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Abstract: Ecodesign for Sustainable Products Regulation: requirements for the ecodesign of textiles 
and the possible transfer to an ecodesign label  

The Ecodesign for Sustainable Products Regulation (EU) 2024/1781 (ESPR) is a step towards 
establishing sustainable products as the norm within the European Union. Textiles are a priority 
product group due to their significant environmental impact. Commissioned by the German 
Environment Agency (UBA) and conducted by Oeko-Institut in collaboration with the 
universities of applied Sciences Hochschule Niederrhein and Hochschule Hof, this study 
supports the development of ecodesign requirements for textiles and explores how these can be 
communicated through an ecodesign label. The study’s methodology involved a literature 
review, expert consultation, market analysis, and stakeholder workshops. These were used to 
develop requirements relating to durability, repairability, recyclability, recycled content, 
substances of concern and environmental impacts for three product examples: T-shirts, jeans 
and functional jackets. 

Kurzbeschreibung: Die neue Ökodesign-Verordnung: Anforderungen an das Ökodesign von 
Textilien und die mögliche Überführung in ein Ökodesign-Label 

Die Ökodesign-Verordnung (EU) 2024/1781 (ESPR) ist ein Schritt auf dem Weg, nachhaltige 
Produkte zur Norm in der Europäischen Union zu machen, wobei Textilien aufgrund ihrer 
erheblichen Umweltauswirkungen eine priorisiert Produktgruppe darstellen. Die Studie wurde 
vom Umweltbundesamt in Auftrag gegeben und vom Öko-Institut in Zusammenarbeit mit der 
Hochschule Niederrhein und der Hochschule Hof durchgeführt, um mögliche Ökodesign-
anforderungen für Textilien zu erarbeiten und in ein potenzielles Kennzeichnungslabel zu 
überführen. Das methodische Vorgehen kombinierte Literaturrecherche, Expertenbefragung, 
Marktanalyse und Stakeholder-Workshops, um Anforderungen für drei Produktbeispiele (T-
Shirts, Jeans und Funktionsjacken) in Bezug auf die priorisierten Produktaspekte Haltbarkeit, 
Reparierbarkeit, Recyclingfähigkeit, Rezyklatanteil, besorgniserregende Stoffe und 
Umweltauswirkungen zu entwickeln. 
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Summary 

The new Ecodesign for Sustainable Products Regulation (EU) 2024/1781 (ESPR) establishes a 
comprehensive legal framework within the EU that aims to make sustainable products the norm. 
It introduces measures such as ecodesign requirements, digital product passports, and physical 
labels, with the intention of encouraging sustainable choices and market surveillance. Textiles 
are among the first product groups to be targeted with these requirements due to their 
environmental impact, and an ongoing preparatory study is being conducted by the Joint 
Research Centre (JRC). This study at hand was commissioned by the German Environment 
Agency (UBA) and was conducted by the Oeko-Institut in collaboration with two universities of 
applied sciences: the Hochschule Niederrhein and the Hochschule Hof. The study aims to 
support the development of ecodesign requirements for textiles and to explore how these 
requirements can be communicated effectively through an ecodesign label. 

Methodology for developing ecodesign requirements for selected product examples  

The initial step in this study in terms of methodology, was to prioritise product aspects based 
on literature reviews and previous work by UBA and the EU Commission. A categorisation of 
textile products was developed by analysing existing classifications and consulting experts. 
Product examples representing high-volume items and covering the prioritised product aspects 
were then selected based on different market analyses. The core work of this study involved 
developing ecodesign requirements for the selected product examples. This process entailed 
conducting iterative literature and desktop research to establish a baseline for each product 
aspect, as well as identifying trade-offs and conflicts between aspects. This research was 
supplemented by stakeholder consultation in various formats. A key element of this was a series 
of three national workshops attended by a fairly consistent group of around 40 participants 
from various stakeholder groups. The modular workshop format encouraged increasingly in-
depth discussions. Further stakeholder consultation activities involved questionnaires, semi-
structured interviews and written feedback. The findings of the Commission’s JRC’s ongoing 
preparatory study were critically reflected upon.  

The prioritisation of product aspects concluded to address durability, repairability, 
recyclability, recycled content, the presence of substances of concern (SoC), and environmental 
impacts. Resource (energy and water) use and efficiency were generally subsumed under 
environmental impacts. The categorisation system developed in this study is based on the 
Combined Nomenclature (CN), as is the ESPR with regard to the prohibition of the destruction of 
unsold apparel. The categorisation system considers the use of materials by differentiating 
superordinate application categories, such as fashion (non-functional) clothing, functional 
clothing, underwear, and clothing for babies and children. Further categories include fabric 
structure (knitted/crocheted versus non-knitted/crocheted), accompanied by an indication of 
whether the garment is worn on the upper or lower body, or as on top garment. The 
categorisation system focuses on everyday clothing and proposes excluding a list of products, for 
example textile accessories.  

Three product examples were selected for the development of ecodesign requirements based 
on market analyses: 1.) A classic 100 % cotton T-shirt and a functional 100 % polyester T-shirt, 
due to their very high sales volumes and the relevance of durability, recycled content, 
recyclability, and mono- versus multi-fibre materials; 2.) Jeans from 95 % cotton and 5 % 
elastane, due to their high sales volumes and the availability of trims, as well as their relevance 
for many product aspects, such as durability, repairability, recycled content, recyclability and 
mono- versus multi-fibre materials; 3.) A functional jacket made from 100 % polyester or 
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Zusammenfassung 

Die neue Ökodesign-Verordnung für nachhaltige Produkte (EU) 2024/1781 (ESPR) schafft einen 
umfassenden Rechtsrahmen innerhalb der EU, der darauf abzielt, nachhaltige Produkte zur 
Norm zu machen. Sie führt Maßnahmen wie Ökodesign-Anforderungen, den digitalen 
Produktpass und das Etikett ein, um nachhaltige Entscheidungen und die Marktüberwachung zu 
fördern. Textilien gehören aufgrund ihrer Umweltwirkungen zu einer der ersten 
Produktgruppen, die mit diesen Anforderungen adressiert werden. Dazu wird eine Vorstudie 
vom Joint Research Centre (JRC) erarbeitet. Das Umweltbundesamt (UBA) hat die vorliegende 
Studie in Auftrag gegeben, die vom Öko-Institut in Zusammenarbeit mit der Hochschule 
Niederrhein und der Hochschule Hof durchgeführt wurde. Ziel der Studie ist es, die Entwicklung 
von Ökodesign-Anforderungen für Textilien zu unterstützen sowie zu untersuchen, wie diese 
Anforderungen über ein Ökodesign-Label effektiv kommuniziert werden können. 

Methodik zur Entwicklung von Ökodesign-Anforderungen für ausgewählte Produktbeispiele 

In einem ersten methodischen Schritt wurden Produktaspekte auf Basis von 
Literaturrecherchen und früheren Arbeiten des UBA und der Europäischen Kommission 
priorisiert. Eine Kategorisierung von Textilprodukten wurde durch die Analyse bestehender 
Klassifikationen und Expertenkonsultationen entwickelt. Auf Basis verschiedener 
Marktanalysen wurden solche Produktbeispiele mit hohem Absatzvolumen ausgewählt, die die 
priorisierten Produktaspekte abdecken. Die Kernarbeit der Studie bestand in der Entwicklung 
von Ökodesign-Anforderungen für die ausgewählten Produktbeispiele. Dazu wurden iterativ 
Literatur- und Desktoprecherchen durchgeführt, um eine Ausgangsbasis für jeden 
Produktaspekt zu schaffen und Zielkonflikte zu identifizieren. Die Forschung wurde durch 
Stakeholder-Konsultationen in verschiedenen Formaten ergänzt. Dabei bestand ein zentrales 
Element in einer Serie von drei nationalen Workshops mit einer relativ konstanten Gruppe von 
etwa 40 Teilnehmer*innen aus unterschiedlichen Interessengruppen. Das modulare Workshop-
Format ermöglichte zunehmend vertiefende Diskussionen. Weitere Stakeholder-Konsultationen 
umfassten Fragebögen, halbstrukturierte Interviews und schriftliches Feedback. Die Ergebnisse 
der laufenden Vorstudie der Kommission des JRC wurden kritisch einbezogen.  

Die Priorisierung der Produktaspekte ergab, dass Haltbarkeit, Reparierbarkeit, 
Recyclingfähigkeit, Rezyklatanteil, das Vorhandensein besorgniserregender Stoffe (Substances 
of Concern, SoC) und Umweltwirkungen adressiert werden sollten. Der Ressourcenverbrauch 
(sowie Energie und Wasser) wurde unter Umweltwirkungen subsumiert. Das entwickelte 
Kategorisierungssystem basiert auf der Kombinierten Nomenklatur (CN), wie auch in der 
Ökodesign-Verordnung für das Verbot der Vernichtung unverkaufter Kleidung. Das 
Kategorisierungssystem berücksichtigt die Materialverwendung durch die Unterscheidung 
übergeordneter Anwendungskategorien wie Modebekleidung (nicht-funktional), 
Funktionskleidung, Unterwäsche sowie Kleidung für Babys und Kinder. Weitere Kategorien 
umfassen die Gewebestruktur (gestrickt vs. nicht gestrickt) sowie die Angabe, ob das 
Kleidungsstück am Ober- oder Unterkörper oder als Oberbekleidung getragen wird. Das System 
konzentriert sich auf Alltagskleidung und schlägt vor, beispielsweise Textilaccessoires 
auszuschließen. 

Drei Produktbeispiele wurden für die Entwicklung von Ökodesign-Anforderungen auf Basis von 
Marktanalysen ausgewählt: Ein klassisches T-Shirt aus 100 % Baumwolle und ein funktionales 
T-Shirt aus 100 % Polyester, aufgrund ihres sehr hohen Absatzvolumens und der Relevanz von 
Haltbarkeit, Rezyklatanteil, Recyclingfähigkeit sowie Mono- vs. Multifasermaterialien; Jeans aus 
95 % Baumwolle und 5 % Elasthan, aufgrund ihres hohen Absatzvolumens, der Verfügbarkeit 
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1 Objective and background 
The European Green Deal (European Commission 2019) and one of its key components, the 
Circular Economy Action Plan (CEAP) (European Commission 2020b) set out various legislative 
and non-legislative initiatives to promote circular economy processes and encourage sustain-
able consumption. These initiatives also target product design, with the aim of preventing waste 
by keeping resources in use for as long as possible. 

In this context, the Ecodesign for Sustainable Products Regulation (ESPR or Ecodesign Regula-
tion) (European Parliament; European Council 2024b) is the basis of the Commission’s strategy 
for promoting more environmentally sustainable and circular products. The ESPR establishes a 
legal framework for making sustainable products the norm in the EU. To achieve this aim, the 
ESPR puts in place a set of measures. The approach of ecodesign requirements to improve the 
sustainability and circularity of products is one core element of the ESPR. Other important 
elements are the digital product passport for making information available to the relevant actors 
along the value chain and ecodesign labels for allowing for the effective comparison of products 
to drive consumers towards sustainable choices. Other measures address the prevention of the 
destruction of unsold consumer products, enhance green public procurement and strengthen 
market surveillance.  

The scope of the ESPR is significantly broader than that of its successor, the Ecodesign Directive 
(Directive 2009/125/EC), which it has repealed. It basically covers all material goods that are 
placed on the European market or put into service. Prioritized products for which ecodesign 
requirements will be developed are listed in a working plan. The first ESPR and Energy Labelling 
Working Plan was adopted and published in April 2025 and covers five years with a review in 
2028 (European Commission 2025a). 

Ecodesign requirements 

Textiles are among the first product groups for which ecodesign requirements for sustainable 
products are developed as textiles have been among the prioritized product groups through the 
EU Strategy for sustainable and circular textiles (European Commission 2022b). With this stra-
tegy, the European Commission provided a framework and a vision for a sustainable and circular 
textile sector and announced to address fast fashion and textile waste and to make textiles more 
durable, reparable, reusable and recyclable. To support the implementation of these commit-
ments, the European Commission has launched a preparatory study by the Commission's Joint 
Research Centre (JRC) in 2023 which is – by autumn-2025 – ongoing.￼1According to the ESPR 
legal text, such a preparatory study follows the ‘Methodology for Ecodesign of Energy-related 
Products’ (MEErP)￼2and aims to provide a basis to consider the introduction of ecodesign 
requirements ￼(Gama Caldas et al. 2024)   

The ESPR is intended to enable ambitious requirements to be set for relevant aspects of pro-
ducts.3 This means that manufacturers should only offer products on the EU market that are 
designed to last as long as possible, can be repaired and are manufactured in an environmentally 
friendly way that uses resources efficiently. Thereby, worst-performing products are removed 

 

1 Homepage of the Preparatory Study on Textile Products: https://susproc.jrc.ec.europa.eu/product-bureau/product-
groups/467/home, last accessed 26.06.2025. 

2 The MEErP was developed under the successor Ecodesign Directive and has been revised: 
(https://susproc.jrc.ec.europa.eu/product-bureau/product-groups/521/home; last accessed 26.06.2025) 

3 Article 5 of the ESPR lists the product aspects for which ecodesign requirements may be set in order to improve the product 
aspects, if relevant for the product group under consideration. 

https://susproc.jrc.ec.europa.eu/product-bureau/product-groups/467/home
https://susproc.jrc.ec.europa.eu/product-bureau/product-groups/467/home
https://susproc.jrc.ec.europa.eu/product-bureau/product-groups/521/home
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2 Methodological approach 

2.1 Prioritisation of product aspects  
As this study started in autumn 2023, the list of product aspects from the proposal of the Euro-
pean Commission (COM(2022) 142 final) was the basis to prioritize the product aspects. From 
this list, a selection was made based on the results of a literature review and of previous work by 
the UBA and the European Commission (EC). The additions in the list of product aspects made in 
the institutional agreements and the final list of Article 5 of the ESPR have been considered.  

2.2 Product categorisation and selection of product examples  
The development of specific ecodesign requirements was carried out in this study on selected 
product examples of the textile mass market (clothing and home textiles). The selection of the 
product examples was based on a categorisation carried out in a first step.  

In view of the wide range of product types, materials and material combinations that are avail-
able on the textile market, in a first step a categorisation of the product diversity was done. Here, 
statistical classifications of textiles were researched to identify a suitable categorisation for 
textiles that could provide a framework for the development of ecodesign requirements. To 
validate the findings of the desk research, the findings were presented to various experts from 
industry, associations, and research institutes in a second step. These expert groups consist of 
different textile experts from industry, associations and research institutes. The extracted 
national (German) and international categorisation systems were then analysed with the help of 
a comparative analysis regarding the structure and the depth of the respective systems, the 
coverage of product functions and clear product allocation. Finally, restructuring and a new 
division were developed to address the needs in the frame of the ecodesign regulation.  

The product examples were defined to represent products that are sold in large quantities and 
include examples made from mono-fibre materials as well as multi fibre-material and multi-
component products, latter one represented by a complex product with trims. In addition, the 
product examples should also demonstrate relevance with regards to the prioritised product 
aspects, not only as potential for a long service life (durability) and the possibility of repair 
(repairability) but also reflect products where recycled fibres are already used or the presence 
of substances of concern (SoC) is relevant. Against these criteria, three product examples were 
chosen for the development of ecodesign requirements. A market analysis was performed to 
determine the material composition predominantly available on the market.  

2.3 Methodological approach for the development of ecodesign require-
ments  

The methodology for the development of ecodesign requirements for each product aspect 
followed the same approach presented below. If additional tools for further in-depth analysis 
were applied, these are described in the specific product aspect section.  

The following steps were taken:  

Literature and desktop research 

Literature and desktop research formed the basis to understand the initial situation of each 
product aspect, supported by the results of previous and ongoing research projects of all project 
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2.4 Steps in checking the transfer of requirements to an ecodesign label 
An introductory survey among the participants of the workshop series in November 2024 
formed the start of the check on the transfer of requirements to an ecodesign label. The survey 
was intended to understand the current knowledge and concepts of an ecodesign label as well as 
expectations towards such a label. Literature was reviewed with a focus on results in relation to 
the energy label. For the further analysis, the energy label was used as an orientation template 
to discuss the transfer of ecodesign requirements for textiles into a label. Working groups within 
the workshop series discussed the guiding questions on:  

► What specific information /data can be used to represent the product aspect on a label? 

► Is categorisation into performance classes or presentation with absolute information 
possible and meaningful? If so, how many performance classes are there? 
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3 Prioritisation of product aspects and selection of product 
examples  

3.1 Prioritisation of product aspects 
When the study started in autumn 2023, the list of product aspects from the proposal of the 
European Commission for the Ecodesign Regulation (European Commission 2022a) was the 
basis to prioritize the product aspects. This proposal contained 14 product aspects as listed in 
the table here below. In the list of product aspects in Article 5 of the ESPR, one more aspect have 
been taken up during the interinstitutional negotiations within the legislative process, namely 
water use and water efficiency and the aspect (k) on the possibility of remanufacturing and 
recyclability was separated.  

Due to their potential to reduce the burden on the environment, the following product aspects 
have been prioritised as being particularly relevant for the textiles product group: durability, 
repairability, fibre-to-fibre recyclability and recycled content, presence of SoC and 
‘environmental impact, including CO2e and environmental footprint’, which includes energy use 
or energy efficiency and resource use or resource efficiency. The following table shows the 
considerations and conclusions on the product aspects. 

Table 1: Considerations for the prioritization of product aspects  

Product aspects Considerations  Conclusion 

(a) durability - Various studies concluded that extending the service life or increasing 
the utilisation cycles of textile products can lead to significant environ-
mental benefits (Gärtner et al. 2022a; Gärtner et al. 2022c; Gärtner et 
al. 2022b; Sandin et al. 2019b; Wrap 2017). 
- Product lifespan or durability is specifically named in the EU Textile 
Strategy (European Commission 2022b). 
- According to the JRC report on new product priorities for ecodesign 
(Faraca et al. 2023), durability is considered a horizontal measure, 
which means that provisions are defined for product groups with 
common characteristics. The possible determination of durability 
described by Faraca et al. (2023) is still strongly characterised by para-
meters that are relevant for energy-consuming products, such as relia-
bility. For textiles, rather aspects help to describe the durability of 
textiles such as resistance to stress or aging mechanisms (wear and 
tear) and durability of specific functions (e.g. for water repellence) or of 
specific textile parameters, such as colour fastness, dimensional 
stability.  

Prioritized 

(b) reliability The reliability of products is defined as the extent to which a given 
function is fulfilled within a specified timeframe (European Commission 
2022a). This concept can basically be applied to specific functions of 
textiles (e.g. water repellence) but rather contributes to durability and 
will in this study be considered under durability.  

Not priori-
tized. 

(c) reusability The reusability of textiles is determined by their durability and 
repairability. Also, appropriate textile care is a prerequisite for 
reusability.  
Certain items are generally reused less frequently or not at all (e.g. 
underwear or hosiery) (Re_fashion 2025e).  

Not priori-
tized. 
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3.2 Categorisation of textile products5 
As base for the categorisation system, the combined nomenclature (CN) is recommended to 
which ESPR and the targeted amendment of the Waste Frame-work Directive (COM/2023/420) 
also refer to. The CN is based on the Harmonised Commodity Description and Coding System 
(HS), commonly referred to as the Harmonised System, which is an international system to 
classify goods developed by the World Customs Organisation (WCO).  

Within a product structure, in addition to the product type, the use of materials and the fabric 
structure (pre-dominantly knitted, woven) must be considered, at least to a certain extent, so 
that product-specific and applicable requirements can be defined. Additionally, ecodesign 
requirements, especially for product aspects such as durability and recycled content, must 
consider the function and use of the textile product due to the relativity for different levels of 
use. 

The proposal for the definition of product categories is published in a separate document 
(Center Textile Logistics (CTL) at the Hochschule Niederrhein to be published). This developed 
categorisation follows shortly summarised the following categorisation steps (Figure 1 shows 
the steps in the categorisation scheme):  

1. Superordinate application categories: Fashion (non-functional) clothing, Functional 
clothing, Underwear, Fashion/Functional clothing and underwear for babies/children’s. 
This is explained in more detail further below (chapter 3.2.1). 

2. Subcategories: Here, a distinction is made between knitted/crocheted and not 
knitted/crocheted. These designations have been taken from the descriptions of the 
Harmonized System (HS) of the (World Customs Organization) and are intended to 
ensure recognisability: Upper body knitted/crocheted, Upper body not 
knitted/crocheted, Lower body knitted/crocheted, Lower body not knitted/crocheted, on 
top garments knitted/crocheted, on top garments not knitted/crocheted (see in more 
details chapter 3.2.2) 

3. Product categories system: The first four digits of the HS nomenclature are assigned to 
the subcategories. It should be noted that the HS codes cover a wide variety of products 
that do not all belong to the same product type in the proposed categories. Therefore, the 
HS codes can occur more than once within the structure, but the allocation to application 
categories (1.) and subcategories (2.) allows a specific assignment to be made. This is 
shown in detail in chapter 3.2.3.  

