ground coffee ; € pot, No Manual

) driven container
machines

Qmspact HPAsg mul cj_~mp_rgml ~_gcb on 172,
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Brewing technology refers to the way hot water passes through the coffee and acquires its flavour and
colour.

Drip filter indicates when hot water percolates onto the ground coffee, and gravity makes the water
pass through the coffee into the container below: this is the case for filter machines, also called drip
coffee makers.

Pressure-driven brewing technologies have hot water or steam injected under pressure onto the ground
coffee, and both pressure and gravity drive the beverage into the cup below: this is the case for
example for drip filter and pad filter coffee machines (at low/middle pressure: approximately 3 bars)
and espresso machines (at higher pressure: around 15 bars);

Steam can be injected into the ground coffee from below, and gravity makes the beverage fall down
into the receptacle: this is the case for percolators, vacuum brewers and moka pots (typically, it is very
hot water injected by steam).

Various combinations of these technologies also exist.

Figure 71: Examples of drip filter coffee machines.

Drip filter coffee machines

Traditional filter coffee machines Pad filter coffee machines

Qmspact HPAYg mul cj_~mp_rgml ~_qcb ml 9 and 192,

191 https://coffeeblog.co.uk/best-filter-coffee-machines/
192 https://www.philips.com/c-p/CSA210_31/original-plus-coffee-pad-machine
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Figure 72: Examples of espresso coffee machines.

| Espresso coffee machines

| Steam/no-pump | | Automatic and fully-automatic | | Capsules
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Qmspact HPASg mul cj_~mp_rgml ~_qcb ml 198, 194 195 gng 196,

Figure 73: Examples of combined coffee machines and electric versions of traditional manual coffee machines.

Combined coffee

. Electric versions of traditional coffee machines
machines

Qmspact HPAsg mul cj_"mration based on %7, 198 and %,

198 https://www.mrcoffee.com/espresso-machines/steam-espresso/mr.-coffee-steam-espresso-maker-with-stainless-steel-
frothing-pitcher/SAP_2191913.html

194 https://www.thespruceeats.com/best-espresso-machines-4118539
195 https://www.bosch-home.com/us/en/product/countertop-fully-automatic-espresso-machines/products/TPU60501
196 https://www.lavazza.co.uk/en/coffee-machines/a-modo-mio-tiny-eco

197 https://www.thespruceeats.com/best-dual-coffee-makers-7110779
198 https://brentwoodus.com/products/brentwood-ts-119s-cordless-electric-moka-pot-espresso-machine-6-servings
199 https://www.scandidesigns.com.au/product/bodum-coffee-maker-electric-vacuum/
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https://www.mrcoffee.com/espresso-machines/steam-espresso/mr.-coffee-steam-espresso-maker-with-stainless-steel-frothing-pitcher/SAP_2191913.html
https://www.thespruceeats.com/best-espresso-machines-4118539
https://www.bosch-home.com/us/en/product/countertop-fully-automatic-espresso-machines/products/TPU60501
https://www.lavazza.co.uk/en/coffee-machines/a-modo-mio-tiny-eco
https://www.thespruceeats.com/best-dual-coffee-makers-7110779
https://brentwoodus.com/products/brentwood-ts-119s-cordless-electric-moka-pot-espresso-machine-6-servings
https://www.scandidesigns.com.au/product/bodum-coffee-maker-electric-vacuum/

Other features that may be present in a coffee machine include eco-modes (i.e. energy saving modes),
rinse functions, grinders, milk heaters, milk frother or froth attachment, insulated containers, timers or
programmers, tactile buttons, LCD screens, Bluetooth and/or WiFi connection.

Market Aspects

Market data for coffee machines have been retrieved from Statista Market Insights for the EU-27 and
refer to drip filter coffee machines, espresso machines and capsule coffee machines. Electric versions
of traditional manual coffee machines are not included. A steady increase in revenue until 2030 is
expected (see Figure 74).

At the same time, APPLIA (2025), a trade association representing the home appliance manufacturers
in Europe, reported that the sales of coffee machines in Europe experienced a decrease of 26.8% in
2024 compared to 2023, down to 20 million units from 28 million units.

Figure 74: 2018-2030 data for coffee machines in the EU.
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Source: Statista Market Insights.