4. Material groups: In order to incorporate the different material uses for appropriate 
requirements into the product categories and the differentiation between mono- and 
multi-material, each subcategory (2.) is divided into use of natural fibre (100% or >50%), 
man-made fibre (100% or >50%) or natural 50%/man-made fibre 50% (in total five 
material groups). This procedure is similar to the product categories within the study but 
takes the textile technological perspective into account in order to be able to set realistic 
average requirements. In addition, this product category scheme requires only minor 
additions from economic operators for a later integration, as it was developed based on 
the previous data queries for customs tariff numbers. This structure allows the product 
categories to be flexibly adapted to the scope during the development of the product 
requirements (see Figure 3 in chapter 3.2.4). 

 

5 This chapter was written by Sabrina Mauter and Markus Muschkiet of the Center Textile Logistics (CTL) at the Hochschule 
Niederrhein, University of Applied Sciences, in Mönchengladbach. 
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The product groups and definitions have been specifically constructed considering the different 
requirements for product groups (based on the different ESPR product aspects) so that they can 
be applied to all product aspects. Among other things, this facilitates the bureaucratic effort that 
would be involved if all product aspects were subject to different product category structures. As 
part of this structure and methodology, the durability requirements for different products can 
also be defined in a structured manner. 

Figure 1: Categorisation scheme 

 

Source: Center Textile Logistics (CTL) at the Hochschule Niederrhein to be published 

3.2.1 Details on the superordinate application categories 

Superordinate application categories of clothing based on their area of application are 
proposed as follows: 

► Fashion (non-functional) clothing; 

► Functional clothing; 

► Underwear; 

► Fashion/Functional clothing and underwear for babies/children’s.  

The application category of fashion clothing includes clothing/apparel products that are worn 
as everyday clothing and for special occasions but have not undergone any additional finishing 
or functionalisation. A differentiation between men's and women's clothing is not recommend-
ed.  

The application categories of functional clothing include clothing products that are finished 
and therefore have an additional function. Due to their specific function, durability requirements 
cannot be equated with defined apparel articles. The chemical finish also influences the recycla-
bility, for example, which is why general requirements in a common product group with 
fashion/apparel products cannot include these specific product features. For these reasons, 
product requirements must be defined specifically for this type of product. In particular, track-
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suits and outdoor clothing and/or clothing in the sports sector are assigned to this category. 
Swimwear garments are excluded.  

The underwear application category includes clothing products that are worn close to the body. 
For the most part, these products have different structures, fineness’s, functional areas and 
therefore cannot be included in the other categories. In addition, specific requirements should 
also be set with regard to increased washing cycles. Products that are made of fine knit are 
therefore excluded: tights, stockings and other hosiery as well as lingerie. Products with a 
correspondingly different surface structure behave differently in terms of durability, recycling 
and repair requirements and must be considered separately in order to be able to set appro-
priate requirements. It is proposed not to include this type of product in the reference frame-
work of textile products for the time being, or to create a further specific class for it in the future. 

Babies and children's clothing should also be subject to different durability requirements, as 
they are exposed to greater stress, particularly during washing. In addition, requirements for 
chemicals are specifically defined, e.g. stricter thresholds for chemical residues. In the HS 
nomenclature, baby articles are defined as ‘body height not exceeding 86 cm’ (World Customs 
Organization 2022). For the addition of children, children's sizes could be drawn as a boundary 
to adult clothing. In addition, the categories of fashion clothing and underwear are combined for 
babies and children, as the quantitative ratio of differentiated underwear products for babies 
and toddlers differs from that of adult underwear.  

3.2.2 Subcategories 

At the level of the subcategories, a distinction is made between knitted/crocheted and not 
knitted/crocheted (woven) on the basis of different manufacturing processes, as is also done in 
the HS system: The chapter numbers (the first two digits of the HS nomenclature) 61 cover 
exclusively knitted and crocheted products, while; the chapter numbers 62 covers products that 
are not knitted or crocheted but predominantly woven. The following two digits indicate the 
product category within the respective chapter of the customs system and thus distinguish, for 
example, between knitted or crocheted shirts for men or boys (6105) and knitted or crocheted 
blouses, shirts and shirt-blouses for women and girls (6106).  

The reason for this further differentiation is the fact that different product aspects, for example 
for durability, have to be worked out for knitted/crocheted or woven goods due to their specific 
properties. For example, the dimensional stability of knitted or crocheted goods is different from 
that of woven goods. For woven fabrics, a change in dimensional stability is mainly the shrinkage 
of the fabric. For knitted or crocheted fabrics, however, non-reversible stretching can also occur.  

The JRC's product system differentiates between which part of the body the product covers. The 
background to this analysis is, in particular, that it makes it possible to create generally valid 
requirements, as the products have a similar product structure. Requirements for on top gar-
ments, for example, which are pulled over a T-shirt or sweater, i.e. for the most part various 
jackets, can therefore be evaluated in a standardized manner and are consciously differentiated 
from requirements for T-shirts (upper body) and pants (lower body), for example. Then, other 
parameters must be applied. The following subcategories are applicable to each of the super-
ordinate application categories: 

► Upper body knitted/crocheted; 

► Upper body not knitted/crocheted; 
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► Lower body knitted/crocheted; 

► Lower body not knitted/crocheted; 

► On top garments knitted/crocheted; 

► On top garments not knitted/crocheted. 

3.2.3 Product categories system 

The proposed system can be easily integrated into the HS system. It should be noted that the 
existing HS nomenclature (specification of chapter numbers and product category positions) is 
less differentiated. The HS code numbers cover a variety of products that do not all belong to the 
same product type in the proposed categorisation system. In Figure 2, the HS code numbers 
appear several times in the categorisation system (example: HS code number 6104 covers suits, 
costumes, jackets, blazers, dresses, etc. for women and girls. This number is therefore assigned 
both in the subdivision ‘fashion clothing’ and in the subdivision ‘fashion clothing and underwear 
for babies/children’ as subcategories ‘upper body” and ‘lower body”). 

The proposed complete categorisation system (No. 1-28) is presented below. For this purpose, 
the defined application categories, subcategories, product types and the four digits of the HS 
nomenclature are linked. 

Figure 2: Organisation of the developed systematic categorisation system for clothing 
products 
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Source: Center Textile Logistics (CTL) at the Hochschule Niederrhein to be published 

3.2.4 Material groups 

In order to best integrate the differentiated use of materials within the classification system, all 
28 categorisation systems can additionally be segmented into the following material groups. The 
term chemical fibre refers to both artificial (regenerated fibres from natural raw materials – 
‘man-made’) and synthetic fibres (produced from crude oil). At first glance, this additional seg-
mentation increases the complexity of the system. However, it may be that ecodesign require-
ments refer to material groups e.g. in the context of recyclability or for durability requirements. 
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Figure 3: Supplement to the organisation of the categorisation system based on material 
groups 

 
Source: Center Textile Logistics (CTL) at the Hochschule Niederrhein to be published 

3.2.5 Procedural approach  

The proposed system is intended to enable the specific allocation of ecodesign requirements to 
products or product groups. Figure 4 shows the procedure for applying the system presented in 
three successive steps to obtain the ecodesign requirements for a product in the design process. 
Most of the required knowledge and information is already available today, as the HS nomencla-
ture is integrated in the proposed system. Currently, computer software is used to determine to 
which HS code number a product belongs. This requires information on the material used 
(cotton, wool, man-made fibre) and the surface technology used (knitted/crocheted; non-
knitted/crocheted). To determine the ecodesign requirements for a specific product, it is now 
also necessary to assign it to the (new) sub-ordinate application category, the (new) subcate-
gories and the (new) more specific material group. Both systems, the HS nomenclature and the 
(future) ecodesign product requirements, can therefore be applied in parallel without the need 
to change the customs tariff scheme. 
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Figure 4: Processual procedure for the integration of future ecodesign criteria based on the 
proposed categorisation system 

 
Source: Center Textile Logistics (CTL) at the Hochschule Niederrhein to be published 

3.2.6 Products excluded from the system  
For this report, products that can be categorised as everyday clothing are selected, as the quanti-
ty of textiles placed on the market and the quantity of textile products on the waste market are 
predominantly categorised as clothing. Sorting analyses of waste textiles carried out by the 
Centre Textile Logistics from Niederrhein University of Applied Sciences and Fraunhofer IML in 
2020 and 2021 show that inferior product qualities are mainly found in everyday clothing and 
that a tendency towards higher product quality can be assumed for household and home textiles, 
for example (Jarmer and Brieger 2021). The reason for this lies on the one hand in the dif-
ferentiated product surface and on the other hand in the differentiated functionality of these 
textile products. (Maes et al. 2021)  
The figure below lists the product groups excluded from the categorisation system with their 
reasons for exclusion and HS nomenclature. As far as possible, product examples have been 
supplemented by listing them within the product group codes (see Figure 5):  
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Figure 5:  Products proposed to be excluded from ecodesign requirements 

 
Source: Center Textile Logistics (CTL) at the Hochschule Niederrhein to be published 

3.3 Selection of product examples  
Practical experience gathered during a workshop with industry participants (Oeko-Institut e.V. 
2023) indicated that the development of ecodesign requirements is best started with selected 
pilot projects. Therefore, the selection of product examples was carried out in line with the 
approach taken in the European Ecodesign Directive for energy-related products to address 
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products relevant in terms of a significant volume of sales taking into account information on the 
material composition.  

The product examples in this study were selected by the following approach to ensure market 
relevance and the comprehensive coverage of the prioritised product aspects: The selection 
criteria included large sales volumes and the coverage of the prioritised product aspects. 
Particular attention was given to mono-fibre versus multi-fibre materials, as material 
composition affects key product aspects such as durability, recyclability, and repairability. 

To identify products with large sales volumes, statistical import data of garments were provided 
by a German textile association, based on data from the Federal Statistical Office of Germany 
DESTATIS (Destatis 2023; export and European production is not included here; see figure 
below). Also, information on fibre content on the market can be derived from import data. The 
following Figure 6 shows that gender neutral garments like T-shirts made from cotton constitute 
the most important product group. Within product groups, synthetic fibres are particularly 
important for pullover and cardigans, while cotton is predominant for trousers. Only a very 
small number of imported garments in the two categories trousers and pullover and cardigans 
were made from wool.   

Figure 6:  Import numbers of garments (product categories according to HS nomenclature 
indicated in brackets) 

 

Source: According to Destatis (2023) 

Additional data gathered during this study confirmed the high level of T-shirt consumption: in 
2024, across Europe, T-shirts are in second place volume-wise (first are socks and stockings) 
with 0.8 billion units for men and 1.6 billion units for women (statista GmbH 2024). Likewise, in 
the JRC preparatory study, it was concluded that T-shirts are highly relevant in terms of volume 
for the EU market, with consumption amounting to around 600 million kilograms and a market 
value of €9.91 billion (Delre et al. 2024a). Given the growing market share of sportswear 
respectively activewear, it was considered appropriate to include functional T-shirts alongside 
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classic T-shirts to reflect current market and material developments (see market trends by e.g. 
Grand View Horizon Databooks). As a close-to-body garment, T-shirts are washed particularly 
frequently in relation to how often it is worn – more often than, for example, sweaters or jeans 
(WRAP – Waste & Resources Action Programme 2017). Therefore, it can be concluded that the 
intensive use combined with high market availability at low prices results in especially quick 
replacement and thereby contributes to waste to a larger extent than other items of clothing.  

With regards to trousers, those made of cotton predominantly represent jeans, which are a 
staple product in the market. Thus, jeans were included in the further analysis due to their 
market relevance.  

To check whether the prioritised product aspects are comprehensively covered, the products 
with high sales volumes were mapped against the prioritised products aspects and the 
additional aspects for estimations on the relevance; the assessment of the relevance of the 
criteria for the product groups was carried out by the study team members from the universities 
of applied science (see the table directly below). It was found that multi-fibre materials as well 
as the presence of SoC and wear parts would not be exhaustively covered by product examples 
such as T-shirts, jeans and pullovers. Therefore, functional jackets were additionally included in 
the mapping to cover these product aspects and as a representative product example for a 
complex product with small parts that can easily wear out if the quality or workmanship is poor 
(e.g. zip) and where the presence of SoC have a high relevance. In the mapping presented in the 
table below, the products were each assigned one of three relevance values (X indicates low 
relevance to XXX for a high relevance). This revealed that T-shirts and jeans are more suitable 
product examples to investigate the relevant product aspects than pullovers. The functional 
jacket also proved its suitability as a product example. 

Table 2: Selection of specific products according to relevant criteria 

Criterion  T-Shirt 
(Knitwear) 

Jeans Pullover Functional 
jacket 

Relevance of sales volume XXX XXX XXX XX 

Durability  
(Potential Long service life) 

X XX X XX 

Potential Repairability X XX X XX 

Recycled content XX XX X XX 

Mono-fibre materials XX XX X X 

Multi-fibre materials XX XX XX XXX 

Potential recyclability XX XX XX X 

Presence of SoC X X X XXX 

Wear parts X XXX X XXX 
Comment: The relevance score ranges from X, which indicates a low relevance to XXX for a high relevance.  

A market analysis was conducted to identify the most abundant material compositions for T-
shirts and functional jackets, as HS codes do not allow for detailed data on the synthetic fibres 
used. In a first step, companies with large market shares and high popularity in Germany were 
analysed to identify typical material compositions that are widely available on the market. 
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According to consumer survey results on the most popular clothing shops and key suppliers 
(statista GmbH 2025a; 2025b), the top companies for T-shirts and functional jackets has been 
compiled as shown in the Table 3 below. Jeans were not analysed separately, as the material 
composition within this classic product group varies very little. Denim is characterized by a 
predominantly cotton-based fabric, with variations mainly resulting from small amounts of 
elastane that are added to enhance wearing comfort. To take into account potential challenges 
for meeting ecodesign requirements due to elastane content, a model with 5% elastane was 
selected as a product example. 

Table 3: Selection of companies 

Product Selected companies and respective links 

Classic T-
shirt 

C&A; https://www.c-and-a.com/de/de/shop  
Hennes & Mauritz (H&M); https://www2.hm.com/de_de/index.html  
Peek & Cloppenburg; https://www.peek-und-cloppenburg.de/  
KiK; https://www.kik.de/ 
Ernsting's family; https://www.ernstings-family.de/  
otto.de; https://www.otto.de/ 
Zalando; https://www.zalando.de/ 
Adidas; https://www.adidas.de/ 
ASOS; https://www.asos.com/de/ 

Functional 
T-shirt 

Adidas; https://www.adidas.de/  
Nike; https://www.nike.com/de/  
Puma; https://eu.puma.com/de/de/  
Fila; https://www.fila.de/  
Reebok; https://www.reebok.eu/de-de/  
Asics; https://www.asics.com/de/de-de/  
Jack Wolfskin; https://www.jack-wolfskin.de/  
The North Face; https://www.thenorthface.de/  
Mammut; https://www.mammut.com/de/de  
Schöffel; https://www.schoeffel.com/  
Fjällräven; https://www.fjallraven.com/  
Hennes & Mauritz (H&M); https://www2.hm.com/de_de/index.html 

Functional 
jacket 

H&M; https://www2.hm.com/de_de/ 
Jack Wolfskin; https://www.jack-wolfskin.de/   
Mammut; https://www.mammut.com/de/de   
Salomon; https://www.salomon.com/de-de 
Schöffel; https://www.schoeffel.com/  
SHEIN; https://de.shein.com/ 
The North Face; https://www.thenorthface.de/  
Timberland; https://www.timberland.de/   
Zara; https://www.zara.com/de/   

The portfolio of these companies has been analysed:  

► The analysis of 88 classic T-shirts of these companies showed that 55% of the T-shirts 
consist of 100% cotton and 13% consist of 95% cotton and 5% elastane and 6% of 50% 
cotton and 50% modal or lyocell or polyester. The remaining share consists of other blends.  

The analysis of 130 functional T-shirts showed that 43% of the T-shirts consist of 100% 
polyester and 6.2% consist of 100% cotton (mostly for hiking) followed by 4.6% of 
polyester/elastane or cotton/polyester blends. The remaining share consists of other blends. 

https://www.c-and-a.com/de/de/shop
https://www2.hm.com/de_de/index.html
https://www.peek-und-cloppenburg.de/
https://www.kik.de/
https://www.ernstings-family.de/
https://www.otto.de/
https://www.zalando.de/
https://www.adidas.de/
https://www.asos.com/de/
https://www.adidas.de/
https://www.nike.com/de/
https://eu.puma.com/de/de/
https://www.fila.de/
https://www.reebok.eu/de-de/
https://www.asics.com/de/de-de/
https://www.jack-wolfskin.de/
https://www.thenorthface.de/
https://www.mammut.com/de/de
https://www.schoeffel.com/
https://www.fjallraven.com/
https://www2.hm.com/de_de/index.html
https://www2.hm.com/de_de/
https://www.jack-wolfskin.de/
https://www.mammut.com/de/de
https://www.salomon.com/de-de
https://www.schoeffel.com/
https://de.shein.com/
https://www.thenorthface.de/
https://www.timberland.de/
https://www.zara.com/de/
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4 Durability7  
The product aspect of durability is not a new concept for more sustainable clothing but was a 
central element of sustainable resource use until the 20th century. Since the 1970s, the reloca-
tion of textile production to low-wage countries and the rise of ‘fast fashion” have led to mass 
production and rapid consumption - the importance of durability has largely been lost. Today's 
prevailing linear ‘make-take-dispose” economic model leads to drastically shortened life cycles 
of clothing and a massive increase in the volume of used clothing in the European Union (EU), 
with considerable negative effects on the environment (Duhoux et al. 2022; European 
Commission 2022b; Gimkiewicz 2022).  

With the ESPR, the product aspect of durability is once again becoming the centre of attention 
and is experiencing a renaissance in the current sustainability debate. In Article 2, the ESPR 
defines durability as ‘the ability of a product to maintain over time its function and performance 
under specified conditions of use, maintenance and repair (European Parliament; European 
Council 2024b)”. In line with this renewed focus, the ESPR names textiles as a prioritized 
product group. Most likely textiles will be addressed as one of the first products groups in a 
delegated act. Furthermore, a ban on the destruction of unsold apparel, clothing accessories, and 
footwear is already included in the legal text. 

To drive the aim of the EU Strategy for Sustainable and Circular Textiles of extending the pro-
duct lifetime of apparel (European Commission 2022b), a delegated act must define measurable 
requirements in the future. In order to set minimum requirements for durability, however, the 
question arises as to how durability can be defined for clothing, which criteria can be used to 
measure whether relevant functions are fulfilled, and which thresholds are appropriate.  

4.1 Description of the starting point and the status quo 
To address these questions, Chapter 4.1 provides an overview of the current approaches to 
assessing durability in the scientific literature (4.1. (Duhoux et al. 2022)1) and textile industry 
(4.1.2). The conceptual understanding of this study is then presented based on a definition of the 
concept of durability (4.1.3). 

4.1.1 Product aspect durability: environmental potential, definition and influencing 
factors used in science 

The EU textile strategy regards extending the lifespan of textiles as the most effective lever for 
reducing their environmental impact (European Commission 2022b). Several studies have also 
come to this conclusion. For example, Schmidt et al. (2016) found that extending the lifespan of a 
product can have a 6- to 50-fold climate benefit compared to recycling the same product - 
depending on the fibre type and recycling process (Schmidt et al. 2020; Schmidt et al. 2016). 
Cooper et al. (2013) estimated that extending the lifespan by an additional nine months can 
reduce the carbon, water and waste footprint by 20–30 % (Cooper et al. 2013). Even an 
extension of just three months leads to a reduction of eight to ten percentage points (Bauer et al. 
2018; Gray 2017). Given the average lifespan of clothing is three to almost four years (Wrap 
2017; Drycleaning Institute of Australia Ltd 2015), three months represents a modest increase. 
This data proves that durability makes a significant contribution to the ecological sustainability 

 

7 This chapter was written by Marie Christine Reuters, Malina Lumpp and Maike Rabe from the Institute for Textile and Clothing 
(FTB) of Hochschule Niederrhein, University of Applied Sciences, Mönchengladbach. 
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of the textile industry - and thus becomes a key lever for future ecodesign requirements (Köhler 
et al. 2021). 

In science, a distinction is made between two types of durability (Wrap 2017; Drycleaning 
Institute of Australia Ltd 2015): physical durability (also known as material, technical or 
functional durability), and emotional durability. The following figure shows the definitions. 

Figure 7: Dimensions of durability 

Source: Own work, Hochschule Niederrhein, based on (Wrap 2017).  