The share of sales deriving from online sales is estimated around 54% in 2025, but is expected to
decrease to around 47% by 2029. The brand shares are provided in On average, EU households own
0.14 coffee machines in 2025, expected to remain stable until 2030. According to the in-house survey
performed by IPSOS on behalf of the JRC, 73% of respondents own or have owned a coffee machine.

Figure 75 below.

On average, EU households own 0.14 coffee machines in 2025, expected to remain stable until 2030.
According to the in-house survey performed by IPSOS on behalf of the JRC, 73% of respondents own
or have owned a coffee machine.
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Figure 75: Market share of leading coffee machines manufacturers in the EU as of March 2024, by sales volume.
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Source: Statista Market Insights.
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machines, the FNAC DARTY Barometre®® indicates an average spare part price of 22 of the product

price?®?, with a decreasing trend compared to previous years. For coffee capsules machine, the FNAC
DARTY Barometre?®? indicates an average spare part price of 15% of the product price, with a stable
trend. The average spare part price for espresso coffee machines is reported at 5%2%,

The average years of availability of spare parts (by the same source) is presented at 9 years for the
three coffee machines (based on manufacturer declaration)?**. While the lack of spare parts was
identified by repairers as the most significant barrier to repair in the past®®, it appears not to be it as
much anymore, as also reported by Rousseau (2022), where only 2% of respondents having
experienced failures with their coffee machine did not repair it because of the lack of spare parts.

200 https://www.darty.com/barometre-sav/univers-petit-electromenager/famille-petit-electromenager-cafetiere

201 ENAC DARTY defines this as the ratio between the average purchase price (excluding VAT) of spare parts used during
breakdowns over the last 12 months and the selling price (excluding VAT) of the product, weighted by the average sales
of the product over the last 12 months.

202 https://www.darty.com/barometre-sav/univers-petit-electromenager/famille-petit-electromenager-cafetiere-a-dosette

203 https://lwww.darty.com/barometre-sav/univers-petit-electromenager/famille-petit-electromenager-expresso-avec-broyeur

204 This is the duration of spare parts availability announced by the supplier for each reference. If the supplier does not
provide an opinion, this duration is estimated at 0.

205 European Commission: Directorate-General for Environment, Deloitte, ICF GHK, SERI, Monier, V. et al., Study on
socioeconomic impacts of increased reparability, Final report, Publications Office of the European Union, 2016,
https://data.europa.eu/doi/10.2779/463857
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The lifetime of coffee machines was estimated by several studies: some report 8 years?®®, while the
2024 <?@H@En nop_t2°® on consumer perception of repair in France reports 4.8 years (this is however
the lifetime of the devices that failed in the two years preceding the study).

Repair is estimated to extend the lifetime of coffee machines by additional 4 years?®.

According to the in-house survey performed by IPSOS on behalf of the JRC in Spain, Poland and The
Netherlands, 20% of respondents expect to use a coffee machine between 3 and 5 years, 18% of
them expect to use it between 5 and 7 years and between 7 and 10 years, while 24% of them expect
to use it for more than 10 years (Figure 76). However, when it comes to the actual lifetime experienced by consumers, 18% of
respondents declared that their last coffee machine lasted less than 3 years, while 32% declared that it lasted between 3 and
5 years (Source: IPSOS on behalf of the JRC.

Technical Aspects

Drip filter coffee machines

The main components of a traditional drip coffee machines are the following (see also Figure 78):
0 Areservoir for holding the water, which can be removable or not;
0 A tube that leads up from below the reservoir base, carrying the hot water up to the drip area.

Figure 77). The share of respondents declaring than their last coffee machine lasted more than 10
years was 10%.

Figure 76: Imagine you buy a Coffee machine today. How long would you expect to use it before replacing it,
assuming no damage, loss, or theft? (675 respondents).

]2%
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= Between 3and 5years
= Between 5and 7years
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More than 10 years
Donit know
18%

Source: IPSOS on behalf of the JRC.