Physical durability of textiles refers to the measurable resilience of materials and product 
construction, typically assessed through standardized tests (e.g. abrasion resistance, colour 
fastness). Emotional durability, in contrast, refers to the subjective, often unpredictable longevity 
of emotional attachment between user and garment. It influences whether and how long a 
garment is used, independent of its physical condition. 

Fundamentally, the conditions for durability are established at the beginning of a product’s life 
cycle. Yet, available data show large variations in actual use duration - not only between product 
types (e.g., underwear vs. jackets), but also across user groups, countries, and demographics. 
Consequently, there is no uniform benchmark in literature for what constitutes a ‘reasonable” 
lifespan for textile products.  

Regarding reasons for clothing disposal at the ‘end of life”, the often-cited wardrobe study 
Making Clothing Last by Laitala et al. (2015), which involved 16 Norwegian households, identi-
fied seven overarching reasons for clothing disposal: changes in garment, issues with size and fit, 
taste related unsuitability, situational factors, functional shortcomings, changes in fashion or 
style, and other reasons. In the 2nd milestone report, the JRC preparatory study (Delre et al. 
2024a) distinguishes three main reasons, based on scientific research findings:  

1. The loss of intrinsic product performance over time, 
2. A change in the perceived value of the garment, and 
3. Changes in the user's body shape over time, resulting in an improper fit. 

However, the relevance of product wear and tear compared to changes in fashion, style or size 
and fit issues varies depending on the study group (Laitala 2014). Therefore, studies arrive at a 
different weighting for reasons for disposal as to why a product is discarded at the end of its 
product life cycle. Ungerth and Carlsson (2011) estimate that around 60% of discarded items of 
clothing are thrown away due to quality defects. 
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While the assumption that increased physical durability leads to longer use is widely accepted in 
the scientific literature, explicit empirical evidence supporting this relationship is limited. 
Workshop participants have critically noted this gap, emphasizing that many garments are dis-
carded before their physical end-of-life is reached and that there is no proven link between 
improved physical durability and longer usage by consumers.  
Addressing this issue, Bauer et al. (2018) suggest that increased quality could support reuse and 
the European Commission (2014b) assumed that reuse can lead to a 50% extension in service 
lifespan.  

Nevertheless, in order to unlock the environmental potential of durability it is essential that 
physically durable clothing actually is used to the full extent of its service lifespan - either by the 
original user or others. In a circular textile economy, as envisioned by the European Commis-
sion, this also means garments must be suitable and attractive to multiple users beyond the 
initial owner (Bauer et al. 2018). The key enabler for this is the preservation of both physical 
durability (i.e. the garment is still intact and wearable) and emotional durability (i.e. it is still 
considered desirable). Yet the rise of fast fashion is driving consumer habits in the opposite 
direction, indicating an increasing intensity of use over the last years (Gimkiewicz 2022). This 
highlights the importance of emotional durability, as it is considered key to addressing the 
subjective factors that lead to clothing disposal.  

Conclusion 

Durability is a complex concept that includes both physical and emotional dimensions. Due to the 
wide range of items of clothing and use cases, combined with the subjective nature of consumer 
behaviour, a single benchmark for measuring durability is not feasible. 

The next chapter 4.1.2 therefore focuses on practices and challenges from a practical 
perspective. 

4.1.2 Durability in the textile industry: Practices and challenges 

Although a legally binding two-year legal guarantee for conformity applies to textiles - as it does 
for all products placed on the European market (European Parliament; European Council 2019a) 
- this guaranteed period does not reflect the technical lifetime or actual useful service lifespan of 
clothing. Currently, there is no standardized or industry-wide method to verify this legally 
binding guarantee period before the product is brought to market. As noted by Gimkiewicz 
(2022) in a study for the German Environment Agency (UBA), the lack of sector-wide 
standardization for textile durability contributes significantly to the inconsistent understanding 
and application of the concept across the industry. The two-year legal guarantee period could 
serve as a starting point for the longevity of clothing. Clear durability requirements under the 
ESPR could close this gap by clarifying the concept of durability (i.e., equivalently, the absence of 
defects) for the first time across the EU: Minimum durability parameters would define when a 
product is considered durable, and any new item failing to meet these thresholds could be 
classified as deficient. In the context of the legal guarantee of conformity, objective standards 
would make the burden of proof clearer, benefiting both companies and consumers. 

The concept of ‘durability” itself is interpreted very differently across textile companies and 
product categories (Wrap 2015). A unified and legally binding definition, that clarifies whether 
durability refers to technical, functional, or aesthetic longevity, is still missing. This conceptual 
vagueness is an obstacle to regulation and comparability. 
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Despite the lack of binding regulations, quality assurance is generally considered important 
within the textile industry. In practice, however, durability-related requirements are rarely 
mandatory and differ significantly across companies and product segments. These requirements 
are usually embedded in internal quality management systems and defined through voluntary 
self-regulation (Gimkiewicz 2022).  

The scope and rigor of these measures depend largely on the market segment and business 
model. For instance, higher standards are often applied in babywear or outdoor clothing due to 
functional demands and consumer expectations. In contrast, everyday fashion - especially fast 
fashion - typically prioritizes rapid product turnover over product longevity. In such cases, 
quality assurance may be reduced or bypassed entirely (Marian 2013), and products are 
sometimes sold despite failing internal quality tests. Cooper et al. (2014) found that early wear 
and tear is frequently attributed to consumer misuse rather than manufacturing flaws (Cooper 
et al. 2016). 

Legal durability requirements exist primarily in safety-relevant sectors, such as personal 
protective equipment. In these cases, minimum standards must be met before market entry. 
Similarly, some segments - such as workwear or outdoor apparel - actively communicate 
durability claims, even though these are not always legally mandated. 

Sustainability-oriented brands distinguish themselves by deliberately focusing on product 
longevity. Their strategies include the use of high-quality materials, offering repair services, and 
transparent communication around expected lifespans (Gimkiewicz 2022). While promising, 
such approaches remain the exception in a market still dominated by trend-driven consumption. 
Nonetheless, pilot projects show the innovation potential of circular product concepts, even 
though they are not yet widely established. 

According to the literature review, the implementation of binding durability requirements faces 
several structural challenges, that are summarised in the following table: 

Table 4: Challenges of the implementation of binding durability requirements 

Challenge Description 

Lack of a clear definition of 
‘durability” 

A unified, legally recognized definition is missing - it remains unclear 
whether technical, functional, or aesthetic aspects are meant. 

Absence of mandatory standards Various test methods exist, but their application is voluntary. 

Product and material diversity Different materials and product categories require specific durability 
definitions and testing methods. 

Complex supply chains The multitude of actors and lack of transparency make consistent 
quality assurance difficult. 

Market logic and business models In trend-driven markets, durable products are not always 
economically prioritized. 
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Challenge Description 

Unclear consumer expectations Varying usage demands, care behaviour, and price expectations 
complicate the comparability of durability claims. 

Regulatory uncertainty Without binding requirements, companies lack clear guidance on 
implementation. 

Source: Own work, Hochschule Niederrhein, based on (Gimkiewicz 2022; Oeko-Institut e.V. 2023).  

Despite these challenges, existing industry standards and ecolabels already provide useful 
reference points for developing measurable durability criteria, for example: 

► Quality standards from trade and industry associations such as the Dialog Textil-
Bekleidung (DTB) (2006), the Dutch trade association for fashion, interior design, carpets 
and textiles (Modint) and GermanFashion Modeverband Deutschland e.V. (2018) contain 
product group and partly material-specific ‘minimum quality requirements” with test 
standards and concrete minimum requirements. Despite or perhaps because of its age, the 
DTB standard is still widely used as a reference. The Association Internationale de la 
Savonnerie, de la Détergence et des Produits d’Entretien, A.I.S.E. (2023) has issued 
recommendations for realistic testing of washing processes, which also includes 
requirements for colour fastness testing. 

► Ecolabels such as the Blue Angel (RAL gGmbH 2023a) and the EU Ecolabel (Europäische 
Kommission 2014) set mandatory, measurable requirements for the ‘fitness for use” of 
textiles. In their criteria, they prescribe specific limit values and test standards for durability 
aspects such as dimensional changes, colour fastness, pilling resistance or durability of 
function. 

► According to the German Standardization Roadmap Circular Economy (DIN e.V.; DKE; VDI 
2023), existing standards currently largely relate to new products or the source material and 
only partially take aging into account. 

Conclusion 

Although pioneering examples and voluntary standards already exist, there remains a clear need 
for binding, measurable, and product-specific durability requirements for textiles. Only on this 
basis an effective regulation can be established - complemented by transparent communication 
from manufacturers. Against this background, the present study defines a specific scope that 
focuses on physical durability, as outlined in the following chapter. 

4.1.3 Key dimensions of physical durability in this study 

Due to the difficulty of standardizing emotional durability, this study focuses on physical dura-
bility. It relates to technical product properties and can generally be quantified using existing 
test methods - an essential key prerequisite for defining minimum requirements within the 
framework of the EU textile strategy. Even though emotional durability can make a significant 
contribution to service lifespan (Bauer et al. 2018b). Therefore, it is essential for the full deve-
lopment of the environmental potential of durability, but it can hardly be measured objectively 
due to its subjective, psychological nature. According to current studies, it should rather be 
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Figure 8: Physical durability 

Source: Own work, Hochschule Niederrhein. 

Intrinsic properties refer to the physical and measurable inherent properties of the product, 
such as wear resistance or colour fastness. These properties result from aspects like material 
composition, textile production processes, and garment construction and define the prerequi-
sites for durability. Thus, intrinsic properties are directly related to resistance to wear and tear. 
Extrinsic factors, on the other hand, refer to stresses placed on the product during its use.  

The JRC also differentiates between intrinsic and extrinsic dimensions of durability. However, 
the latter is primarily understood as the emotional attachment of consumers (Delre et al. 
2024a). A reference to the understanding of this study is that, according to the JRC preparatory 
study, laundry care also influences the ‘perceived quality”. As with this study, the emotional 
dimension of durability is outside the scope of the ESPR for the JRC, but is considered in the 
JRC's analysis of the product aspect of environmental impact due to its importance to longevity 
(Delre et al. 2024a). 

Conclusion 

This study differentiates between intrinsic properties and extrinsic factors which together give a 
holistic picture of durability - the performance of a product. However, there is a difference to be 
made between the technical lifetime of a product and the actual useful life. An absolute durability 
does not exist as it is influenced by many factors. Thereby also the actual useful life of two similar 
products can vary greatly. Therefore, this study is focussing on a relative durability to achieve a 
good approximation. 

As there are no standardized procedures for the development of target-oriented minimum dura-
bility requirements, a new procedure must be developed. For this reason, the procedure used in 
this study to include intrinsic properties and extrinsic factors of physical durability in the 
definition of the product aspect of durability is presented in Chapter 4.2. 
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4.2 Considerations in relation to the product aspect and derivation of the 
requirement  

Chapter 4.2 outlines the key considerations of this study in addressing the challenges of fully 
describing physical durability. The following section first explains the underlying methodolo-
gical approach. Building on this, the subsections (4.2.1 and 4.2.2) present the findings related to 
intrinsic properties and extrinsic factors, as well as aspects of comfort (Chapter 4.2.3) and 
performance testing (Chapter 4.2.4). 

Methodological approach 

Based on the overarching methodology and the status quo described in Chapter 4.1 the 
methodological approach for assessing intrinsic properties, extrinsic factors, and performance 
was selected. The overarching methodology, a data triangulation combining qualitative and 
quantitative methods (see Figure 9), was then applied to these aspects and adapted as described 
below. This methodology allows for an analysis of the product aspect of durability that 
incorporates multiple perspectives and enables validation of the results. 

Figure 9: Data triangulation for deriving minimum requirements 

 
Source: Own work, Hochschule Niederrhein, based on Lumpp (2025), p. 22. 

a) Intrinsic properties 

Literature research was carried out on test methods and corresponding value corridors. The 
resulting literature data was systemised in the form of a table (see the results in Annex A.2), 
which was used to create a questionnaire 

In addition to the workshop series, industry surveys were conducted using the prior prepared 
questionnaire to collect industry data (Annex B.1). To further refine and prioritise the most 
relevant intrinsic properties, expert interviews were conducted to discuss and validate the 
survey findings. The experts were selected considering different stakeholder perspectives, as the 
questionnaire was primarily aimed at fashion brands. Figure 10 provides an overview of the 
stakeholder groups to which the interviewed experts are assigned. 
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Figure 10: Overview of the interviewed experts (n=9) 

 

Source: Own work, Hochschule Niederrhein. 

b) Extrinsic factors 

Literature research was carried out to compile additional literature data on customers’ usage 
and washing behaviour. In addition, industry data were collected through discussions on 
extrinsic factors during the workshop series and through interviews with the same experts who 
had contributed to the assessment of intrinsic properties, focusing on washing parameters. 

c) Performance testing 

Based on the consolidated findings from the literature review and expert input, suitable test 
methods for assessing product performance were selected for experimental investigation, with 
the aim of generating test data. To account for extrinsic factors, washing cycles were used to 
simulate the use phase. 

From the product examples defined for this study, classic T-shirts made of 100% cotton were 
chosen for the experimental investigation of the product aspect of durability.  

For the classic T-shirt, performance requirements were derived by triangulating experimental 
results with literature and industry survey data, ensuring validation of the findings. In contrast, 
performance requirements for jeans and functional jackets were based on literature, industry 
survey and workshop results, and expert input, supplemented by insights transferred from the 
experimental T-shirt analysis. While intrinsic properties and extrinsic factors were considered 
for these products, no experimental testing was conducted to validate the derived requirements. 

4.2.1 Intrinsic properties 

According to the literature, most intrinsic properties, such as tensile strength, dimensional 
stability or colour fastness, can be quantified and tested using existing standardized textile 
testing methods (Gimkiewicz 2022; Van de Burgt et al. 2023; Maes et al. 2021; Bauer et al. 2018). 
Intrinsic properties of the textiles in these test methods depend on: 

► Fiber characteristics (type, fineness, strength) and material composition 
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► Yarn structure 

► Fabric construction and mass per unit area 

► Finishing 

► Confectioning 

Although the status quo indicates that most reasons for no longer using the product are highly 
subjective and wearer-dependent, physical defects in garments can be objectively addressed by 
improving their durability. In this context, Cooper and Claxton (2022) analysed the most fre-
quent causes wear and tear on 1,476 used garments donated to UK charities that were deemed 
unsuitable for resale in the UK. Their findings indicate that pilling and colour changes exert a 
considerable influence across all product categories (see Table 5). This data also shows that the 
causes of wear and tear vary by product category, potentially reflecting associated differences in 
typical fabric structures. 

Table 5: Main types of garment failure 

Category of wear and tear Type of garment 
failure 

Frequency of problems 
recorded  
(% of 1,476 items) 

Affected product groups 

Fabric surface-related Pilling 55 Cardigans, T-shirts 
Colour-related Colour fading 53 Cardigans, T-shirts, 

shirts, jeans, jackets 
Fabric surface-related Fabric breakdown 29 Shirts, formal trousers 
Fabric surface-related Accidental damage 29 Jeans 
Fabric surface-related Loss of dimensional 

stability 
20 Cardigans, T-shirts 

Logo-related Logo failure 16 T-shirts 
Colour-related Discolouration 15 Shirts 
Fabric surface-related Hole(s) in seams 14 Jeans, formal trousers, 

jackets 
Fabric surface-related Trim failure 8 No specific product 

group assigned 
Source: Own work, Hochschule Niederrhein, based on Cooper and Claxton (2022). 

According to the French MTE Regulation (MTE 2022), the OVAM8 study (Maes et al. 2021), and 
the workshop held by Oeko-Institut e.V. (2023), the following aspects play a key role in 
durability: 

Table 6: Most relevant aspects of physical durability according to the literature 

Product example Test criteria Relevant Aspects 

T-shirts Shape retention Dimensional stability to washing 

T-shirts Colour fastness Colour fastness to washing and perspiration 

T-shirts Wear resistance Pilling resistance, 
bursting resistance (for very lightweight fabrics, if applicable) 

 

8 The Openbare Vlaamse Afvalstoffenmaatschappij Flanders (OVAM) is the public waste management authority for the Flanders 
region (Belgium). 
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Figure 11: Distribution of existing test standards to sub-aspects of the physical durability of  
T-shirts (n=34) 

 
Source: Lumpp (2025), p. 55. 

Established testing standards in the textile industry 

The following results derive from a questionnaire distributed to a total of 350 member 
companies of the GermanFashion association, as well as to the participants of the workshops 
conducted within this study. The questionnaire, developed based on the findings of the product-
specific literature review for the three product examples (T-shirt, jeans, and functional jacket), 
included a tabular overview of durability aspects and corresponding minimum requirements, 
presented as specific values or value ranges identified in the literature. The aim was to assess 
their relevance and applicability from an industry perspective (rating). In addition, participants 
were asked to rank the most relevant test methods (ranking; see questionnaire in Annex B.1). 
In total 18 participants filled in the questionnaires, with 16 responding to the T-shirt survey, 14 
to the jeans survey, and 11 to the functional jacket survey, depending on their area of expertise 
(see Figure 12).  

Figure 12: Overview of the survey participants (n=18) 

 
Source: Own work, Hochschule Niederrhein. 
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Since some participants just answered to the rating and others only to the ranking, the number 
of participants may differ from the total number of participants. Due to the low number of 
respondents, the results cannot be considered representative; however, the wide range of 
perspectives still contributed to meaningful insights. 

The results from the industry survey show that nearly all testing standards (71 out of 76) 
identified in the literature are applied in practice by the surveyed brands and testing institutes. 
The frequency varies but basically reflects the distribution of the test standards across the sub-
aspects: while colour fastness tests are widespread, visual appearance seems to play a 
secondary role in quality assurance. 

Figure 13 presents an overview of the most relevant aspects for each product group, based on 
the survey results. The percentages indicate the relative importance of the durability aspects as 
ranked by the participants (classic T-shirt n=14, functional T-shirt n=13, jeans n=14, functional 
jacket n=11). The aspects were weighted according to their assigned rank and calculated as a 
proportion of the total number of ranking points given. 

Figure 13: Most relevant aspects of physical durability for four different product types 
(Classic T-shirt n=14, functional T-shirt n=13, jeans n=14, functional jacket n=11) 

Source: Own work, Hochschule Niederrhein. 

The survey confirms that the participants have different perceptions of durability and of the 
most important criteria. After the top-ranked criteria (each named by 20–30% of participants), 
the number of mentions drops significantly. Despite differences, the comparison of key aspects 
indicates alignment between literature and practical data across all three product types: 

► T-shirts: For the classic T-shirt, there is a high level of agreement; the only inconsistencies 
concern light fastness (rank 6) and bursting resistance. While bursting resistance was 
ranked highly, it was frequently mentioned as irrelevant in the comments. For the functional 
T-shirt, the results are less distinct: after dimensional stability to washing, no single aspect 
clearly stands out. However, the comparison between the two may confirm that fibre type 
and usage scenario influence the relevance of durability aspects - even within the same 
product group. 
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while the third column presents the participants’ ratings (industry data). The ratings were 
summed for each aspect, with the total indicated in the respective cells. A rating of 0 indicates 
that the proposed value is considered sufficient; + respectively ++ indicate the value should be 
stricter; and - respectively -indicate the value should be less strict. 

T-shirts 

Table 7: Survey results for the most relevant durability aspects for T-shirts   
(classic: 100% cotton, functional: 100% polyester) 

Durability aspect 
Test standard 

Requirements according to 
literature 

Rating from a practical perspective (n=15) 

 T-shirts - - - 0 + ++ Without 
rating* 

Dimensional stability  
to washing 
DIN EN ISO 5077:2008-04 

Classic T-shirt: –6% to +5%;  
Functional T-shirt: ±5% 

0 2 6 6 0 1 

Colour fastness  
to domestic laundering 
DIN EN ISO 105-C06:2010-08 

≥ Grade 3.5 (Staining) 
≥ Grade 4 (Colour change),  
≥ Grade 2.5 for staining in 
dark colours (Acetate, 
polyamide), 
≥ Grade 4.5 to 5 for strong 
colour contrasts 
Does not apply to products 
that are neither dyed nor 
printed. 

0 0 8 4 1 2 

Colour fastness  
to artificial light 
DIN EN ISO 105-B02:2014-11 

≥ Grade 4 to 5 
  
Exclusion of undyed or 
unprinted products possible. 

0 1 6 3 0 5 

Pilling resistance 
DIN EN ISO 12945-2:2021-04 

   125 cycles: ≥ grade 3.5 to 4, 
   500 cycles: ≥ grade 3 to 3.5, 
1,000 cycles: ≥ grade 2.5 to3, 
2,000 cycles: – or ≥ grade 3, 
5,000 cycles: – or ≥ grade 2.5, 
7,000 cycles: – or ≥ grade 2.5 

0 1 2 4 1 7 

Bursting resistance 
DIN EN ISO 13938-2:2020-03 

Classic T-shirt: ≥ 200 kPa  
Functional T-shirt: ≥ 200 to 
330 kPa  
 
7.3 cm² perforated plate 

1 1 5 1 0 7 

Spirality after laundering 
ISO 16322-3:2021-04 

≤ 5% 0 0 7 1 0 7 

* Here, it was stated that the aspect or standard is applied in practice, but no assessment of the associated minimum 
literature requirements was carried out in the survey. 

Source: Lumpp (2025), p. 69-72. 
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Jeans 

Table 8: Survey results for the most relevant durability aspects for jeans  
(95% cotton, 5% elastane) 

Durability aspect 
Test standard 

Requirements according to 
literature 

Rating from a practical perspective (n=12) 

 jeans - - - 0 + ++ Without 
rating* 

Dimensional stability  
to washing 
DIN EN ISO 5077:2008-04 

±3%, 
–5% to +2% for ≥ 60% 
viscose 

0 1 8 1 0 2 

Abrasion resistance 
DIN EN ISO 12947-2:2017-03 

-– or  
≥ 20,000 to 30,000 cycles 
regardless of mass per unit 
area 
9 kPa nominal pressure 

0 1 3 1 0 7 

Abrasion resistance 
DIN EN ISO 12947-2:2017-03 

– or 
Mass per unit area > 340 
g/m²: ≥ 30,000 cycles, 
Mass per unit area < 340 
g/m²: ≥ 18,000 cycles 

0 0 1 0 1 10 

Colour fastness  
to domestic laundering 
DIN EN ISO 105-C06:2010-08 

– or 
≥ Grade 3.5 (Staining), 
≥ Grade 4 (Colour change), 
≥ Grade 4.5 for strong colour 
   contrasts 

0 1 7 0 1 3 

Tensile strength  
and Elongation 
DIN EN ISO 13934-1:2013-08 

Full fit: ≥ 250 N, 12.5% to 
55%, 
Tight fit: ≥ 300 N, 12.5% to 
35% 

0 1 2 0 1 8 

Colour fastness to dry 
rubbing 
ISO 105-X12:2016-11 

≥ Grade 3 to 4                     
(Staining and colour change) 
Does not apply to products 
that are neither dyed nor 
printed. 

0 1 6 2 0 3 

Colour fastness to wet 
rubbing 
ISO 105-X12:2016-11 

– or  
≥ Grade 2 to 3 (Staining), 
≥ Grade 4 (Colour change) 

0 0 3 2 0 7 

Elasticity of fabric 
DIN EN ISO 20932-1:2022-02 

[No proposed requirements] 0 0 0 0 0 12 

Spirality after laundering 
ISO 16322-3:2021-04 

≤ 5% 0 1 3 3 1 4 

* Here, it was stated that the aspect or standard is applied in practice, but no assessment of the associated minimum 
literature requirements was carried out in the survey. 

Source:  Own work, Hochschule Niederrhein. 
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Functional jacket 

Table 9: Survey results for the most relevant durability aspects for functional jackets  
(100% polyester or polyamide) 

Durability aspect 
Test standard 

Requirements according to literature Rating from a practical perspective 
(n=11) 

 functional jacket - - - 0 + ++ Without 
rating* 

Water repellency 
DIN EN ISO 4920:2012-12 

≥ Grade 3 to 4 after five domestic  
   wash-dry cycles at 40 °C and 
   indication of care instructions to 
   maintain function 

0 0 4 0 1 6 

Water repellency 
DIN EN ISO 4920:2012-12 

≥ Grade 4 ((90) ISO 4) 0 0 4 1 0 6 

Water repellency 
DIN EN ISO 4920:2012-12 

New product:  
≥ Grade 5 ((100) ISO 5), 
After laundry care: 
 ≥ Grade 3 ((80) ISO 3) 

0 0 4 1 0 6 

Water proofness 
ISO 811:2018-08 

≥ 80 to 130 mBar, 
or 
≥ 1,300 mm water column 

0 2 1 2 3 3 

Water proofness 
EN 343:2019-06 

≥ 80 mBar bis 130 mBar 0 0 0 1 1 9 

Dimensional 
stability  
to washing 
DIN EN ISO 5077:2008-04 

– or 
±3%, 
for ≥ 60% viscose: –5% to +2%  

0 0 8 1 1 1 

Colour fastness  
to artificial light 
DIN EN ISO 105-
B02:2014-11 

≥ Grade 4 to 5, 
≥ Grade 3 for neon colours, 
Linings: ≥ grade 4 

0 1 8 1 0 1 

Abrasion resistance 
DIN EN ISO 12947-
2:2017-03 

– or 
≥ 16,000 to 25,000 cycles, 
Linings: ≥ 10,000 cycles 
9 kPa nominal pressure 

0 0 2 2 1 6 

Water vapor 
permeability 
ASTM E 96:2024 

– or 
 > 3,000 g/m²/24h 

0 1 3 0 1 6 

Tensile strength  
and elongation 
DIN EN ISO 13934-
1:2013-08 

Jackets: ≥ 200 N, 12.5% to 40%, 
Coats: ≥ 200 N, 12.5% to 55%, 
Anoraks/sportswear:** 
 ≥ 250 N, 12.5% to 55%, 
Linings:  
≥ 180 N (close-to-body) to 220 N 
(twill), 7.5% to 32.5% 

0 0 1 1 2 7 

*: Here, it was stated that the aspect or standard is applied in practice, but no assessment of the associated 
minimum literature requirements was carried out in the survey. 
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Durability aspect 
Test standard 

Requirements according to literature Rating from a practical perspective 
(n=11) 

**: The requirements are taken from the DTB standard. Here it is not clearly defined which category 
functional jackets fall into. Therefore, all three categories were included in the questionnaire and evaluated 
by the respondents. 

Source: Own work, Hochschule Niederrhein. 

As shown in Table 7, Table 8 and Table 9 the evaluation suggests that internal company 
standards for quality assurance are generally set higher than the minimum values recommended 
in the literature. Insights from the workshop indicate that this is primarily intended to prevent 
customer complaints and to reliably meet label specifications. However, there is general 
agreement among the workshop participants that minimum requirements under a future 
delegated act should initially be set at a lower level to guarantee feasibility. 

Conclusion 

The analysis shows that durability requirements must not only be product group-specific, but also 
be tailored to the individual product and its use scenario. For products frequently worn close to 
the body, like T-shirts and jeans, dimensional stability during washing and drying is considered 
essential. For functional clothing, such as rain jackets or performance T-shirts, the maintenance of 
functional properties is critical to durability, as their loss often marks the end of use - even if the 
product remains physically intact. Workshop and survey participants, as well as the interviewed 
experts, also emphasize the importance of material-related influences on intrinsic properties and 
propose differentiated requirements based on fibre type (e.g. viscose), fabric construction (knitted 
vs. woven), or fabric weight (e.g. for jeans). This differentiation between fibre type is also 
considered in the proposed categorisation (see Chapter 3.2).  

According to experts’ opinion and the durability definition used in this study (see Chapter 4.3.1), 
the physical durability and suitability of the minimum requirements can only be fully assessed 
when extrinsic factors are taken into account. The following chapter therefore details the 
considerations for including these extrinsic factors in the minimum durability requirements. 

4.2.2 Extrinsic factors 

In contrast to intrinsic properties, the extrinsic factors are more difficult to quantify as they 
strongly depend on the individual behaviour of the user. The status quo showed that the 
following extrinsic factors influence both the selection of durability measurements and the 
associated minimum values: 

► Product groups 

► Intended use / function 

► Individual usage and laundry care habits 

Table 10 presents literature data on aspects such as service lifespan, total days of wear, wash-
dry cycles or days of wear per wash. This data indicates that there is no consensus on how long 
products actually last and what constitutes an appropriate benchmark for a ‘durable” item of 
clothing. 
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Table 10: Extrinsic factors in the literature for T-shirts (t), jeans (j) and functional jackets (f) 

Unit Gray et al. (2022)  Laitala and 
Klepp (2020) 

Laitala et al. 
(2018) 

Wrap (2017) Drycleaning 
Institute of 
Australia Ltd 
(2015) 

Service life  
(in years) 

t: 4.0 
j: 4.1 
f: 6.1 (non-padded 
jacket), 5.4 
(padded jacket) 

t: 4.6 
j: 3.5 
f: 6.8 
 

t: 3.3-6.8 
(average 4.6) 
j: 2.5-4.3 
f: 4.0-11.5 
(average 6.8) 

t: 4.5 
j: 4.0 
f: – 

t: – 
j: 2.0-3.0 
f: 2.0-3.0 

Total days of 
wear (number) 

–  –  –  t: 112.5 
j: 300.0 
f: –  

–  

Washing cycles 
(number) 

–  –  –  t: 56 
j: 30 
f: –  

–  

Days of wear 
per wash 
(number) 

t: 2.6 wears 
j: 5.5 wears 
f: 14.1 wears (non 
padded jacket), 
16.7 wears 
(padded jacket) 

– t: 1.5 wears 
j: 5.5 wears 
f: – 

t: 2.0 wears 
j: 10.0 wears 
f: – 

– 

– no data available. 

Source: Own work, Hochschule Niederrhein. 

The term extrinsic factors is often used to describe influences beyond the material or construc-
tion of a garment, such as washing habits, frequency of use, or perceived quality. However, a 
study by Laitala et al. (2018) shows that consumer behaviour regarding the use phase of 
clothing can vary significantly between member states of the European Union. As a result, many 
extrinsic factors are highly individual and cannot be reliably controlled or standardized. 
Therefore, it is advisable to focus on clearly identifiable and testable factors, like washing 
frequency or washing parameters. The workshop and survey participants also prefer these more 
specific terms, as they consider the general label extrinsic to be imprecise and potentially 
misleading, since it may blur the line between behavioural influences and measurable aging 
effects. 

The results of the literature research in Table 10 show that only if the service factors are linked 
with one another they give an indication of the use of a product. For example, the service life 
alone does not give any indication of the durability of a product as it does not define the 
intensity of use. On the other hand, only looking at the total days of wear and not knowing the 
use frequency or service life does not give an indication of how long the product can be of use. As 
the intensity and ways of wearing and washing is very subjective and varies between the 
European countries it is difficult to use these figures as a parameter of comparison. 
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Table 11: Tests after number of wash-dry cycles for T-shirts 

Durability aspect MTE (2022)/  
EU Ecolabel for 
textiles 
(Europäische 
Kommission 
2014)/ Blue Angel 
for textiles (RAL 
gGmbH 2023a) 

Wrap (2014) Van de Burgt et al. 
(2023)  

Expert 
(textile service) 

No aspect specified – T-shirt: 56 
jeans: 30 
functional jacket: – 

– – 

Dimensional 
stability 

3 – –  1, 2, 3, 5, 10, 15, 
20, 30 

Bursting resistance –  – –  0, 5, 30 (max) 

Colour fastness to 
washing 

1 – 40-50 0 

Colour fastness to 
artificial light 

0 – –  0 

Spirality after 
laundry 

0 – 20-30/ 40-50 1, 2, 3, 5, 10, 15, 
20, 30 

Pilling resistance 0, 1 – 20-30/ 40-50 0, 5, 30 (max) 
Source: Own work, Hochschule Niederrhein. 

Discussions with experts and the workshop results confirm that many manufacturers already 
test materials and products in their original condition, as well as after 5 and 10 wash cycles. 
Product testing is commonly based on just 1–10 wash-dry cycles, whereas a realistic assessment 
of performance requires 20–56 cycles (see Table 11). This gap highlights that established quality 
or ‘fitness for use” (e.g. EU Ecolabel) assessments primarily address short-term usability rather 
than durability over the service lifespan. Accordingly, the requirements for intrinsic properties 
vary significantly depending on the number of cycles used as pre-treatment. 

Van de Burgt et al. (2023) even differentiate between products of a ‘short cycle” (usage up to 
two years) and those of a ‘long cycle” (usage longer than two years), correlating the number of 
washing cycles to these categories to simulate use (short cycle: assessment with 20–30 wash 
cycles; long cycle: assessment with 40–50 wash cycles). Similarly, the JRC preparatory study 
(2024) and WRAP (2017) differentiate between different product categories which are assigned 
20 respectively 30 wash cycles as a simulation of ageing (Delre et al. 2024a; Wrap 2017). The 
interviewed experts consider the use of washing cycles to assess durability an appropriate 
general approach. However, practical insights suggest that consumer expectations remain high 
regardless of material choice or intended lifespan. Experts therefore recommend testing up to 
30 wash-dry cycles to realistically capture aging effects. Fewer cycles are not recommended, as 
material changes can still occur between 20 and 30 washes. Additionally, workshop participants 
have pointed out that defining what constitutes a short or long cycle requires a clear, context-
specific definition, which is difficult to establish for apparel. For example, a pair of sweatpants 
may be used as a fast-fashion item or as long-term activewear, which makes a general 
categorisation difficult. For assessing potential reuse beyond the first user, differentiating based 
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on intended use cycles is seen as impractical. An expert in textile sorting, who participated in the 
interviews, aligns with WRAP (2014) and states that at least 50 wash-dry cycles should be 
required for a T-shirt to be considered durable. 

Due to limited textile testing capacities, both internal (e.g. within companies or quality assur-
ance departments) and external (e.g. accredited testing institutes), testing 50 or more wash-dry 
cycles is currently difficult to implement. Therefore, 30 wash-dry cycles are considered a 
practical compromise, as this number allows for the assessment of aging effects on cotton T-
shirts resulting from long-term washing. However, this test protocol only simulates a limited 
product lifespan of approximately 1.2–2.4 years 11, aiming to initially cover the two-year legal 
guarantee period as a starting point. 

Washing parameters 
Reported in literature, most testing set ups for the parameters of the washing are chosen accor-
ding to the care label in combination with ISO 6330 (MTE  2022), EU Ecolabel for textiles 
(Europäische Kommission 2014), Blue Angel for textiles (RAL gGmbH 2023a), ISO 15487:2010). 
The JRC approach also recommends conducting household-like pre-treatment of garments in 
accordance with the care label and ISO 6330 (Delre et al. 2024a). Table 12 provides a summary 
of the pros and cons of care label-based washing protocols, identified in workshop discussions. 

Table 12: Pros and cons of following the label instructions for performing test washing 

Pros Cons 

Globally standardised symbols Eco-program for washing machines 

Standardised specification Huge variety between manufacturer information 

High level of awareness Loss of label  

Responsibility of manufacturer for the product – 
legal guarantee and liability 

Down labelling 

 Variety of washing programs 

 Further complexity 

 Extended testing effort 

Source: Own work, Hochschule Niederrhein. 

According to the workshop participants, testing based on care labelling is also widespread in 
industry as part of quality assurance, which is why many of them prefer this approach. The 
method proposed by the JRC would therefore be in line with industry practice. In addition, care-
 

11 As a reference value, WRAP’s (2017) estimate of 25 wears per year was used:  
1 wear per wash * 30 washes = 30 wears.  
30 wears / 25 wears per year = 1.2 years (or 2.4 years if each wash corresponds to two wears). 
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Figure 14:  Distribution of washing temperatures used in domestic laundry [%] 

 

Source: Own work, Hochschule Niederrhein, based on A.I.S.E. (2020). 

Kruschwitz et al. (2014) stated that the wash load in Germany varied from 2.1 ±1.1 kg (wool) to 
3.4 ± 1.2 kg (cotton) and the washing temperature varied from 20 °C (silk) to 47.1 °C (cotton). 
According to Gooijer and Stamminger (2016), in Germany the average wash load and 
temperature for the different washing programs vary from 2.36 kg (delicate) to 3.18 kg (cotton) 
and from 25 °C (wool) to 49.7 °C (cotton). 

According to data provided by a washing machine manufacturer, washing temperature for 
cotton is still predominantly set at 40 °C, despite the availability of innovative detergents that 
are effective at lower temperatures between 20–30 °C. The most frequently used program is the 
‘Mixed Program” (approx. 1 hour, possibly 36 minutes, 1,200 rpm, 40 °C), accounting for 26% of 
usage, followed by the ‘Cotton Program” with 20%, which also operates at 40 °C. Around 
 82% of the recorded wash cycles ran with a washing load below the manufacturer's 
recommendation. 

Conclusion 

The basic idea of aging simulation is that clothing can be considered durable if it meets the 
relevant product-specific minimum requirements even after exposure to defined stresses. Given 
the high subjectivity of individual usage and laundry care habits across Europe, a defined number 
of wash-dry cycles has emerged as the most practical and comparable indicator for simulating 
aging effects over a product’s service lifespan, such as 30 wash-dry cycles for 100% cotton T-shirts. 
However, research shows that existing standards do not sufficiently define key washing 
parameters, e.g., machine type, program settings, or temperature, which makes it difficult to 
reproducibly approximate extrinsic influences. Clearly defining these parameters is essential to 
ensure comparability between tests and to avoid underestimating material stress during 
performance assessments. 
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4.2.3 Wearing comfort and clothing physiology     

In this study washing was selected to be the factor simulating the usage phase of the product, as 
wearer trials are very individual and hard to simulate and quantify. Nevertheless, especially the 
aspects ‘wearing comfort” and ‘clothing physiology” are important parameters regarding the 
service lifespan. The intrinsic properties as well as the extrinsic factors influence the individual 
perception of the user (see Figure 15).  

Figure 15:  Factors influencing the user’s perception of clothing physiology 

Source: Own work, Hochschule Niederrhein, based on (Motlogelwa 2018). 

In literature, wearing comfort and clothing physiology is often referred as elements of overall 
user requirements (Motlogelwa 2018; Eberle et al. 2014). In the industry, different modelling 
approaches in terms of moisture or heat formation can be found. However, these are mostly 
used with regards to product groups like sportswear or outdoor clothing. For functional 
products these aspects are more likely to be analysed looking at their intrinsic properties. Tests 
like water vapor permeability or water repellence already address these aspects (Hohenstein 
2020).  

The WRAP study (Wrap 2022) describes wearing comfort and clothing physiology as part of 
emotional durability. However, as also shown in Figure 15, these aspects not only contribute to 
an emotional durability, but they also to the dimensions of physical durability.  This could offer a 
possibility to partly or indirectly include emotional durability in a physical durability 
assessment in order to support the emotional durability of products within ecodesign 
requirements. 

To further analyse the aspects of wearing comfort and clothing physiology, two professors from 
the area of garment manufacturing and quality management from the Niederrhein University of 
Applied Sciences were interviewed on these topics. These experts named following key aspects 
as the most relevant for items of clothing:   

► Fit  

► Skin sensation 

► Heat regulation 
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► Moisture management. 

These found key aspects were further discussed in the workshops. The parameters named by 
the workshop participants show that material properties and their processing heavily influence 
wearing comfort and clothing physiology (see Figure 13). 

Table 13: Key aspects and parameters of comfort and clothing physiology (Müller et al. 2021; 
Hohenstein 2020) 

Key aspects   Parameters 

 Fit   Dimensional stability  
 Twist  

 Skin sensation   Fibre type  

 Heat regulation   Fibre type  
 Textile construction  

 Moisture management   Fibre type  
 Water vapor permeability  
 Water repellency  
 Water column  
 Air permeability  

Source: Own work, Hochschule Niederrhein, based on interviews and the workshop results. 

The analysis of the key aspects of wearing comfort and clothing physiology shows that relevant 
measurable parameters can be found. Although these parameters can be quantified, the 
interpretation of the resulting values is closely connected to the individual perception of the 
wearer. Accordingly, workshop participants regard wearer trials as appropriate method to 
assess the perception of the wearer and aspects like body temperature or sweat formation 
which are difficult to quantify. However, the perception of these aspects is highly individual and 
cannot be generalized. In the context of a delegated act and the establishment of minimum 
requirements a quantification is needed. Only when a systematic correlation between 
perception and measurable results can be found, it can be included in an assessment for 
durability. Therefore, wearing comfort and clothing physiology aspects were excluded from the 
further elaborations of this study.  

Nevertheless, wearing comfort and clothing physiology should be included in the long run as 
they influence the service lifespan of a product. Additional investigations are needed to use 
wearing comfort and clothing physiology to more accurately define minimum durability 
requirements. 

Conclusion 

Material properties and their processing heavily influence central aspects of wearing comfort and 
clothing physiology. These can in parts already be assessed by specific testing methods for single 
parameters. However, there is a need to further gather and categorise these aspects to be able to 
build a system evaluating the wearing comfort or physiological performance of the product while 
systematically portraying and thereby gathering the perception of the wearer. 

4.2.4 Performance testing 

In order to apply the developed parameters and put them to a test, the performance of classic T-
shirts (100% cotton) was evaluated. This is not only due to the market relevance already 
described in chapter 3.3, but also because the product example of T-shirts is washed most 
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frequently and therefore aging simulation through washing seems most appropriate. 
Experimental tests were conducted on T-shirts by considering both intrinsic properties and 
extrinsic factors in an external study at Hochschule Niederrhein (Lumpp 2025).  