206 Anne-Charlotte BONJEAN (ADEME) Aurore PHILIPPE-DELVIGNE (ADEME), Laurent COURS (GIFAM Insights), Naéma HENRI
(Gifam Insights), 2025, Les Frangais et la réparation , Edition 2024
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Technical Aspects

Drip filter coffee machines

The main components of a traditional drip coffee machines are the following (see also Figure 78):
& Areservoir for holding the water, which can be removable or not;

0 A tube that leads up from below the reservoir base, carrying the hot water up to the drip area.

Figure 77: If you had a Coffee machine that stopped working properly in the last five years, how long did it work
well before it broke down? (425 respondents).
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m [ essthan 3years

= Between 3and 5 years
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More than 10 years

m | experienced afailure, but not inthe last 5 years
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Source: IPSOS on behalf of the JRC.

Figure 78: Exploded view of traditional drip coffee machines
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0 A shower head which sprays water over the coffee grounds. In some coffee makers, the water
comes out of the hose onto a perforated plastic disc called the drip area and falls through the
holes into the coffee grounds;

An assy for the filter, where coffee beans/ground coffee is added;
A warming plate (can be absent);
A carafe, which can be insulated or not;

A heating element;

o o ox ox o

A control unit and a connector to the heating element.

Figure 79: Component view of pad filter coffee machines.
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207 HADEN estd. England 1958, Instruction Manual, drip coffee machine, MODEL NUMBER: HC03001-US, available at:
https://images.thdstatic.com/catalog/pdfimages/53/5376bb74-ecf7-45a6-928d-15befa092702.pdf Last accessed
August 2025.

208 SMEG, model DCFO2PBAU, via https://www.coffeepartswarehouse.com.au/smeg-coffee-machine-dcf02pbau-c-
69383 111283 241222.html#lg=1&slide=0 Last accessed August 2025.
209 BOSCH, TASSIMO finesse, model TAS16BX,

https://www.tassimo.com/media/wysiwyg/EXTENDED_MANUAL_TAS16B_CH14 |U_EU_8001260377_A_29_06_2022.pdf
Last accessed August 2025.
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Increasingly often, coffee machines feature touch-screen electronic displays, temperature control,
different brew functions and cup-sizing, programming functions, in some cases even via app or voice,
adjustable-temperature warming plate, Wi-Fi and Bluetooth connection.

Figure 80: Examples of drip coffee machines with touch displays (left-hand side), versus button-operated (right-
hand side).

Source: left-hand side: 2°; right-hand side: 2,

Espresso Coffee Machines

The main components of automatic/semi-automatic or fully-automatic coffee machines are the
following (see also Figure 81 and Figure 82 below):

210 https://www.bol.com/be/fr/p/machine-a-cafe-filtre-barista-touch-iso-avec-verseuse-isotherme-ecran-tactile-led-
minuterie/9300000197207664/?Referrer=BEGOOFS&utm_source=google&utm_medium=free_shopping&gQT=1 Last
accessed August 2025.

211 https://www.melitta.co.uk/filter-coffee-machines/optima-timer/black Last accessed August 2025.
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Figure 81: Component view of espresso coffee machines.
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Figure 82: Exploded view of an espresso coffee machine.
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212 https://www.cuisinart.co.uk/on/demandware.static/-/Sites-master-uk/en_GB/v1754903054613//information-

booklets/EM1000U_IB.pdf Last accessed August 2025.
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Source: 213,

Group Head: The part where the portafilter is inserted to brew espresso;

Portafilter: The handle with a metal basket that holds the ground coffee;

Portafilter Basket: The metal filter screen inside the portafilter that holds the coffee grounds;
Pump: An electric pump that draws water from the tank and forces it through the machine;
Boiler; Heats the water to the optimal temperature for espresso extraction;

Heating Element: The component that heats the water;

Group Gasket: A rubber seal that creates a tight seal between the group head and the portafilter;

Group Screen: A metal screen located inside the group head that disperses water over the coffee
grounds;

Steam Wand: A metal tube used to steam and froth milk for lattes and cappuccinos;
Water Tank/Reservoir: Holds the water used for brewing coffee and steaming;

Drip Tray: A removable tray that catches any spills or drips from the machine

Hot Water Tap: Dispenses hot water for drinks like Americanos or tea;

Pressure Gauge: Displays the pressure inside the machine during brewing;

Power Switch: The main switch that turns the machine on and off;

Expansion Valve Assembly: (More common in commercial machines) Manages and releases excess
pressure within the boiler;

Bean Hopper: (in the case of an integrated grinder) The container that holds the whole coffee
beans;

Burrs: (If you have an integrated grinder) The grinding components that break down coffee beans
into grounds.

As with the case of drip coffee machines, additional features can include touch-screen electronic
displays, adjustable temperature control, different brew functions (some with up to 35 brew functions)
and cup-sizing, programming functions, in some cases even via app or voice, Wi-Fi and Bluetooth
connection.

213

https://www.coffeepartswarehouse.com.au/smeg-coffee-machine-bccO2whmau-c-
69383 111283 274091.html?sort=3a#lg=1&slide=0 Last accessed August 2025.
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Figure 83: Examples of espresso coffee machines with touch displays (left-hand side), versus button-operated
(right-hand side).

Source: left-hand side: 24 right-hand side: °,

Capsules espresso machines

The main components of capsules coffee machines are the following (see also Figure 84 below):
Lever

Capsule compartment
Water tank

Coffee outlet

Sensor window

Used capsule container
Drip tray

Cup support

Grid

Steam connector door

Steam connector
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Descaling pipe

214 Melitta, CAFFEO Barista TS, available at: https://www.melitta.be/en/User-manual-13438.html Last accessed August
2025.

215 https://lwww.foodandwine.com/lifestyle/kitchen/best-espresso-machines Last accessed August 2025.
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0 Descaling pipe storage.

Figure 84: Component view of a capsules espresso machine.
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Repair-related aspects

FNAC Darty reports that the main reason for a purchase of a capsule coffee machine is due to the
failure of the product owned by the client (51% of the new purchases), while 38% of the new
purchases are for a present or as a first-time purchase, and in 11% of cases is to replace a product
that still worked.

With regards to types of failure encountered during coffee machine use, a recent consumer survey
(2025) conducted by IPSOS on behalf of the JRC on product repair reports that the components most
frequently reported as having broken down or worn out are mechanical parts, external
components/connectors, and internal electronic components.

216 https://machineguidance.nespressochina.com/en/products/lattissima-one Last accessed August 2025.
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Figure 85: Think about the last Coffee machine you owned. What parts of it broke down or wore out so much that
you couldn't use the Coffee machine anymore? (756 respondents).

Mechanical parts

External components/ connectors 11%
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International data from Repair Monitor (2025) with the participation of 394 repair cafés participating
from Netherlands, France, UK, Australia, Canada, Germany, Belgium, and the United States found that
coffee makers have the highest share with around 9 191 registered repairs among the different
product categories (combined data from 2015 to 2025)?*’. The repair success rate of coffee machines
in 2025 is 60%, with 14% of the registered coffee machine products half-repaired and 26% not
possible to be repaired.

These percentages see an increase in the repair success rate, which in the years 2022-2024 was
between 46-50%, with a higher share of non-repaired coffee machines (around 34%). Data for the
latest years also suggest that coffee makers are the second product brought to repair cafés, behind
vacuum cleaners®®. The main failures were registered as leaks, issues with pumps, and issues with
parts. Other issues reported are (2022 info*?):

0 r\on_jnibagjr
r\o n_j nifo c \opk
nri®c jn joc™m Jpoojin _jito rjnf

water leaks

o ox ox ox

cjoky\o~ _j nito heat up

217 Repair Monitor Dashboard. https:/dashboard.repairmonitor.org/?language=en&year=2024 Last accessed August 2025.

218 https://www.repaircafe.org/wp-content/uploads/2025/04/Factsheet_RepairMonitor_2024_EN.pdf Last accessed August
2025.

219 https://lwww.repaircafe.org/en/repairing-coffee-makers/ Last accessed August 2025.
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machine only serves half cups
lights keep flashing
the appliance makes a noise

the appliance is dirty

o ox ox ox o«

problem with cord or plug

Data on repairability of coffee makers from the Open Repair Alliance database (18,116 entries)
indicate that in 49% of the cases the product was fixed, in 30% of the cases the product proceeded to
end-of-life and 19% the product could potentially be repairable®®.