Market analysis 

Firstly, another market analysis was performed to select the classic T-shirts to be tested, with 
the aim of capturing the performance of market-standard T-shirts. Therefore, key players in 
Germany were analysed (see Table 14). The results of the analysis are general descriptive 
market data in the market overview as well as explorative market data in form of sustainability 
claims of the suppliers. This objective market data forms the basis for defining selection criteria 
according to which a sample of T-shirts representative of the market is selected.  

Table 14: Key players in Germany  

Market  Brand  

International brands H&M*°’, Zara*’, SHEIN*, New Balance*, Alpha Industries*, Uniqlo*, Tommy 
Hilfiger*, Primark*’ 

German brands Tom Tailor*’, C&A’, KIK’, Takko’, NKD’, s. Oliver’ 

Online retailers Zalando°, Bonprix°, About You°, Asos° 
Source: Lumpp (2025), p. 86 based on  
*Key Players for T-shirts in Germany measured by their share of turnover  
° Highest selling online retailers 2021  
‘ Most popular apparel stores and textile department stores 2018-2020.  

Cotton, as the dominant fibre in EU apparel products (accounting for approximately 2.8 million 
tonnes in 2015) (Gray 2017), was selected as reference fibre for the analysis. Although detailed 
data for the T-shirt segment is lacking, cotton’s skin-friendliness, favourable processing 
characteristics, and widespread use in everyday clothing indicate that it plays a leading role in 
this category as well. Additionally, the rising demand for organic cotton in Europe highlights its 
ongoing market relevance (Euratex 2024; Teufel et al. 2024). While fibre blends are also 
common in the apparel industry, garments made from 100% cotton remain popular. Given 
cotton’s significant contribution to the CO₂, water, and waste footprints of textile consumption, 
investigating the durability of cotton T-shirts is particularly relevant for developing strategies to 
reduce the environmental impact of the European textile sector. For these reasons, and due to 
limited testing capacity, functional T-shirts were not included in the performance testing. 

Test design 

A representative sample of 16 classic T-shirt models from 14 different brands is used for the 
experimental material tests. The sample consists of black men's T-shirts in size L (large), with 
regular, loose, or oversized fit, made from 100% cotton knitwear. To analyse differences in 
durability, half of the sample consists of T-shirts made from conventional cotton only, while the 
other half contains 20% to 100% recycled cotton fibres (see Figure 16). The selected T-shirt 
models cover mostly low-price (< €10.00) to mid-range (€10.00–€25.00) and a few high-end 
products (> €25.00). The selection is based on criteria of market relevance, consumer 
preferences and sustainability aspects resulting from the market analysis.   

Based on the elaborations of the extrinsic factors, the washing program is selected as follows: 
Temperature 40 °C, cotton-program (2:58 h), spin speed 1,200 rpm, customary liquid laundry 
detergent for colours, wash load 4.1 kg. Based on current data, a washing temperature of 40 °C 
remains a typical scenario in domestic laundry for 100% cotton T-shirts. Even if consumers are 
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increasingly being encouraged to wash at lower temperatures for the benefit of the 
environment, data shows that consumers are still washing at higher temperatures. The 
interviewed experts agree that cotton T-shirts should withstand washing at 40 °C, making this 
temperature an appropriate benchmark for assessing the durability of cotton fibres during 
washing pre-treatments. Between washes, the T-shirts were dried indoors on a clothesline. Only 
wash-dry cycles were used here to represent the extrinsic factors. As no wearer trials were 
included, the washing programme was to be used under regular conditions and not in the short 
programme, to adequately recreate the stress of a use phase solely through laundry. 

Regarding the other product examples, it is important to note that while aging simulations 
should reflect realistic washing habits, actual consumer practices cannot be regarded as a 
universally valid reference. Such practices may differ significantly from recommended care 
procedures. According to workshop participants’ feedback, this should be considered for 
products or materials requiring special care, such as functional jackets. For performance testing, 
pre-treatment parameters should realistically represent typical usage conditions while also 
taking the maximum permissible stress for each material into account. Ultimately, to ensure 
garment longevity, pre-treatment must be tailored to the specific product and its material 
composition. 

The complete experimental series was set up as follows: 

Figure 16:  Test design for performance tests on classic T-shirts (100% cotton) 

Source: Own work, Hochschule Niederrhein, based on Lumpp (2025), p. 92-94 and p. 98-100. 

The applied procedure for performance testing includes assessing the most relevant intrinsic 
properties (according to data from literature research and the industry survey) using standard-
ized test methods throughout the simulated aging process, such as 30 wash-dry cycles under 
defined washing conditions or standardized stress tests for colour fastness to washing and 
artificial light.  
The detailed implementation of the experimental investigation on the durability of cotton T-
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shirts, the test results, and the performance of the 16 T-shirts can be found in the external study 
(Lumpp 2025). 

Conclusion 

By defining the test design based on the intrinsic properties as well as extrinsic factors a 
scientifically sound basis was created for the experimental performance testing of the defined 
initial minimum requirements and its practical suitability and appropriateness for the cotton T-
shirt.  

Building on the experimental testing and the industry survey, minimum requirements for the 
product aspect durability will be formulated in the following chapter. 

4.3 Proposal for minimum requirements  
The investigation of the sample products has shown that there are very different product-speci-
fic requirements for increasing longevity. 

Chapter 4.3 presents the final proposals for minimum durability requirements for the selected 
product examples. In the case of the cotton T-shirt (Chapter 4.3.1), the results of the experimen-
tal study were also included - a first step towards validating the requirements with regard to the 
aspect of durability. The study emphasises that experimental tests on representative products 
are essential to make a well-founded assessment of the practical suitability of the minimum 
requirements. Such a study has yet to be carried out for the validation of the proposals for jeans 
(Chapter 4.3.2) and functional jackets (Chapter 4.3.3). 

The following requirements were developed based on testing conditions that reflect real-life use. 
As a disclaimer, it is important to acknowledge that the effect of durability requirements highly 
depends on several conditions. A detailed discussion of methodological prerequisites, testing 
limitations, and existing standardization gaps can be found in the Chapter 4.4 on Possible Impli-
cations. 

Based on this study, the relevance of aspects of physical durability should not be understood as a 
ranking. Instead, their interaction is crucial to overall performance. Accordingly, the product-
specific minimum requirements are presented in three groups: physical, colour, and 
appearance-related properties, as listed in the first column. The second column specifies the 
corresponding durability aspects and test standards. The order of these groups or aspects does 
not imply any prioritization. The third column contains the proposed minimum requirements 
derived from this study (criteria that must be met for market entry), while the final column 
outlines the characteristics of new items as defined by the JRC, which are intended as indicative 
reference values (Delre et al. 2024a). 

4.3.1 T-shirts 

Table 15 lists the final proposal for product-specific minimum durability requirements for a 
classic T-shirt made from 100% cotton. This specific product is allocated to category No. 3 and 
the respective material group No. 1 of the categorization (see Chapter 3.2).  
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Table 15: Proposal for minimum requirements for T-shirts (100% cotton, black)  

Property Durability aspect 
Test standard* 

Requirements after 
maximum stress° based 
on the tested T-shirts 
(Lumpp 2025) 

JRC Characteristics of a 
new T-shirt (Delre et al. 
2024a) 

Physical property Dimensional stability to 
washing 
DIN EN ISO 5077:2008-04 
(✓) in combination with 
DIN EN ISO 6330:2022-03 
(~) 

-5.5% to +4.5% ±5% (ISO 3759:2011) 

Physical property Bursting resistance 
DIN EN ISO 13938-2:2020-
03 (✓) 

≥ 130 kPa (50 cm²) ≥ 160 kPa (50 cm²) (ISO 
13938-2:2020-03) 

Colour property Colour fastness to 
domestic laundering 
DIN EN ISO 105-C06:2010-08 (X) 

≥ Grade 3.5 (Staining) 
≥ Grade 4 (Colour 
   change) 

≥ Grade 4 (Colour 
   change)  
≥ Grade 5 (Self-staining; 
   ISO 15487:2018) 

Colour property 
 

Colour fastness to  
artificial light 
DIN EN ISO 105-B02:2014-
11 (~) 

≥ Grade 4 –  
 

Specific appearance-
related property 

Pilling resistance 
DIN EN ISO 12945-2:2021-
04 (✓) 

≥ Grade 3.5 (2,000  
   cycles) 

≥ Grade 4 (ISO 12945 
   1:2020; 14,400 cycles) 

Specific appearance-
related property 

Spirality after laundering 
ISO 16322-3:2021-04 (~) 

≤ 5%  – 

Specific appearance-
related property 

Haptics and appearance 
Manual and visual 
assessment according to 
DIN EN ISO 15487:2018-12 
(~) 

Acceptable overall 
impression after 30 
wash-dry cycles: 
 - Uniformity of colour change 
 - Pleasant feel, especially at  
    the neckline 
 - No/minimal ‘wash pilling” 

Visual inspection for: 
  - Colour change: ≥ Grade 4 
  - Pilling: ≥ Grade 4 
  - Trimmings aspect: Grade 5 
  - Self-staining: Grade 5 
  (ISO 15487:2018) 

*Applicability: (✓) Standard applicable; (~) Standard only suitable to a limited extent - adaptation recommended,  
                          (X) Standard found to be unsuitable - adaptation necessary. 
   For information on the applicability and necessary adaptation of individual standards, see Table 16.  
° 30 realistic wash-dry cycles in domestic laundry; Except lightfastness: performance after exposure cycle A1, method 3. 
JRC: – no data available. In parts the JRC chooses different standards, as indicated in brackets. 

The experimental investigation of the T-shirts, which was conducted in an external study at 
Hochschule Niederrhein, has shown that the challenge lies in fulfilling the combined 
requirements. Except for seam twisting, the individual requirements were met by at least half of 
the T-shirts tested, but none of the T-shirts met all six initial criteria. As some T-shirts also failed 
to meet the minimum requirements when they are new or within the first 5 wash-dry cycles, this 
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ensure extended product lifespans (see Table 16). Some tested T-shirts in their initial condition 
did not even meet the assumed characteristics of a new product as defined by the JRC. Raising 
the benchmark to 50 wash-dry cycles would therefore only be meaningful if improved material 
and manufacturing qualities are present. Performance requirements under a future delegated 
act should therefore be designed in such a way that they can be developed dynamically as also 
suggested by Bauer et al. (2018). 

Despite the generally weak overall fulfilment levels across the tested T-shirts, this does not 
suggest that the requirements are unreasonably high. On the contrary, for a true extension of a 
T-shirts lifespan, even stricter minimum requirements may be necessary for certain individual 
aspects. At the same time, the results point to a clear need for further development and 
harmonization of test methods, particularly regarding to realistic simulation and 
complementary visual assessment. 

The experimental tests showed that a reliable prediction of clothing durability based on the 
initial condition (new product) or a short-term simulation (e.g., 5 wash-dry cycles) is only 
partially possible. Individual samples deviated significantly from the mean in some cases. 
Nevertheless, initial trends can be identified as summarised in Table 16. 

Table 16: Considerations on the reliability of durability tests under short-term testing 
conditions 

Durability aspect 
Test standard 

Reliability under short term testing?   

Dimensional stability to 
washing 
DIN EN ISO 5077:2008-04 (✓) in 
combination with DIN EN ISO 
6330:2022-03 (~) 

Given to a limited extent; significant changes observed during the simulated 
service lifespan. 

(~) The current laundry standard is not designed for assessing the durability of 
T-shirts and is therefore only partially suitable. Neither the mechanics of the 
standardized washing machine nor the defined washing parameters adequately 
reflect typical household laundry conditions. The standard must be adapted to 
include a pre-treatment process based on real-life usage scenarios. The laundry 
pre-treatment method developed in this study provides an initial approach (see 
chapter 4.3.2). For a Europe-wide representative procedure, standardized 
washing procedures should be developed that correspond to the average usage 
behaviour of private households in the EU. This area represents a key gap where 
standardization is urgently needed to enable effective implementation of 
minimum requirements in line with the EU Textile Strategy. 

Bursting resistance 
DIN EN ISO 13938-2:2020-03 (✓) 

Reliable, for example with a burst pressure exceeding the requirement by +20% 
after 30 wash-dry cycles; the initial quality appears to be more decisive than the 
changes over time. A minimum requirement for the new condition could be 
defined by adding a margin based on the most negative changes observed. 

Colour fastness to 
domestic laundering 
DIN EN ISO 105-C06:2010-08 (X) 

Unreliable; significant variability and a requirement for standardization. 

(X) The current standard does not adequately reflect the actual colour changes 
in T-shirts that have been washed 30 times. 
The test condition ‘A1M” only simulates around 5 wash-dry cycles and does not 
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A comparison of the requirements derived after 30 wash-dry cycles and the characteristics of 
new T-shirts currently available on the market according to the JRC showed that these values 
are nearly identical (see Table 16). However, the experimental investigation with commercially 
available T-shirts showed that 5 of the 16 T-shirts did not even meet the JRC criteria when new 
(Lumpp 2025). Furthermore, the comparison shows that the properties of new items would 
likely be insufficient to guarantee adequate durability over a minimum of two years of use. To 
establish purposeful requirements for new items, loss of intrinsic properties due to wear and 
tear must be factored into the threshold values. Therefore, durability requirements should be 
designed to evolve dynamically in line with the state of research and standardization, in order to 
reflect actual product performance more accurately in the long term. 

Conclusion 

These findings indicate that testing under minimum stress (new item up to 5 wash-dry cycles) is 
only advisable as a transitional solution until both, the durability of new items and the standards 
for assessing durability, have been improved. The research and development of a realistic yet 
efficient simulation of an appropriate service lifespan is crucial to truly prolong clothing product 
lifecycles. A transition period of two years, starting with requirements for new items, could be 
used for data collection and validation while standardization of aging simulation and testing 
capacities are established. It is recommended to start where compliance is already feasible and to 
further develop the legal framework of a future delegated act dynamically to support a long-term, 
continuous reduction of environmental impacts. 

A simulation for products that are washed less frequently:  
Some products (such as evening gowns, jackets, or those made from delicate materials like silk or 
wool) are washed relatively infrequently. This raises the question of how wear-related stress 
during actual use can be meaningfully incorporated into testing protocols. 

4.3.2 Jeans 

Table 17 shows product-specific minimum durability requirements for basic jeans with a 
material composition of 95% cotton and 5% elastane. This specific product is allocated to 
category No.6 and the respective material group No.4 of the categorization (see Chapter 3.2).  

Table 17: Proposal for minimum requirements for jeans (95% cotton, 5% elastane) 

Property Durability aspect 
Test standard* 

Requirements after 
maximum stress°  
(based on literature 
data and industry 
data) 

JRC Characteristics of 
a new jeans  
(Delre et al. 2024a) 

Physical property Dimensional stability 
to washing 
DIN EN ISO 5077:2008-04 
(✓) in combination with DIN 
EN ISO 6330:2022-03 (~) 

±3%  ±3% (ISO 3759:2011) 

Physical property Tensile strength and 
Elongation 
DIN EN ISO 13934-1:2013-08 
(-) 

Full fit:  
≥ 250 N, 12.5% to 55%, 
Tight fit:  
≥ 300 N, 12.5% to 35%  

Longitudinal: ≥ 160 N 
Transversal: ≥ 120 N 
(ISO 13934-1:2013-08) 
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JRC: – no data available. In parts the JRC chooses different standards, as indicated in brackets. 

Jeans are a widely used clothing textile causing a high resource consumption during their 
production. Therefore, it is necessary to establish minimum requirements within a future 
delegated act. The industry survey on jeans indicated that product weight and elastane content 
can have a significant impact on durability and should be considered when defining the 
minimum standards (see Table 17). Further studies are still needed in this area. 

Even without performance tests, it can be assumed that fasteners have a significant influence on 
the durability of jeans. Repairing or replacing zippers is very costly, and especially for low-
priced jeans. It is unlikely that consumers undertake such measures. As a result, defective 
fasteners would likely lead to the end of use, even if the textile materials and workmanship are 
still intact. Therefore, trimmings and accessories must be considered for the future delegated act 
for textiles. 

A particular challenge is the assessment of colour fastness: bleeding is characteristic for jeans 
but must not be too severe. Fading is characteristic of jeans and, according to the workshop and 
survey participants, should not be defined as wear and tear. Against this background, a 
minimum requirement for colour fastness to washing should be critically reviewed and 
validated by testing. 

4.3.3 Functional jacket 

The Table 18 lists the final proposal for product-specific minimum durability requirements for a 
waterproof, windproof, and breathable rain jacket with an outer material made of 100% 
polyester or polyamide. This specific product is allocated to category No.12 and the respective 
material group No.2 of the categorization (see Chapter 3.2).  

The product-specific functional properties are determined according to the characterisation of 
the product. The fulfilment of all functional requirements is not mandatory; instead, the 
selection and level of performance should be appropriate to the intended use scenario. For 
example, requirements for water repellency or waterproofness may vary depending on whether 
the garment is designed for everyday use or for demanding outdoor expeditions. 

Table 18: Proposal for minimum requirements for functional jackets  
(100% polyester or 100% polyamide) 

Property Durability aspect 
Test standard* 

Requirements after 
maximum stress°  
(based on literature 
data and industry data) 

JRC Characteristics of a 
new jacket 
(Delre et al. 2024a) 

Physical property Abrasion resistance 
DIN EN ISO 12947-2:2017-
03 (-) (Martindale method) 

≥ 16,000 to 30,000  
   cycles, 
Linings: ≥ 12,000 cycles 
9 kPa nominal pressure  

≥ 20,000 cycles (ISO 
12947-2:2017-03) 

Physical property Dimensional stability to 
washing 
DIN EN ISO 5077:2008-04 
(✓) in combination with 
DIN EN ISO 6330:2022-03 
(X)  

±3%  ±3% (ISO 3759:2011) 
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Proof of compliance 

The proposed minimum requirements were considered feasible by some workshop participants 
- in some cases even immediately implementable, as they are based on established testing 
methods. However, according to the participants’ feedback, the overall feasibility largely 
depends on the documentation and verification process. Excessive bureaucratic effort could lead 
to implementation delays due to the high administrative burden. 

There are basically two possible approaches to proofing compliance with durability minimum 
requirements: The first is internal verification, where each company must individually prove 
that the requirements are met. To reduce the testing effort, a distinction can be made between 
product-specific and indirect proof. For example, suppliers could test textile surface properties 
such as bursting resistance or colour fastness, while more complex product-specific tests (e.g. 
such as those for dimensional stability or seam distortion) would only be conducted when 
necessary. Additionally, internal material databases can be used so that materials already tested 
and approved for previous products can be accepted as proof for new products without 
retesting. This significantly reduces the testing burden. 

The second option involves random checks conducted by external bodies. According to the 
feedback of workshop participants, this approach is preferred because laboratory capacities are 
limited, and comprehensive internal verification poses a major challenge for many companies. 
Under this system, companies are not required to provide proof for every individual item but are 
instead subject to random inspections. This approach is seen as more practical, better accepted 
within the industry, and would allow a quicker implementation. 

Conclusion 

The results of the study described in chapter 4.2 show that the definition of minimum 
requirements for the durability of a textile product consists of several small parts. To quickly 
introduce first requirements to start extending the service lifespan of clothing, testing efforts 
should be feasible. A distinction can be made between the methods of assessing or measuring 
durability, and the extent to which these measurements are required to demonstrate compliance, 
or whether random testing is sufficient enough. The costs and benefits need to be considered. 
Thereby it becomes clear that it is not realistic yet to define minimum durability requirements for 
every existing item of clothing but rather to start with specific products having the biggest market 
shares (e.g. classic T-shirts) to generate a big leverage effect. Moreover, a transition period of two 
years could be used to start with requirements for new items while working on data collection and 
validation as well as standardization of aging simulation and testing capacities are established. 
Nevertheless, important learnings can be derived from research done on the product examples.  

The next chapter presents the key learnings on durability requirements in the context of a future 
delegated act and outlines the conditions that need to be considered. 

4.4 Possible implications and potential impacts  
The investigation of the product aspect of durability, along with the experimental analysis of 
100% cotton T-shirts, demonstrated that the applied methodology offers an initial, yet reliable, 
approach to measuring physical durability. Building on these findings, the measurable minimum 
requirements developed for 100% cotton T-shirts represent a valid starting point for assessing 
durability for further product categories within the framework of a future delegated act. To 
ensure that these requirements are both effective and practically applicable in the near term, 
they must be further refined along the following dimensions: 
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5 Repairability12 

5.1 Description of the starting point and the status quo 

5.1.1 General definition and legal framework 

Within the context of strategies for circularity, the product aspect ‘repairability” is part of the 
measures to extend the product lifetime during the use phase (see Potting et al. (2017)). 