The Interreg North-West Europe project Sharepair conducted a survey in Belgium in May 2022, 3200
respondents answered questions on coffee machines. When asked what parts failed in their coffee
machines in the last two years, the results highlighted leaks, heating functions and pumps as the main
causes of failures (591 respondents).

Table 19: M npgon anjh oc™ Nc\n“k\dn npng™t ji oc™ a\dgpn™ ja“jaa~~ h\ cti“ntAjhkji~ ion)

% of problems
Coffee machine: bought new within rgspowdents within respondents
Which components did the problem involve? having had having a portable
problems computer
(total N = 591) (total N = 1169)

Leaks (e.g. reservoir, coffee tap...) 33,7% 17,0%
Not heating up / not reaching the required temperature 28,7% 14,5%
Pump 23,6% 12,0%
Buttons/switches 15,5% 7,9%
Displays / indicator lights 12,6% 6,4%
Capsule/pad system or filter holder (if coffee pad/capsule machine) 9,7% 5,0%
Power supply/cable 7,2% 3,6%
Broken casing / reservoir lid 5,0% 2,5%
Grinder 3,9% 2,0%
Milk foamer 1,9% 0,9%
Cup heater (if applicable) 0,2% 0,1%
Other 9,6% 4,9%

Multiple response answer
Base: respondents who had a problem in the last 2 years with their current coffee machine or the previous one

Source: Rousseau (2022).

Bovea et al. (2017) identified the types of failures and parts replaced in Spanish repair centres for
small household appliances. For coffee machines, these included blocked filter, damaged water tank,
blocked water, tank, non-heating of the water, damaged button, casing overheats, and others. General
cables, plugs, cup supports, electrical resistances, jugs, lids, turn on/off buttons, filters, and non-slip
feets were identified as typically replaced parts in coffee machines.

Blanco-Espeleta et al. (2025) conducted an assessment of repair of capsules coffee machines, using
2024 data from Open Repair Alliance. Out of 6305 entries related to coffee machine repairs,

220 https:/lopenrepair.org/open-data/downloads/data-overview/
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accounting for 6.1 % of the total repair entries, 71 % of the repairs were successful, indicating a high
level of repairability for coffee machines. Among these, the most unsuccessfully repaired components
were the boiler (20 %), water pump (14 %), switch (11 %), and electronic board (9 %). For the boiler,
the main barrier was the lack of spare part availability, along with the high cost of the replacement
part. In the case of the water pump, the most commonly reported barrier was also the high cost of the
replacement. Difficulties in opening the product and accessing the component were equally reported
for the water pump, cables, boiler, and hoses.

The same authors developed a proposal for a repair index of capsules coffee machines, where they
identified key priority parts and the disassembly steps needed (Blanco-Espeleta et al., 2024).

Environmental aspects

A European Commission study from 20165+ s% estimated via 7 different repair scenarios that
increased repairability requirements on coffee machines would not generate a significant change in
terms of greenhouse gas (GHG) emissions (only in the range of 0.1% change), especially if compared
to products such as dishwashers and washing machines, which are characterised by significantly higher
production emissions. Results see slightly higher savings when looking at resource consumption and
energy consumption, with savings between 0.1% and 0.9% depending on the scenario.
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Figure 86: Assessment of repair of capsules coffee machines.
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Blanco-Espeleta et al. (2025) in their environmental assessment of repair vs replacement of capsules
coffee machines showed that repair consistently emerges as the best option for most critical
components across all the capsule coffee machines, except for the boiler, water pump, capacitor, and
PCB. While replacing parts such as the capacitor provides environmental benefits across all capsule
coffee machines within the first year of extension, replacing the boiler and the water pump need
between one and four years of extensions to show some environmental savings, depending on the
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product model. The PCB requires longer extensions for environmental improvements, needing
extensions of between 3 and 11.

User perceptions

The results of the Interreg North-West Europe Sharepair project (Belgium, 2022, 3200 coffee
machines-owners respondents) showed that 26.8% of respondents repaired their product. The
percentage increased considerably for products during their warranty period, where 53% of users
experiencing a failure during the warranty period decided to repair their product. Most users would
repair their coffee machine until the device turns 4 years (on average), although 15% of respondents
would repair their coffee machine at an age of 10 or more years.