► According to Article 2(20) of the ESPR (European Parliament; European Council 2024b)), the 
term ‘repair’ means one or more actions carried out to return a defective product or waste to 
a condition where it fulfils its intended purpose. 

► Regarding clothing repairs, a study conducted by the European Environment Agency (EEA) 
in 2022 provides a precise definition (Manoochehri et al. 2022). Accordingly, textile repair is 
understood as the process by which a garment is restored by replacing a damaged part or 
joining torn or broken areas. Thus, this definition encompasses both the repair of the 
material from which the garment is made and its construction, i.e., the way in which it was 
sewn or otherwise assembled. 

Repair helps conserve resources by extending product lifetimes. Additionally, it also helps 
reduce waste, as products are not immediately disposed of entirely when a component breaks, 
e.g., a zipper- or button failure in an otherwise intact garment (Bauer et al. 2018). 

Beyond conserving resources, the repair of a garment can also reduce the CO2 emissions associ-
ated with the article over its useful life. As a hypothetical example, the Ellen MacArthur 
Foundation (2021) estimates that a torn dress, upon being repaired, can be worn 75% longer 
than if it was disposed of and replaced by a new dress, effectively reducing its associated CO2-
emissions by around 30%. It should be noted that objective data on the frequency of repair, as 
well as the wear of repaired garments, is currently insufficient. Therefore, only tenuous 
connections between the CO2 efficiency and garment repair can be drawn (Zhang and Hale 
2022). 

This makes repair an important measure for achieving the overarching goals of the EU Green Deal. 
Besides the ESPR, other EU regulations, such as the ‘Directive on common rules promoting the 
repair of goods’ (Directive (EU) 2024/1799 2024) and ‘Directive on Empowering consumers for the 
green transition” (Directive 2024/825 2024)) include repairability as well. 

The promotion of repair and the strengthening of demand for repair is one key goal outlined in 
the ‘Directive on common rules promoting the repair of goods”, published on July 1, 2024, to be 
implemented into national law by July 31, 2026. Repairing a faulty product should be more 
accessible and affordable for consumers than replacing it. To this end, certain product groups – 
initially, only electronics like washing machines or smartphones – are to come with an extensive 
right for repair, as per the directive. 

During the legal guarantee period, repairs are provided free of charge and allow consumers, 
should they make use of their right to repair, to extend their guarantee claims by an additional 
twelve months. Once the legal guarantee period expires, consumers essentially retain the right 
to claim repair services, though manufacturers/importers are no longer obligated to provide 
 

12 This chapter was written by Benita Rau and Maike Rabe from the Institute for Textile and Clothing (FTB) of Hochschule 
Niederrhein, University of Applied Sciences, Mönchengladbach. 
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Figure 17:  The dimensions of clothing repair: product, system, and consumer levels 

 
Source: Own work, Hochschule Niederrhein 

Product level 

The product level includes all product-specific factors, such as materials, as well as design- and 
construction-aspects. On this level, frequent breakages and/or reasons for repair must be 
determined, and their influence on the repairability of the garment evaluated. 

System level 

The system level focusses on the repair process. To assess the effectiveness of repair services, the 
available repair approaches and the parties performing the repairs must be analysed. 

Consumer level 

This level considers consumer behaviour towards clothing repair. It is crucial to understand 
consumer attitudes, as well as their handling of garment repair. 

Analysing these levels allows for the identification of potential barriers for repair, which can be 
considered when developing requirements for the improvement of product repairability.  

5.1.2 Product level: Recurring failures and types of repairs 

When defining repairability, it is useful to examine which potential product failures are possible, 
especially when they are observed to be recurring in nature. This can contribute to a better 
understanding of the problems that occur during the product’s use phase. 

Cooper and Claxton (2022) examined garments at the end of their life cycle regarding their 
damages and breakages that frequently led to their disposal. A systematic screening of 1,476 
cast-off garments that were given to UK charities but deemed unfit for resale serves a as the 
basis for this study. The random samples were taken from women’s, men’s, and children’s 
clothes in equal parts, and covered a variety of product groups, e.g., tops (T-shirts, shirts, 
blouses) for 30% of total samples, trousers for 18%, knitwear (sweaters, cardigans) for 15%, 
sleepwear and underwear for 15%, outerwear (jackets, coats) for 12%, dresses, skirts and 
shorts for 6%, and school uniforms for 3%. 
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The analysis showed that pilling and colour changes – especially fading – are the most common 
types of failures and can occur in almost every product group. Other common damages were, 
e.g., thinned fabric at the inseam of a pair of trousers, or frayed fabric at hems. Further physical 
defects included unintentional damages to the product (e.g., stains and tears), dimensional 
changes, faulty logo prints, discolourations, and holes near seams. Broken fastenings like zippers 
and buttons only made up 8% of all recorded damages (see Table 19). It should be noted, 
however, that the number of products that featured potentially breakable trims was lower than 
the total number of samples. Out of the analysed products, 18% of pants could potentially suffer 
from button or zipper failures, as well as 12% of outerwear. 

Table 19: Type of failures of discarded, used garments (n= 1.476 garments, multiple options 
possible) 

Type of defect %  

Pilling 55 

Colour fading 53 

Fabric breakdown (thinning, fraying) 29 

Accidental damage (stains, holes, tears) 29 

Loss of dimensional stability 20 

Change of the print/logo 16 

Discolouration 15 

Seam defects (e.g. holes) 14 

Trim failure (e.g. zips, buttons) 8 
Source: Cooper and Claxton (2022)  

The types of failures that could potentially be repaired belong primarily in the categories 
Accidental damage (stains, holes, tears), Seam defects and Trim failure. All other failures are 
directly related to the physical durability of a product and are therefore addressed by the 
product aspect durability. It must be examined to what extent these performance requirements 
can prevent or delay material-related failures from occurring. If the base material is of lesser 
quality, repairability is negatively impacted by it (Sauerwein 2023). 

As the study focusses on products that were already at the end of their useful life and 
unmendable, it is crucial to shift the focus to the use phase and analyse the most frequent 
failures and repairs. Although the amount of literature available on this topic is relatively 
limited, a literature review shows that the following failures are mentioned particularly often 
(see e.g. Laitala and Boks 2012; Laitala and Klepp 2018; epa 2021). 

► Broken zippers 

► Loose/fallen-off buttons 

► Holes 

► Dissolved seams 
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The relevance of these failures is corroborated by the results of a consumer survey with 61 
participants, conducted by Fohrer et al. (2024). The most commonly occurring failures cited by 
the participants are the detaching of fasteners such as zippers and buttons, faults with the 
stitching and seams, stains, damaged material, dimensional changes, as well as print- and dye 
abrasion.  

5.1.3 System level: Performing of repairs 

Generally, consumers can either carry out repairs themselves or have them carried out by pro-
fessional repair service providers. Self-repair can be conducted either in private or with support 
from a community in so called ‘repair-cafés’. Professional repairs, meanwhile, have long since 
been provided by smaller tailor shops (Manoochehri et al. 2022). Nowadays, some enterprises 
are also offering to their customers their own repair services. To this end, enterprises may 
choose to cooperate with small third-party tailor shops, or to establish an in-house repair shop. 
The latter is becoming particularly popular in the activewear- and outdoor sector. Business 
models dedicated to repair in the textile and clothing sector also exist, e.g., repair rebels, who 
handle all communications and transactions related to repair for consumers and have the 
repairs carried out by small tailor shops.  

A study by Laitala et al. (2021) shows that repairs can be performed successfully in most cases. 
Notably, out of the 625 participants, 270 participants perform repairs on their own, while only 
107 participants have them performed by professional repair service providers. The extent to 
which self-repair is possible depends largely on the specific type of repair required. A consumer 
survey conducted as part of the project Re3Tex by Fohrer et al. (2023) provides concrete data on 
this topic. 61 participants took part in the survey, aged 18 to 65, with the 26 to 35 age group 
being the most represented. The survey results show that self-repair of a loose button is possible 
for 92% of participants. If a zipper is damaged 61% of participants would bring their garment to 
a professional repair service provider to get it fixed (see Figure 18) 
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Figure 18:  Clothing repairs carried out by consumers depending on the type of damage (n= 61 
participants) 

Source: Fohrer et al. (2023) 

According to the survey 22 of the 61 participants also stated that they had already used repair or 
refurbishment services from professional providers. Figure 18 shows that the replacement of 
zippers represents the most frequently performed repair service by professional providers. The 
second most common measure is (chemical) cleaning, which was also included in the survey as a 
type of refurbishment. In contrast, repair services such as sewing or patching holes were utilized 
considerably less often. 
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Figure 19: Types of repair and refurbishment carried out by professional service providers (n= 
22 participants, multiple options possible)  

 

Source: Fohrer et al. (2023) 

5.1.4 Consumer level: Consumer behaviour  

The study ‘The role of longevity and useful lifetime for the sustainable handling of clothing” by 
Gimkiewicz et al. (2022), provides additional insights from a consumer perspective, as it also 
examined consumer behaviour regarding clothing repair. More than 70% of participants in a 
survey are quoted as saying that they would be comfortable with performing minor repairs, e.g., 
reattaching buttons or removing stains, on their own. Meanwhile, less than 20% of participants 
would feel comfortable performing more significant repairs, e.g., dimensional changes or 
swapping out a broken pocket or zipper (Gimkiewicz 2022). 

According to the ‘National Survey 2021 on Textiles: Attitudes & Behaviors” by the EPA Circular 
Economy Programme and B&A (2021) (epa 2021), 48% of participants expressed a desire to 
repair their own clothing, but did not feel equipped to do so, either for lack of tools or skills (epa 
2021). However, the desire to learn repair skills is comparably low. According to Gimkiewicz 
(2022) less than 20% of all participants answered with an affirmative on this topic. 

Generally, this reluctance to perform repairs could be offset via professional repair services. A 
willingness to pay for repairs exists among consumers, as shown by a survey conducted by 
Ribeiro et al. (2023). 65.6% of the participants were receptive to the idea of paid repairs. This 
willingness, however, depends heavily on the price of the repair service being rendered. 
According to the ADEME study, the psychological threshold at which consumers decide to repair 
an item is 33% of the original price (ADEME 2022). 

The (ultra-) fast fashion industry exacerbates this issue further. The low-price level often leads 
to garments in flawless condition being discarded and replaced. Additionally, consumers’ 
emotional and non-material attachment to their clothing has strongly declined. Many people do 
not feel the need to repair damaged garments anymore, which in turn means that they have little 
motivation to bring their fast fashion pieces to repair services (Harris et al. 2016). 
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France aims to overcome this challenge by offering a bonus for repairs. Through this bonus, 
consumers can receive a subsidy of up to €25 for the repair of clothing and footwear. Certified 
repair workshops across various regions of the country provide their services, and the sub-
sidised rebate is deducted directly from the invoice (Meyer 2024). A similar programme was 
launched in Berlin on January 18, 2025, albeit only for electronics up until now 
(Senatverwaltung für Mobilität, Verkehr, Klimaschutz und Umwelt 25 Jun 2025). Nevertheless, 
these initiatives will go on to show whether financial incentives can stimulate consumers’ 
willingness to have products repaired. 

The limited access to, and the lack of awareness for the available repair services for garments 
still pose a barrier for repair (Laitala et al. 2021). According to the survey by Fohrer et al. 
(2023), 31% of participants stated that they do not use repair services at all because of a lack of 
availability of such services. 19% do not use them because it is too much effort. A lack of 
confidence in the quality of the repairs and the result also factors into the lack of use of repair 
services, particularly when repairs need to be as subtle as possible and visible mending is 
undesirable (e.g., sewn-on patches). 

5.1.5 Challenges in the context of repairability 

Based on an initial literature review, the challenges that currently hamper the repairability of 
garments can be ascribed to the three established levels and summarised as follows: 

Product level 

Low base quality decreases a product’s repairability 

System level 

Lacking availability of repair services 

Repairs are personnel intensive and thus expensive (high costs) 

Consumer level 

Declining emotional attachment to clothing and shorter product use 

Low price of new garments vs. repair costs 

Inconvenience of repair as a barrier 

Decrease of sewing skills among the population 

Lack of information / repair guides 

Limited access to repair services 

Lack of trust in repair and results (functionality and aesthetics) 

Most of the challenges for repair occur on the consumer level. This level is significantly 
influenced by pricing and the consumers’ willingness to pay for repairs in the first place; a 
willingness which is, in turn, influenced by the monetary value (objective) as well as the 
emotional value (subjective) of the garment. The visibility of repairs is also a crucial factor for 
the consumers’ acceptance.  
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On the flipside, factors which are influenced by the repair service providers can be deemed 
relatively insignificant for the repairability of a garment. Most repairs are currently easy to 
perform on a technical level; the biggest barriers therefore remain pricing and the consumers’ 
acceptance of repair services. The complexity of a product does, however, directly influence the 
effort required to perform a repair: the more complex the product, the more time it takes to 
repair, and consequently, the repair becomes more cost-intensive. It is therefore necessary to 
examine which factors can facilitate repairs and contribute to the economic viability of repair 
services on a product level. 

5.2 Considerations in relation to the product aspect and derivation of the 
requirements  

In order to develop (minimum) requirements for the repairability of garments, a comprehensive 
approach was adopted, emphasizing the following key steps: 

► Concepts and Criteria within the context of repairability: The literature review especially 
focused on existing concepts and approaches for the description and definition of repairabi-
lity, as well as on the evaluation of products for their repair-friendliness. The purpose of this 
analysis was to gauge the extent to which the relevant evaluation criteria and methodologies 
used in non-textile-related systems could be applied to the garment sector. 

► Case study: An experimental product analysis was undertaken to determine requirements 
for repair. This analysis was supported further by interviews conducted with repair service 
providers. This qualitative and quantitative analysis provided important insights to frequent 
barriers and potentials for garment repair. The purpose of the analysis was to develop 
realistic product-based performance requirements. 

► Evaluation/verification: In order to assess the suitability of the previously developed per-
formance requirements for the garment sector, interim results were presented and analysed 
at two separate workshops. The interdisciplinary working group ‘repairability” was 
composed of experts from different fields, which allowed for inputs from designers, 
researchers, and companies in the garment- and workwear industry to be acknowledged and 
considered. 

This approach formed the basis for the further development of performance requirements for 
the repairability of garments. 

5.2.1 Concepts and criteria within the context of repairability 

Various concepts and approaches for the description and evaluation of repairability already 
exist. The following Table 20 lists a selection of the analysed studies. 

Table 20: Type of studies addressing the criteria repairability 

Type of study Study 

Completed/ ongoing studies e.g. Ecos Report (Botta and Cabral 2021), OVAM (Maes et al. 2021), 
Laitala et al. (2021), Wrap (2015), TAUW-report (Van de Burgt et al. 
2023), JRC (Delre et al. 2024a) 

EU initiative / directives / EU 
regulations / national laws 

e.g. ESPR and Digital Product Passport (European Parliament; 
European Council 2024a), Directive on common rules promoting the 
repair of goods (Directive (EU) 2024/1799 2024) 
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Type of study Study 

Norms, standards, labels e.g. DIN EN 45554:2020-10. EU Ecolabel for textiles (European 
Commission 2014a), Nordic Swan for textiles (Nordic Ecolabelling 
2022), Blue Angel for textiles (DE-UZ 154) (RAL gGmbH 2025), 
LONGTIME® (Longtime 2022) 

Repair-indices and -scores e.g. Indice de Réparabilité (Ministère de la transition écologique 
aménagement du territoire transports ville et logement 2024), iFixit-
Repair-Score (Souvanen et al. 2023) 

Design-Guidelines, Design-Tools e.g. Circular Design Kit (circular.fashion 2018), iFixit, bestseller 
(Bestseller 2022), Nike (Nike Inc.), re:fashion (Global Fashion Agenda 
2020) 

Sources: Own compilation, Hochschule Niederrhein 

Throughout the garment sector, there already exist design guidelines and -tools, e.g., 
circular.fashion’s Circular Design Kit, or re:fashion’s Circular Design Toolbox, which include 
repair-friendly design approaches as a part of circular product design. Some companies also 
publish their design guidelines, e.g., Nike or H&M, whose guidelines include more generic 
approaches, or Vaude, whose in-house so called Reparaturindex serves as a system for the 
evaluation of the repairability of outdoor clothing in the design phase. An official system for the 
evaluation of the repairability of garments does so far not exist. For electronics, meanwhile, 
specific evaluation systems already exist, e.g., the French Repairability Index. In order to 
conform to the Ecodesign-Directive 2009/125/EG for energy-related products, which was a 
precursor to the current Ecodesign Regulation, several specific approaches were developed.  

The existing approaches for electronics were analysed with a focus on possible indicators that a 
translation of their assessment-methodologies for the repairability of garments was feasible. 

5.2.1.1 Criteria within the context of repairability 

Based on the literature review of the studies listed in Table 20, recurring criteria and terms 
related to repairability were identified. Figure 20 shows how often these criteria were 
mentioned in the reviewed literature. The criteria were either explicitly named or described in 
textual form.  
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Figure 20: Recurring criteria in the context of repairability (n= 21, multiple options possible) 

 

Source: Own work, Hochschule Niederrhein 

The criteria identified in this first step served as a preliminary basis for the determination of key 
criteria and the derivation of requirements for the product aspect of repairability as it relates to 
clothing. 

During the first workshop, the criteria cited in Figure 21 were discussed by the working group 
‘repairability” and elaborated on their relevance. In summary, a consensus was reached that the 
following key criteria were of particular relevance, and they were tentatively structured as 
follows: 
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Figure 21: Key criteria for repairability discussed in the working group ‘repairability” during 
the 1st workshop 

 

Source: Own work, Hochschule Niederrhein 

The focused criteria primarily address aspects at the system level. However, key criteria such as 
the availability of repair services, repair instructions, and affordable spare parts also affect the 
consumer level. Criteria on a product-level were not yet integrated into the structure at this 
point. Nevertheless, the working group-participants agreed that the criterion ‘ease of 
replacement of wearing parts” in connection with the criterion ‘ease of disassembly” was of 
crucial importance as the manufacturing techniques used, e.g., when sewing a zipper into a 
garment, significantly impact its overall repairability.  

Meanwhile, modular product design was a more divisive topic, with particular emphasis being 
placed on the fact that the criterion was only relevant for specific product groups, such as 
functional jackets. 

5.2.1.2 Existing approaches for the evaluation of repairability 

For the transfer from electronics related evaluation concepts onto garments are general, non-
product specific evaluation concepts; in this case, product-specificity, complicates the transfer, 
as the repair of garments fundamentally differs from that of electronics. For the development of 
performance requirements for the repairability of garments, the following two concepts were 
examined: 
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Joint Research Centre (JRC) Science for Policy Report  
The European Commissions’ JRCs’ grading system for repairability aims to systematically 
evaluate the repairability of electronics, particularly smartphones and tablets. It is based on the 
standard EN 45554:2020 and supports the aims of the EU’s Circular Economy Action Plan. The 
system combines a three-step process that follows a detailed methodology to ensure an 
objective appraisal of the products (Spiliotopoulos et al. 2022). 

The individual process steps are: 

1. Development of product-specific evaluation methods 

► Definition of the product properties to be evaluated and disassembly of the device to 
identify barriers for repair. 

► Methodological basis: prioritised parts and evaluation criteria are defined. 

2. Calibration of the evaluation methods 

► Verification and adjustment of the evaluation-scheme based on actual devices and repair 
procedures. 

► Methodological basis: to ensure comparability, the identified key criteria are weighted 
according to their relative importance. 

3. Validation of the rating-system 

► Verification of applicability and practicality by conducting real repair tests. 

► Methodological basis: a finalised rating system that is applicable for different product 
types can now be developed. 

The methodological key elements of the rating system include: 

Table 21: Methodological key elements of the rating system for electronic products 

Aspect Description 

1. Definition of prioritised parts Identification and weighting of critical and most failure-prone 
components.  

Identification of critical parts Determination of components with a high likelihood of failure (e.g., 
battery, display). 

Evaluation of relevance These parts are considered crucial for repairability and are regarded as 
especially important. 

2. Selection of key criteria Evaluation of crucial factors that determine the repairability of a 
product. 

Access to information on repair Availability of instructions, exploded diagrams, and lists of spare parts 
for both consumers and repair service providers. 

Ease of disassembly Number of steps required for the removal of critical parts without 
damaging the product or its fixations (e.g., screws vs. glue). 

Required tools Type and number of standard- and specialised tools required for repair. 
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Aspect Description 

Availability of spare parts Timeframe during which spare parts remain available to independent 
repair service providers and consumers. 

Software support Provision of software- and security updates over a specific timeframe. 

3. Development of a rating 
system 

Combination of the criteria into a uniform scoring system for the 
quantitative evaluation of repairability. 