Oc™ h\di m"\njinajm ijon k\ddib _pniib oc™ r\m\iot k™ nij_ r"m" ¢ o r\n ijo kKjnnd]g™ oj n"k\dnoc™
knj_prot#.+r ja™\n"n$' d o rjpg_c\g dhky™ _\gjo ja rjnf #]ndibdib do 0j oc™ ncjk' “oN$t £-, I ja
Mnn$' \i_dii§ foc™ _"qd™™ r\nijo rjmoc oc” n k\imAyno \ithjn b #,3r ja”\n"n'~gn-gtajgjr _Jt
foc™ m>k\dn Agnon r™n” ojj cdbct di ,1r ja\nn$)

O0c™ h\di m™\njinajm ijon k\idib \ao moc™ r\m\iot k™ nij_r™n> @lc” ~qi* r\nijo rjmcoc”

n k\in Ajno \ithn 4 4/1r ja”™\n™n§ loc™ n k\dn A jnon r™n~ 0jj cibct#. . ja\n"n$' \i_ di§ ‘o r\n ijo
kjnnd]g™ o m k\dnoc™ knj_p~ot#,3r ja\n"n§) Ocin ncjrncjr hp”coc™ kni"™ a\"ojn diagp ™ i n m k\in
decisions, since during the warranty period the economic costs of repair should be minimal for the
consumer (as 89% of cases during warranty period did not require a cost expenditure for the user).
Nevertheless, 61% of respondents for coffee machines declared that they would be willing to pay for
repairing it. The maximum price that they would be willing to pay averages 34% of the price of the
kmj_p”0) Ocin r\n \gnj Ajiamh™_Jtoc™ -+-/ <?@H@n nop_t, which found that repair was considered
a valid option when its cost was below 31-34% of its initial price for capsules espresso machine (this
percentage drops to 26% for automatic espresso machines).

The results also highlight that in the case of failures during the warranty period, the product is brought
to the manufacturer or to the store (cumulatively 81% of cases). However, when failures occur after
the warranty period, 29% of users repair it by themselves (vs 5% during the warranty period), 33%
bring it to a technician (vs 3% during the warranty period), and 9% bring it to a repair café (vs 3%
during the warranty period).

The in-house perception study of consumers conducted by IPSOS on behalf of the JRC (2025),
investigated the reasons for replacement of coffee machines, and the results show that technical
obsolence is more prominent than non-technical one for this product group: hardware, software and
decreased performance sum around 55% of the responses, while desire for new features and lack of
compatibility with new features sum up to 19%.
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Figure 87: What would be the most important reason for you to consider buying a new Coffee machine to replace
your current one? (675 respondents).
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The study also investigated the actions taken by consumers once a failure is experienced. Among the
owners of coffee machines that stopped working properly in the last 5 years, only 23% repaired it,
while 65% of respondents replaced it with a brand-new product.

Figure 88: If you had a Coffee machine that stopped working properly in the last five years, what did you do?

(425 respondents).

® You got it repaired
= You replaced it with abrand new product
= You replaced it with a second hand product
= You did not repair it or replace it
Donit know
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The most cited reason for not having repaired after a coffee machine failure was that the spare part
cost was too high (38% of respondents), followed by a perception of non-repairability (20%), and lack
of repair information (9%). Only 6% of respondents declared that the spare parts were not available,
which is in line with previous findings by literature.
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Figure 89: You said that you had a Coffee machine that stopped working properly but you did not get it repaired.
What was the main reason? (311 respondents).
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caspules as well as automatic espresso machines. Focusing on the devices that failed in the two years
preceding the study, the survey found out that 39% of respondents repaired its automatic espresso
machine (33% for capsules coffee machine), either by themselves (51%) or via a professional repairer
(49%). For both product types, between 36%-40% of respondents were advised not to repair their
product.

Out of the 44% of respondents who replaced their broken coffee machine with a new one, the main
reasons for not choosing repair where a high repair cost (19% of respondents), product too
deteriorated (18%) and scepticism towards the lifetime extension of repair (14%).

In terms of costs incurred by repair, a European Commission study from 20162% estimated the total
cost per repair (i.e. including both labour cost and the purchase of spare parts) at approximately EUR
83 for coffee machines, split into EUR 68 for labour cost and EUR 15 for spare parts. This should be
compared with a cost of EUR 595 that consumers need to bear for the purchase of a new product.
Each repair activity is estimated to require 3.7 spare parts per coffee machine.

Bovea et al. (2025) assessed the economic impacts of repair of 4 capsules coffee machine models,
and found that repair is consistently the best option for two of the models. However, for one model,
even with a 4-year extension of its lifespan through repair, the cost of repairing the water pump
remains higher than that of replacement. For the last model, the only economically advantageous
repair option is for the filter, which requires a minimum 1-year extension. These findings reveal a
trade-off between environmental and economic performance. For example, components like the boiler
or water pump may offer environmental advantages when repaired, but the associated cost still
exceeds that of replacement, even with four years of extended use. Conversely, certain repairs may be
economically viable (e.g., filters), but not environmentally beneficial unless the product's use is
extended by at least two years.

142



6.6. Food preparation appliances

Regulatory framework

No EU regulation dedicated to food processors was identified. As is the case for other product groups,
general product regulations, safety- or sustainability-related, may cover these products, such, the
WEEE Directive 2012/19/EU, or the Low Voltage Directive 2014/35/EC.

Testing methods / Standards

Similarly to other product groups, standards related to safety have been developed for household
appliances, such as the EN 60335 series focusing on electrical appliances used in households and for
commercial purposes. On the contrary, EN 12852 addresses food processing machinery used in a
commercial setting (restaurants, hotels, coffee shops and pubs).

No standard or test method related to repair or disassembly has been identified.

The LONGTIME® certification®?* developed by Ethikis is awarded to products which fulfil a number of
durability-n~g\o™_ ~mdo~mi\) Npc Mo mi\ e\g™ ] "1 _"g gjk™_ajnoc” knj_p” o \o bjni"n ja %pd m
i“jaa™ "~ bmdi_"m fag g kmj~ T nngmh #i7) hpgodap i”odg i$ \i_ ino\i_ hids )

In the case of stand mixer (fio*c™§ mj]jo$ oc™m™ \n~ —_ "mdo"m\ o _“adi™ oc™ fo ~cid™\g n” K\dn\]dgdot?
following the basis of EN45554, and including: the disassembly (depth expressed in steps in a given
amount of time), fasteners, tools, working environment, competence level, spare part interface, spare
part availability time, Accessibility of spare parts to target audiences, Terms and conditions for the sale
of spare parts, spare part prices, Shipping costs for spare parts, Spare parts delivery times,
Documentation of failure scenarios, Support for fault diagnosis, Reset settings and passwords,
software updates availability, Internal failure resolution policy, Service contact, Return services, Return
condition, Useful product, Warranty time and Warranty exclusions. Similar certifications have been
developed for juicers and food processors, containing some of the above-mentioned criteria??2

Definitions

For the purposes of this study, household food preparation appliances are understood to be a product
family of various sub-product groups, including blenders, juicers, food processors and mixers, that are
intended to be used in a household. These product groups may demonstrate both similarities (or
overlaps) and differences in terms of functions and their components.

A blender is a device that blends, crushes and emulsifies ingredients. Blenders may come with various
designs and components: a countertop blender usually includes a blending jar, or bowl, with blades and
a base with a motor??®, while an immersion (or hand-held) blender would have a blending arm at the
end of which a motor would power a blade that is immersed into ingredients.

221 https://longtimelabel.com/en/
222 https://longtimelabel.com/en/specifications/
223 https://lwww.kitchenaid.com/pinch-of-help/countertop-appliances/juicer-vs-blender.html
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A juicer, or juice extractor, is an appliance that separates the juice from the rest of the fruit or
vegetables, leaving behind the pulp, seeds and skin to be discarded??. The difference with a blender is
that while juicers separate the pulp, skin and other parts from fruits and vegetables, from the liquid,
blenders process and blend together all ingredients. Some juicers may be equipped with blades that
spin before the liquid passes through a mesh filter, while cold-pressed juicers crush food to extract the
juice. LONGTIME® define household juicers \n ifreestanding, non-pressurized kitchen appliances
powered solely by electricity and intended to prepare liquid culinary preparations by processing mostly
solid ingredientst #on\ing\o™_ anjbh An~ 1°c§.