Scoring system Rating on a scale of 1 (difficult to repair) to 5 (easy to repair) after 
weighting all criteria. 

Repair categories Categorisation into classes from A (easy to repair) to E (difficult to 
repair) for the final results. 

Source: Spiliotopoulos et al. (2022) 

Thanks to the clear methodology used and the three-step evaluation process, a standardised 
evaluation process is possible. This process can be easily transferred for the evaluation of other 
devices or other products. The internal weighting of criteria varies between product groups and 
can be adjusted depending on the products’ complexity and typical wear parts. 

5.2.1.3 Derivation of potential indicators for repairability from existing approaches 

The two approaches presented in Chapter 5.2.1.2. form the basis for potential indicators for 
repairability, as well as the base-structure for a rating system. Both systems show similarities in 
their descriptions of key criteria and factors for evaluation, though the French Repairability 
Index is more specific in its definitions in places. A noteworthy trait shared between the two 
approaches is their differentiation of ‘prioritised,” ‘vulnerable,” and ‘functionally important” 
parts. Still, the systems vary in how different criteria are weighted and subsequently rated 
overall, both in terms of their structure and the product aspects they emphasise. The criterion 
‘ease of disassembly” takes a central role in both approaches, highlighting its significant 
importance, which is reflected in its relative weighting. 

The importance of the disassembly further emphasises the need for an in-depth analysis on a 
product-level, namely to define especially vulnerable/prioritisation-worthy product sections 
and components of garments, and to identify which factors influence the ease of disassembly. 

For the derivation of possible indicators for the repairability of garments as well as the structure 
for a rating system, the French Repairability Index served as the de facto basis, as it offers in-
depth descriptions for the different criteria. The relevant aspects may be found in the draft for 
the list of performance requirements for the repairability of garments in Chapter 5.2.4. An in-
depth comparison of the criteria that served as the basis for the case study may be found in the 
Annex A of this report. 

5.2.2 Suitability test for textiles based on a case study 

The suitability test for textiles conducted in this project follows a two-part approach in order to 
assess repairability from both a general and a product-centered perspective.  

The first part focuses on the repair context itself and examines how repairs are carried out in 
practice, which types of damages are most common, and which factors influence repairability 
from the viewpoint of professional repair service providers. Therefore, repair service providers 
in the textile sector were interviewed according to a semi-structured questionnaire. 
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The second part addresses repairability on a product level. For this purpose, selected garments 
from the case study (jeans, classic T-shirt, and functional jacket) were examined in detail in 
order to identify product-specific repair requirements and barriers. The analysis focused on 
aspects such as construction methods, material combinations, accessibility of components, and 
fastening techniques, all of which may affect the feasibility and complexity of repairs. 

By combining insights from repair actors with a technical product analysis, the case study aims 
to provide a comprehensive understanding of repairability: both as it is perceived and 
experienced in practice, and as it is reflected in the construction of the products themselves. The 
following sections describe the methodological approach and findings of both parts in detail. 

5.2.2.1 Interview’s approach 

The questionnaire used in the interviews was developed based on the repairability criteria and 
discussion points addressed throughout the project. In addition, aspects that are currently being 
discussed in the context of the digital product passport were incorporated.  

It focused on several key aspects: frequent damages, the types of repairs offered and the most 
frequently performed repairs, as well as the products most commonly brought for repair. 
Additionally, the service providers were asked for their personal definition of repairability, as 
well as the factors that, in their opinion, have the greatest influence on a product’s repairability. 
The complexity of repairs and how to define it was addressed as well. Another question focused 
on the type of information that might facilitate repairs, e.g., the product type, technical drawings, 
and repair instructions. Further questions addressed their customers’ willingness to pay and 
their price ranges, as well as the availability of spare parts. The questionnaire is attached in the 
Annex B.2. 

Participants were selected to represent different types of repair actors within the textile sector. 
Accordingly, the sample included local tailoring and repair workshops in the Mönchengladbach 
region with one to two employees as well as larger national companies in the outdoor and 
sportswear sector with internal repair services and several repair workshops in different 
locations. This ensured that both small-scale and industrial-level repair practices were 
represented.  

In total 25 perspectives were analysed. The interviews were conducted primarily in person and 
on-site, with a few carried out in written form or through video conferencing. 

The responses were evaluated using a qualitative content-based approach, by identifying 
recurring themes and statements across all interviews. The findings serve as a practice-oriented 
perspective on repairability and form the basis for comparison with the product-specific 
analysis presented in Chapter 5.2.2.2.  

In the following the most important findings are presented: 

Frequency of repairs by product type 

► Primarily trousers and jackets; also, T-shirts, shirts, and eveningwear. 

Most frequent damages caused by wear and tear 

► For trousers, an abraded inseam and holes at the knees, 

► Zipper-repairs, 

► Holes and torn seams, 
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5.2.2.2 Product analysis 

One of the most cited barriers for repair in the questionnaires is the lack of easy access to 
broken fasteners or fabric areas. Generally, it can be said that the complexity of a garment’s 
construction and its manufacturing greatly influence how easy it is to repair. Across product 
groups, complex fabric layering, the joining of multiple product components in close proximity 
to each other, and non-functional seams (e.g., decorative stitching) create barriers when it comes 
to repairability. 

Fasteners, trims and accessories add complexity to a garment. Each added element also poses 
increased potential for material failures – in this case, of the component itself. Especially 
functional and often indispensable fasteners like zippers compromise the usefulness and/or 
wearability of a garment upon breaking, yet they tend to be difficult to access and replace. 

In line with the base assumption that simplicity facilitates repair, and under consideration of 
common garment failures cited in the questionnaire, several sample products from the focus 
groups (classic T-shirt, jeans, functional jacket) have been examined to determine where 
breakages can occur and what manufacturing practices may impede their repair. The following 
Table 22 shows the analysis using jeans as an example. 

Very basic fabric breakages like tears or holes can occur in any product group. Similarly, seam 
failures are a universal breakage that may occur in any sewn garment, e.g., as a torn or dissolved 
seam. As these failures are often the result of abrasion, they are especially common in parts that 
are subjected to high physical stress, e.g., the inseam of a pair of denim trousers or the armpits of 
a T-shirt.  

Though the ease of repair of material damages is beneficial, the construction of the garment 
cannot influence the repairability in a significant manner. Rather, fabric and seam failures (as 
well as the ease of repair) depend on the durability of the chosen materials, and therefore, they 
should be considered part of the product aspect of durability. 

In more complex garments, such as the jeans and the functional jacket, potential failures become 
more specific to the product group. This specificity stems from typical features associated with 
the products, e.g., one may expect a jeans to have a zipper, two front pockets, two patch pockets 
on the back, several rivets, french seams, etc. In addition to these ‘expected’ features introducing 
a new level of complexity to the product, the repairability of the components can be further 
impeded by manufacturing choices made for each model. 

Table 22: Excerpt from the analysis of the manufacturing of jeans 

Manufacturing of overlay 

     

Description of zipper-manufacturing (Overlay) 

Zipper is attached 
to overlay-facing 

Zipper sewn below 
elaborate shaped 

Zipper is attached 
to overlay-facing 

Zipper is attached 
to overlay-facing 

Zipper is attached 
to overlay-facing 
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with two 
lockstitch-seams; 
facing also caught 
in J-stitching 

waistband; 
zipper is attached 
to overlay-facing 
with two 
lockstitch-seams; 
facing also caught 
in J-stitching 

with two 
lockstitch-seams; 
facing also caught 
in J-stitching; 
facing turned over 
with pocket lining 
and secured with 
additional stitching 

with two 
lockstitch-seams; 
facing also caught 
in J-stitching 

with two 
lockstitch-seams; 
facing also caught 
in J-stitching 

Barriers for repair created by manufacturing 

no significant 
barriers 

Multi-layered, 
complex shaped 
waistband with 
buttonholes 
impedes easy 
separation of 
waistband from 
zipper/zipper-
facing 

Secured turnover 
of pocket lining 
with zipper-facing 
impedes access to 
the zipper and 
requires more 
seams to be torn 

no significant 
barriers 

no significant 
barriers 
 

Source: Photos by Hochschule Niederrhein (2024) 

Table 23: Excerpt from the results of the analysis for jeans 

Type of failure Possible barriers for repair  
(esp. manufacturing techniques) 

Possible approaches to facilitate repair 
(manufacturing and construction) 

Zipper:  
broken or fallen-
off zipper, broken 
coil/teeth, 
detached zipper 
tape 

Elaborate turnover of the zipper-facing 
with the waistband 
Turnover of the zipper-facing with the 
pockets 
Layering of connecting seams over each 
other and/or overlock-seams 
Neatening of the edge of the facing after 
zipper-insertion, which potentially 
catches the zipper tape in the overlock-
seam 
Use of special stitches for waistband 
manufacturing (e.g., elaborate chain 
stitches) 

Not turning production pieces directly 
connected to the zipper over with other 
pieces (e.g., pockets) 
Wider seam allowances to avoid 
unintentionally catching the zipper with 
other seams (e.g., overlock seams) 
Wider seam allowances where bar tacks or 
overlock-seams may catch, e.g., the crotch 
seam 
For broken or fallen-off zippers: 
replacement zippers or easily re-
threadable zippers 
Other zipper components kept in stock 

Button:  
torn-out button, 
fallen-off button, 
loose button, 
fraying 

(Torn-out buttons create a hole/tear; the 
material damage may be mendable) 
Elaborate manufacturing (riveting) used 
to put button in denim pants, making 
professional repair necessary to achieve 
good results 
Possible fraying of riveting-hole, 
especially after button-replacement 

Easily replaceable buttons (also by laymen) 
Washers on the buttons’ underside to 
prevent fraying 

Source: Own work, Hochschule Niederrhein 

Using the example of the zipper in jeans, analysis shows how barriers for repair can occur for a 
variety of reasons. Complicated turnover of the waistband and the facing behind the zipper may 
make the removal of the zipper difficult, while the pocket linings being turned over with the 
facing may necessitate additional seams to be opened to access the zipper at all. Some barriers 
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Figure 22:  Transfer of the important/vulnerable part-classification from a laptop to a jeans. 
Important parts are highlighted in green, while vulnerable parts are highlighted in 
orange. 

 
Source: Own work, Hochschule Niederrhein; Picture of Laptop: VectorPortal, https://vectorportal.com/vector/laptop-
vector-image-outline/10119 

The insufficiency of this classification for garments becomes apparent when looking at how 
many of the vulnerable parts (highlighted in orange) double as important parts for the garment 
to be functional. Generally, any non-decorative part of a garment could be considered an 
important part, as the garment would not be functional without them. However, it makes sense 
to look at the vulnerable points. 

The vulnerable parts of the product groups examined in this study may, for example, be 
determined as specified in Table 24 and Table 25. 

Table 24: Type of failure (components) 

Type of failure: 
(components) 

Vulnerable parts: 
jeans 

Vulnerable 
parts:  
classic T-shirt 

Vulnerable parts:  
functional jacket 

Zipper-failures, 
 e.g., broken zipper 

Front zipper, decorative 
zippers (if applicable) 

/ Centre front zipper, pocket-
zippers, hood-zipper, etc. 

Torn out buttonholes or 
torn off buttons 

Button(s) on waistband, 
decorative buttons (if 
applicable) 

/ Press buttons (if applicable) 

Torn out or dropped off 
rivets and eyelets 

Rivets in the back pockets, 
coin pocket, or internal 
pockets 

/ Eyelets (e.g., for 
drawstrings), press buttons 

Source: Own work, Hochschule Niederrhein 

 

https://vectorportal.com/vector/laptop-vector-image-outline/10119
https://vectorportal.com/vector/laptop-vector-image-outline/10119
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Table 25: Type of failure (material) 

Type of failure: 
(material) 

Vulnerable parts: 
jeans 

Vulnerable parts:  
classic T-shirt 

Vulnerable parts:  
functional jacket 

Tears and holes in 
stress-prone areas 

Crotch seam, inseam,  
seat seam 

Neckline, armpits,  
waist-area 

Armpits, shoulders, cuffs 

Unravelled hems Trouser hems Sleeve hems, shirt hem Cuffs, hem of the jacket 

Torn out patch 
pockets 

Back pockets, especially 
around bar tacks/rivets 

/ Pockets on the front of 
the jacket (if applicable) 

Torn out internal 
pockets 

Pocket openings or pocket 
pouches in the front 
trouser 

/ Pocket openings or 
pocket pouches in the 
front panel 

Tears and holes in 
the lining 

/ / Inner lining, especially 
close to hems 

Source: Own work, Hochschule Niederrhein 

As mentioned before, it may be useful to differentiate between fabric/material failures and 
component breakages, as material failures are a concern of durability and cannot be influenced 
through design or manufacture. It is therefore recommended to focus on the replacement of 
defective fasteners and other non-textile components and to ensure easy accessibility to these 
components. 

5.2.3 Transfer of existing approaches onto garments 

The structure and the potentially relevant repair-indicators featured in the French Repairability 
Index were transferred to form the basis for the list of performance requirements for the 
repairability of garments. The criteria were adjusted to match the garment sector and a tentative 
basis for a rating system was defined (see Table 26). Additionally, to address consumers’ low 
willingness to engage with and pay for repair services, the criterion ‘repair services” was added 
to the list. Workshop participants reviewed the individual criteria further at the second 
workshop, where they were evaluated for their suitability and feasibility.



TEXTE Ecodesign for Sustainable Products Regulation: requirements for the ecodesign of textiles and the possible transfer 
to an ecodesign label 

141 

 

Table 26: Transfer of French Repairability Index onto Garments – potential minimum criteria 

Criterion Sub-Criterion Potential value 
corridors 

1. Ease of 
disassembly 

1.1 Ease of disassembly of the parts included in the list of 
vulnerable parts  

  

 1.1.1. Evaluation of ease of access to critical sections of the 
product -> accessibility of the relevant part judged by the 
number of seams that need ripping (notes required effort). 
Optionally, stitch type can be factored in as well (simple 
chainstitch = 1 thread, double lockstitch = 2 threads, 
overlock seams = usually 3-4 threads, cover stitch = usually 
3-4 threads; welded seams => rated the worst)  

e.g., evaluation grid 
(1-3; 4-7, 8-more 
seams, via number of 
seams) 
  

 1.1.2. Type of fixations used for parts from the list of 
vulnerable parts -> possibility of non-destructive 
disassembly to remove broken part (e.g., rivets, welded 
seams, glue).  

e.g., Yes / No-rating 
  

 1.2 Tools required for disassembling the parts included in 
the list of vulnerable parts 

  

 Evaluation of availability/accessibility of tools required for 
repair, e.g., reattaching a loose button or mending a simple 
broken seam can be done with basic tools, while zipper-
repair requires special tools. 

Repair is possible 
with basic tools* 
(rated better)/special 
tools** (rated worse) 

2. Availability of 
spare parts 

2.1 Provision of original spare parts from the list of 
vulnerable parts 

  

 2.1.1. Evaluation of spare parts: are they standardised and 
accessible, and if not, can generic spare parts replace them 
without causing aesthetic or functional issues? 

e.g., Yes / No-rating 
  

 2.1.2. Evaluation whether spare parts for the original 
components are provided by the producer (if generic spare 
parts would lead to aesthetic or functional issues). 

e.g., Yes / No-rating 
  

 2.2 Availability period of spare parts from the list of 
vulnerable parts 

  

 Evaluation of the period (in years) for which producers keep 
original components on stock for spare parts. 

e.g., relative to 
overall product 
lifetime (cf. 
durability) 

 2.3 Shipping time for spare parts from the list of vulnerable 
parts  

  

 Evaluation of the delivery time and provision of the spare 
parts (in working days that pass between the initial 
placement of the order until the spare parts arrive at the 
repairing party’s address). 

e.g., 5 days as a 
basis, anything 
longer than that is 
rated worse 
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Criterion Sub-Criterion Potential value 
corridors 

score, < 90% low 
score) 

Source: Own work, Hochschule Niederrhein 

5.2.4 Discussion of repairability criteria: workshop insights and comparison with the JRC-
study 

The following section summarizes the outcomes of the workshop discussions on repairability 
criteria and relates them to the findings of the ongoing JRC study. 

5.2.4.1 Workshop-based evaluation of repairability criteria 

In the workshop series, participants evaluated the transferability of the French Repairability 
Index to the textile sector. The discussion focused on the suitability and feasibility of the 
proposed criteria, the definition of potential minimum requirements, and possible scoring 
ranges. 

The criteria listed in Table 26 were presented on large-format posters and served as the basis 
for discussion. Participants first commented on the criteria individually using adhesive notes, 
before all items were jointly reviewed in a plenary session. Criteria considered unsuitable for the 
textile context were marked for removal, while relevant criteria were confirmed and, where 
necessary, reformulated. Additional refinements emerged through the group discussion. 

The results summarized in the following section reflect a consolidated synthesis of the 
workshop outcomes. Verbatim participants wording was retained where appropriate; in other 
cases, statements were condensed to represent the dominant positions. The summary captures 
the main areas of agreement and debate, while individual remarks that were not broadly shared 
have not been included. 

1. Ease of disassembly 

The proposal to use accessibility of the broken part judged by the number of seams that need 
ripping (evaluates required effort) as a basis for assessment was generally acknowledged as a 
possibility to denote the complexity of repair. Nevertheless, it was also discussed critically for 
the following reasons: 

► Assessing repairability on this basis would lead to a conflict of goals: repairability vs. high 
quality manufacturing. A higher number of seams is often required to construct a more 
durable / high quality garment (e.g., functional jackets). On this basis, such a product would 
receive a lower score. In this context, concerns regarding customer communications were 
expressed, particularly about the impression this evaluation method might give consumers. 

► An evaluation of repairability by the time required to perform repairs was proposed as an 
alternative: e.g., less than 10 minutes would be considered easy to repair, 10 - 30 minutes 
would be considered moderately complex, and 30+ minutes would be considered very 
complicated to repair. For companies, the effort required to collect the necessary data on a 
product-basis would be untenable, however. 

► A possibly more suitable basis for assessment for the ease of disassembly could be the 
criterion ‘tools required for repair”, wherein basic tools should be rated better than 
specialised tools (e.g., a sewing machine) and/or the need for an expert to repair it. 
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Criterion Sub-criterion Assessment standard JRC-study 

tools / expertise from 
a professional 

accessibility of connecting 
elements. 
The evaluation of tools is an 
own criterion. Here, the type 
and availability of tools is 
rated. 

2.  
Availability of 
spare parts 

Standardised spare parts for 
the respective product are 
made available according to 
the respective product’s 
lifetime. 

Yes / No-rating 
  

The basis for evaluation is 
whether standard fastenings 
are used and if they are 
readily available. 

3. 
Documentation 

3.1 Instructions for self-repair 
are available and sufficient. 
(The instructions include at 
least details on the necessary 
steps for repair, directions for 
safety and repair, required 
tools) 

Yes / No-rating The criterion is part of 
‘resources to support repair” 
and evaluates the availability 
of both, repair instructions 
and services. 

 
3.2 Availability of information 
on access to professional 
repair services. 

Yes / No-rating  The criterion of availability of 
information on repair services 
is not considered in the JRC-
study. 

4.  
Repair service 

Cooperation agreement with 
professional repair service 
providers exists, or the 
company offers an in-house 
repair service. 

Yes / No-rating  The criterion is part of 
‘resources to support repair” 
(see above). It focusses on 
the regional availability of 
such offers. 

5.2.4.2 Discussion and synthesis in relation to the JRC-study 
The overview above shows that the indicators for repair cited in the JRC-study broadly match the 
work group’s prioritised indicators. A notable difference between the two results is the criterion 
‘ease of disassembly”, which is a much bigger focus point in the JRC-study. It describes the 
‘complexity of disassembly” based on three major features:  

1. Types of connections 

Seams and seam-types are the basis for this assessment. 

2. Fabric layering 

It is assumed that garments made up of only a single pattern piece are easier to disassemble 
and repair than multipiece and/or multilayered garments. Both modularity and the number 
of fabric layers are considered for this point.  

3. Access points 

Visible access points that facilitate the replacement of parts or alterations are considered 
repair-friendly aspects.   
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motivate producers to push for repair-friendly designs. This would also have a positive 
influence on repair costs. 

Initiatives such as the introduction of repair bonuses – such as the ones already established in 
France and the ones being piloted in German cities like Berlin – offer promising approaches that 
may increase consumers’ willingness to pay for repairs. By introducing economic incentives of 
this nature, the challenge posed by high repair costs can be tackled and does not necessarily 
have to be included as part of the minimum requirements set for products.  

5.3 Proposal for minimum requirements  
For setting minimum requirements for the repair of garments, different scenarios are possible. A 
decisive factor is the way in which they shall be displayed – whether they remain, e.g., solely 
information requirements or if a repairability score is shown on/next to the product. 