A food processor is an electric appliance that can have a wider variety of food-preparation functions.
Contrary to a blender which often has fixed blades, a food processor may have multiple discs and
blades depending on the desired function??,

A mixer is a kitchen appliance used to combine wet or dry ingredients to meet the desired
consistency??. Similarly to blenders, they may come in a stand or hand-held type®*°.

The LONGTIME® label uses the definition??? ja !ICjpn~cjgq_~jjflib mj]jontoj na moj no\i_ his™mn) Oc™t
\n~ _“adi”_ \n%n” “no\i_dib fiorc™ i \kkg\i* n' kn nnpmiu”_ jm iji-pressurized, powered exclusively by
electricity. Cooking robots are equipped with a closed bow! and are designed to prepare hot or cold
culinary preparations, while also performing one or more additional functions such as weighing, mixing,
chopping, kneading, etc., through the use of tools, accessories, or interchangeable utensils) 0c™
distinction made between cooking robots and traditional multifunction food processors is the addition
of a heating or cooking function in the former.

The 2023-2024 APPLIA statistical report includes hand-mixers, juicers, extractors and grinders within
food preparation appliances and in the product family of small home appliances.

Figure 90: Types of food preparation appliances.
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224 https://www.kitchenaid.com/pinch-of-help/countertop-appliances/difference-between-food-processor-and-blender.html
225 https://www.wayfair.com/sca/ideas-and-advice/guides/kitchen-essentials-what-is-a-mixer-120307

226 https://www.kitchenaid.com/pinch-of-help/countertop-appliances/stand-mixer-vs-hand-mixer.html

221 https://www.reshot.com/
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Market Aspects

Data from 14 EU countries®® for types of food preparation appliances are provided in the following
Table 20: 2020-2029 data of market volume of food preparation appliances for 14 EU countries, by
type of appliance.Table 20, Figure 91, and According to the in-house survey performed by IPSOS on
behalf of the JRC in Spain, Poland and The Netherlands, 85% of respondents own or have owned a
food preparation appliance (1540 respondents).

Figure 92.
Table 20: 2020-2029 data of market volume of food preparation appliances for 14 EU countries, by type of
appliance.
L_n[cf pifog_ ch »*** ohcnm from 14 EU countries
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
Blenders 11,312, | 11,879. | 10,790. | 10,534. | 10,512. | 10,540. | 10,625. | 10,715. | 10,828. | 10,970.
2 9 0 0 3 2 5 3 9 2
Food 65234 | 62786 | 5367.7 | 48742 | 48444 | 47798 | 48507 | 49336 | 50124 | 51075
processors
Juicers 23774 | 24285 | 23303 | 22357 | 22172 | 21918 | 2,1699 | 21645 | 2169.1 | 2,186.7
Mixers 86572 | 91018 | 82458 | 79576 | 79515 | 7,7506 | 76421 | 76203 | 7,632.7 | 7,637.1
Other 14,326. | 15,450. | 13,752. | 13,477. | 13,411. | 13,019. | 12,816. | 12,737. | 12,708. | 12,705.
6 5 7 8 2 1 8 2 9 4
TOTAL 43196. | 45139. | 40486. | 39,079. | 38936. | 38,281. | 38,104. | 38,171. | 38,352. | 38,607.
8 2 4 2 7 5 9 0 0 0

Source: Euromonitor International, Consumer Appliances, Industry Edition 2025.

Spiliotopoulos et al. (2025) reports a market volume of 77.5 million pieces for these products bundled
together in Europe for 2020.

228 Austria, Czech Republic, Denmark, France, Germany, Greece, Hungary, Italy, Netherlands, Poland, Portugal, Romania,
Spain, Sweden
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Figure 91: Market share of leading brands in 14 EU countries in 2025, by sales volume, for blenders (right-top
side), food processors (left-top side), juicers (right-bottom side) and mixers (left-bottom side).
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Source: Euromonitor International, Consumer Appliances, Industry Edition 2025.

According to the in-house survey performed by IPSOS on behalf of the JRC in Spain, Poland and The
Netherlands, 85% of respondents own or have owned a food preparation appliance (1540
respondents).
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