5.3.1 Possible scenarios for requirements for repairability 

Scenario 1 is intended as the mandatory baseline for market entry, ensuring that all 
products meet a minimum level of repairability. Scenarios 2 and 3 are presented as 
preparatory and forward-looking options, designed to support a smooth transition should 
future policy developments require stricter or more comprehensive repairability criteria. The 
requirements were developed based on the derivation’s findings, as well as the inputs and new 
perspectives gained during the discussions. 

5.3.1.1 Scenario 1: Information requirements as mandatory requirements for market entry 

The following Table 28 shows a proposal for minimum requirements for garments that can be 
applied to all product groups as mandatory minimum requirements. These requirements are 
information requirements that enterprises must make publicly available. It is conceivable that 
the relevant information is provided both on the company’s website and within the digital 
product passport. This way, conformity with these requirements can easily be verified by the 
relevant authorities in a random sample. 

Table 28: Mandatory minimum information requirements (‘generic requirements”) 

Criterion Sub-criterion 

1. 

Availability of spare 
parts* 

1.1 Standardised spare parts ** are used or using compatible, generic spare parts 
does not lead to aesthetic or functional deficits. 

1.2 Spare parts are readily available for purchase in public stores (online/offline). 
Non-standardised spare parts (that cannot be replaced by generic spare parts) are 
kept on stock for at least the duration of the legal guarantee period. 

2. 
Documentation 

2.1 Sufficient instructions for self-repair exist. They include at minimum a detailed 
description of the necessary steps for repair, directions for safety and repair, and 
the required sewing tools for generic damages. 

 2.2 Information on access to professional repair service providers exists. 
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Criterion Sub-criterion 

3. 
Repair service 

Cooperation agreements with professional repair service providers exist, or the 
enterprise offers a company-owned repair service, or the company demonstrably 
refers to high-quality repair options that are easily accessible to customers (e.g. 
local tailors, repair networks) and actively supports their use – for example, by 
referring customers or providing information. 

*Spare parts: e.g. buttons, zippers, belt buckles etc., threads, and/or any other components that are needed to repair the 
product. 
**Standardised spare parts: e.g. standard sizes and diameters of (press) buttons, hook fasteners and eyelets, standardised 
zip lengths, teeth, sliders, etc. 

This scenario establishes base conditions for the evaluation of repair. Especially the standardi-
sation of spare parts and the availability of repair services for both, consumers and professional 
repair service providers, can be improved significantly compared to the current status quo. This 
scenario does not, however, lend itself to the comparison of different products with each other, 
nor for the calculation of a displayable repairability score. Feasibly, products could be labeled 
with icons indicating, e.g., ‘repair instructions available” or ‘spare parts available” instead of a 
repairability score.  

5.3.1.2 Scenario 2: Information requirements in relation to a repairability-score  

Instead of ‘mandatory criteria”, products are evaluated based on the degree to which they fulfil 
the requirements. The more criteria they fulfil, the better the overall evaluation. The evaluation 
can either be based on a simple scoring system or weigh each criterion according to its relative 
importance. In the end, the repairability score can then be calculated as either an absolute value, 
or a percentage. Table 29 presents a possible weighting of criteria: 

Table 29: Information requirements in relation to a repairability-score 

Criterion Sub-criterion Assessment 
standard 

1. 
Availability of 
spare parts 

1.1 Standardised spare parts are used or using compatible, generic spare 
parts does not lead to aesthetic or functional deficits. (20%) 
 
1.2 Spare parts are readily available for purchase in public stores 
(online/offline). Non-standardised spare parts (that cannot be replaced 
by generic spare parts) are kept on stock for at least the duration of the 
legal guarantee period. (20%) 

40% 
  

2. 
Documentation 

2.1 Sufficient instructions for self-repair exist. They include at minimum a 
detailed description of the necessary steps for repair, directions for 
safety and repair, and the required sewing tools for generic damages. 
(15%) 
 
2.2 Information on access to professional repair service providers exists. 
(15%) 

30% 
  
  

3. 
Repair service 

Cooperation agreements with professional repair service providers exist, 
or the enterprise offers a company-owned repair service, or the 
company demonstrably refers to high-quality repair options that are 
easily accessible to customers (e.g. local tailors, repair networks) and 

30%  
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Criterion Sub-criterion Assessment 
standard 

actively supports their use – for example, by referring customers or 
providing information. 

The greater weight attributed to the criterion ‘availability of spare parts” is due to it being a 
prerequisite for the implementation of all other criteria.   

For this scenario using an absolute repairability score, a scoring-system could be used; here, 
each sub-criterion could be awarded with one point, making the maximum repairability-score 5. 

In this case, verification would not differ from the first scenario, which is an advantage in terms 
of its workability. The major issue with this variant is that it may not significantly incentivise 
repair-friendly design, as products can easily reach a score that would categorise them as 
repairable. 

5.3.1.3 Scenario 3: Information requirements for ‘repairability performance” on a product level 

As shown in Chapter 5.2.4, requirements on a product level are not applicable across product 
groups. It is necessary to set more nuanced and specific indicators for different product groups. 

When introducing indicators at product level, it is advisable to assign points to each sub-
criterion to derive a total repairability-score at the end (see Table 30). The sub-criteria here 
cover the replaceability of parts, the type of fixation and the number of seams. A 5-point scoring-
system may be a possibility here as well. In this case, the assigned score should express the 
repair-performance: 5 points for a sub-criterion mean ‘good repairability”, 3 points mean ‘limited 
repairability”, and 1 point means ‘low repairability”. 

For denim trousers, it may be applied as follows: 

Table 30: ‘Repairability performance” on a product level 

Criterion Sub-criterion Score 

Ease of disassembly 4. 1 Parts from the list of vulnerable parts can be replaced with 
basic tools (scissors, needle, thread). 

5 

 Parts from the list of vulnerable parts can be replaced with 
specialised tools. 

3 

 Parts from the list of vulnerable parts cannot be replaced. 1 

 
4.2 The type of fixation allows for easy, non-destructive access to 
vulnerable parts (use of simple chain- and double-lockstitches, 
replaceable trims). 

5 

 
The type of fixation allows for non-destructive access to 
vulnerable parts (use of more complicated seam-types, replaceable 
trims). 

3 

 
The type of fixation allows for destructive access to vulnerable 
parts only and/or includes non-replaceable trims. 

1 
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4.3 The product’s construction, when measured by the number of 
seams that must be undone, allows for quick access to a faulty 
zipper (e.g., 13 seams for basic zipper-processing). 
Number of seams is lower than / equal to 13 

5 

 Number of seams is between 13 and 20 3 

 Number of seams is greater than 20 1 

Repairability score Average score (x/3 sub-criteria) = repairability score x/5   

The repairability score in the example given above is: (3+5+3) / 3 = 3.7/5 

The final repairability value depends on how the generic indicators are incorporated into the 
assessment. There are two possibilities: 

► The generic indicators continue to represent ‘must’ criteria, and the repairability value is 
derived solely from the score at the product level. 

► The generic indicators are included in the calculation of the repairability value at the 
product level without their fulfilment being mandatory. However, if generic indicators 1 
to 3 are not met, a specified factor may be deducted from the determined repairability 
value at the product level. 

Compared to the previous scenarios, approaching the repair score on a product level makes 
verification much more complicated. Typically, product information is not provided to the extent 
required to use this approach, be it on the product itself or in advertising.  

One possible way to verify repairability claims could, e.g., be a technical drawing of the product, 
including how it is manufactured and what components are included. This type of information is 
usually included in so called tech packs (a document in the communication between designer 
and manufacturer). Enterprises must keep this information on hand and provide it in case they 
are asked to verify their claims. This variant therefore places the declaration of the repairability-
score in the enterprises’ hands. 

5.3.2 Selection scheme for product-specific requirements 

Product-specific requirements for repairability are not appropriate for all textile products. If 
product-specific requirements are to be introduced in the future, a selection scheme will be 
necessary to identify the relevant products (or product groups). The complexity of a product, as 
well as the design’s impact on repairability play a major role in this decision. The following 
proposal shows a possible system that considers these factors. The selection of characteristics is 
based on the previous analytical work, including the evaluation and discussion product-related 
criteria. If one or more of the following characteristics apply, the inclusion of product-specific 
requirements is recommended. 

1. Number and variety of components 

► ≤ 2 main components -> generic requirements only 

► >2 main components -> product-specific requirements 

Examples 

► T-shirt -> 1 main component (fabric) 
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Design influences ease 
of repair 

No Yes Yes 

This classification suggests that only the T-shirt can be adequately assessed using generic 
parameters, whereas the jeans and functional jacket exhibit a level of complexity that warrants 
the inclusion of product-specific parameters. 

5.4 Possible implications / and potential impacts  
The previously described scenarios serve as a foundation for the further development of 
requirements related to the repairability of clothing. To enable viable and practical solutions, it 
is necessary to continue evaluating their effectiveness and feasibility, considering potential 
interactions with other product aspects (see chapter 10.1) as well as the perspectives of relevant 
industry stakeholders. 

In this context, stakeholder feedback from the statements has been considered and summarised 
below to highlight key concerns and suggestions regarding the practical implementation of the 
final requirements presented. 

► Standardised spare parts were critically discussed. While the idea aims to facilitate 
repairability, industry representatives emphasised the need for a clear definition and flexible 
implementation. Uniformity in components such as buttons or zippers may compromise 
product quality, technical functionality, and brand aesthetics. In addition, the use of standard 
parts must not lead to significant deviations in product appearance or performance. 

⚫ The proposed requirement does not intend to enforce strict uniformity of components 
across all products, but rather to ensure that essential parts - such as buttons, press 
fasteners, or zippers -are selected in such a way that functional repairs remain feasible. 
For instance, choosing zip lengths or closure types that are widely available on the 
market helps avoid situations where replacement becomes impossible, ultimately 
reducing the product’s repairability. 

⚫ Standardisation, in this context, refers to avoiding the exclusive use of highly specific or 
proprietary components that hinder repair. The aim is to allow for the use of compatible, 
non-identical spare parts without compromising core functions or aesthetics. Examples 
include using zippers with common lengths and slider types, or widely available fastener 
formats. Minimum criteria could reflect such considerations while leaving room for 
product-specific adaptations. Functionality and durability should take precedence while 
preserving design freedom and brand-specific features. 

► Spare part storage was seen as ecologically and economically challenging, particularly for 
SMEs. The requirement to maintain stock of non-standardised components risks generating 
waste and high logistics burdens, which may run counter to sustainability goals. Suggestions 
included limiting obligations to certain product categories or time frames or linking them to 
voluntary commitments. 

⚫ The proposed criterion for standardized spare parts addresses this concern by explicitly 
allowing the use of generic and compatible spare parts. As a result, the storage 
requirement applies only to components that cannot be replaced by commonly available 
standard parts – effectively limiting obligations to exceptional cases. Moreover, it is 
expected that truly non-substitutable parts represent only a small fraction of all potential 
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6 (Fibre-to-fibre) recyclability and recycled content 

6.1 Status Quo in relation to textile recycling 

6.1.1 Textile recycling and management of textile waste in the EU-27 

Generally, waste fractions are divided into pre- and post-consumer material (see definitions in 
chapter 6.3.1). While the Waste Framework Directive (Directive 2008/98/EC 2008; WFD) 
requires Member States to generally prevent waste generation, it does not contain specific 
provisions for post-consumer waste in general. Though, through the revision of the WFD, 
Extended Producer Responsibility (EPR) for post-consumer textile waste will need to be 
established in all Member States. Furthermore, the Waste Shipment Regulation (European Union 
2024a) regulates the management of post-consumer waste in EU and its potential shipment 
within the EU and from the EU to third countries.  

The pre-consumer textile waste category can be subdivided into post-industrial waste and 
unsold goods. In the textile production chain, post-industrial waste is mainly yarn and fabric 
waste (such as cutting waste and selvedge). Furthermore, post-industrial waste includes stock 
fabrics that are wasted due to limited storage capacities and suppliers enlarging their 
inventories to tackle demand fluctuations (Delre et al. 2024c). Thus, this waste is generated in 
the countries where the textile production takes place. In the countries that import textiles, on 
the other hand, a different type of pre-consumer waste is generated, unsold goods. It refers to 
textile products that have already been displayed in department stores and shops, but have been 
rejected in favour of other collections or online-shopped clothing that is sent back for whatever 
reason (Huygens et al. 2023). Pre-consumer textile waste is addressed through the ESPR which 
prohibits the destruction of unsold apparel and footwear products in the EU unless certain 
derogations apply. Delre et al. (2024c) note that ‘the ESPR only addresses unsold products in the 
EU, while it does not address pre-consumer textile waste generated at manufacturing stage in 
third countries.”  

Huygens et al. (2023) estimated the total textile waste in the EU-27 at 12.6 Mt/year, of which 
post-consumer waste was the dominant fraction, accounting for 87% of all textile waste. Post-
industrial waste makes up about 11%, and unsold goods about 3% of the total textile waste. 
Currently, only about 38% of the textile waste in the EU-27 is collected separately. 
Consequently, 62% of the textile waste is incinerated or landfilled. The majority of separately 
collected textile waste is exported unsorted (around 40%) or pre-sorted (about 35%) outside 
the EU, particularly to Africa and Asia. About 10% of the sorted used textiles are reused within 
the EU, which corresponds to about 7% of the collected used textiles. Approximately 32% of the 
collected used textiles are subjected to a recycling process.  

According to Huygens et al. (2023), the European market for the recycling of textile waste has an 
overall capacity of 0.7–0.8 Mt/year, with about two-thirds of the capacity dedicated to open-loop 
recycling into cleaning rags or non-woven products. 0.2–0.3 Mt/year are processed in closed-
loop recycling processes aimed at reusing the recycled fibres in the apparel sector. This capacity 
is distributed among 11 larger recyclers with a throughput of over 5 kt/year and 36 entities with 
smaller or unknown capacities. At least 50% of the input stream for recyclers consists of post-
industrial and pre-consumer waste (Huygens et al. 2023), with some companies indicating that 
they are increasingly shifting to or planning to use post-consumer waste. Within Europe, there is 
a concentration of recycling companies in Italy and Spain (Fashion for Good; Circle Economy 
2022; Delre et al. 2024a). 
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process, the requirements for the input stream are also high, so only a limited portion of the 
used textiles stream can potentially be used.  

► An additional process is the enzymatic approach for polymer cotton blend, which involves 
the use of biological catalysts (enzymes, such as cellulase) to selectively break down specific 
components. The enzymes are typically targeting the cotton component, breaking it down 
into glucose and cellulose powder while leaving the polyester fibres intact for further 
processing. According to Duhoux et al. (2021) less additives, solvents and chemicals are 
needed for the depolymerisation process compared to other depolymerisation processes. 
However, the effort for the repolymerisation of the monomers remains the same (Duhoux et 
al. 2021). 

6.1.2 Barriers and challenges of fibre-to-fibre-recycling  

There are still many challenges associated with the recycling of textiles. It is one aim of the ESPR 
to help to meet and overcome these challenges and to improve recyclability, increase recycled 
content and enable high-quality recycling (among others)13.  

In order to describe the challenges in more detail and to take them into account when 
developing specific ecodesign requirements, interviews were conducted as part of this study. 
The aim of the survey was to gain insight into the current state of fibre-to-fibre recycling and to 
identify current barriers and challenges that hinder an increase in recyclability and in recycled 
content. The experts were interviewed in the form of semi-structured interviews (see 
questionnaire in B.3) in addition to the literature review conducted. To capture the diversity of 
actors in the recycling context and specifically include both the supply and demand sides for 
recyclates, companies/institutions from the following areas were approached: 

► Collectors and sorters 

► Recycling companies (both mechanical and chemical material recyclers) 

► Fibre and yarn manufacturers 

► Brands using recyclates in their products 

► Research institutes 

A total of 60 companies or institutions from the mentioned areas were invited for a telephone 
interview. The contacted companies were mainly located in Europe with some of the companies 
having branches outside the EU. 15 companies/institutions agreed to participate in an interview 
(see Figure 23). 

 

13 Recital 6 of the ESPR 
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Figure 23: Overview of the interviewed companies/institutions (n=15) 

 
Source: Own work, Öko-Institut 

The questionnaire for the interviews was adjusted depending on the focus of the interview 
partners. In addition to overarching questions posed to everyone, there were specific questions 
for collectors and sorters, recycling companies, fibre and yarn manufacturers, and brands (see 
the questionnaire in Annex B.3). The questionnaire was provided in English and German. The 
interviews conducted and especially the answers on the overarching questions led to insights 
regarding potential recycled content depending on the fibre used (see Chapter 6.3.4). 
Additionally, challenges associated with fibre-to-fibre recycling were identified and summarised 
from the different perspectives of the interviewees. These were clustered into the following 
three different areas:  

Input-side challenges 

► The large heterogeneity of used textiles (different qualities, different colours, mixed fabrics, 
product constructions etc.) complicates pre-sorting into the quality needed by recyclers. 
(More detailed consideration in Chapter 6.2.1) 

► Automatic sorting technologies that could sort the textiles by fibres are not yet technically 
mature enough; the error tolerance regarding the detection of fibre content is still too high. 
That means that the output from automated sorting is still not of the quality needed by 
recyclers. 

► So far, there are no widely used approaches applied in the textile market that could ensure 
the full traceability of material composition. Wilting and van Duijn (2020) found in a study 
that only 59% of the fibre labels on the analysed garments were correct.  

Challenges at the recycling level or in the use of recycled material 

► There is a large variability in the chemical finishes, dyes, or coatings used in textile 
manufacturing, as well as material blends that can hinder the recycling process. The need to 
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Among all these challenges, input-side challenges were mentioned most frequently, and by all 
interviewed stakeholder groups. System-related aspects such as the lack of economic viability in 
sorting and the additional costs of recycled fibres were the second most frequently mentioned, 
while aspects such as regulatory obstacles and the lack of quality in recycled fibres were 
mentioned less often. 

Charnley et al. (2024) also conducted interviews with various stakeholders from each stage of 
the textile value chain and reached similar conclusions regarding the barriers to scaling fibre-to-
fibre recycling: The authors point out that the viability of collecting and sorting post-consumer 
textiles is currently heavily dependent on volunteer labour and donations, and there are not yet 
adequate revenue generation mechanisms for collecting low-value used textiles. Additionally, it 
is difficult to find investors for scaling fibre-to-fibre recycling technologies and from the pers-
pective of a brand, there is currently a lack of incentive to incorporate recycled fibres in their 
products as environmental or social externalities are not considered in the costs of virgin fibres. 
It was also emphasised that international trade rules and an unspecific classification of post-
consumer textiles can hinder the establishment of a circular business model as the trading 
(especially for reuse) is crucial for its viability. For the implementation of robust trade regula-
tory frameworks, the improvement of the digital traceability of the material composition is 
needed.   

Köhler et al. (2021) clustered the barriers to fibre-to-fibre-recycling in product design issues 
(blended fibres and materials, missing or incorrect product labelling etc.), economic, market- 
and regulatory-related (lack of traceability, lack of incentives etc.), and systemic problems (e.g. 
lack of communication between textile supplier and brands). They conclude that an increased 
coordination between actors in the textile value chain is a main precondition to foster the 
circular economy.  

The introduction of mandatory ecodesign requirements addresses the lack of incentives for 
using recycled materials in products and designing them in a way that their circularity is 
fostered. By increasing the demand for recyclates and recyclable textiles, the development of 
necessary technologies, such as automatic sorting systems and the advancement and scaling of 
recycling technologies, is also being simulated. 

6.1.3 Examples of business activities related to recycling 

Besides the barriers, some brands are actively involved in developing fibre-to-fibre recycling 
processes. 

The brand PUMA is notable for its textile-to-textile recycling program called ‘RE:FIBRE.’ This 
initiative shifts the focus from sourcing recycled polyester from plastic bottles to producing 
fabric from non-reusable polyester textiles. By doing so, the company successfully derives 
recycled material from both post-industrial and post-consumer waste. Products marketed under 
the ‘RE:FIBRE’ label, according to PUMA, contain a minimum of 95% recycled polyester. The 
project's feasibility has been demonstrated through the use of RE:FIBRE jerseys at events such 
as the recent Women's World Cup, the 2024 European Championship, and the 2024 Copa 
América (Puma 2025). 

A similar concept is pursued by H&M in collaboration with the company Syre. H&M aims to 
source polyester recyclate from old polyester textiles in the future, rather than from old plastic 
bottles (H&M Group Media Relations 2024). 

Inditex, the parent company of ZARA and other brands, has two recycling programs. The 
company's efforts are focused on the material Cycora, which is derived from recycling polyester 
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residues and was developed by the Los Angeles-based startup Ambercycle. ZARA announced 
that it will become the main purchaser of Ambercycle's material for three years, investing over 
70 million euros in the recycled raw material (Inditex 2023). Additionally, Inditex, along with 
other companies, supported the creation of a jacket made entirely of Loopamid®, a material 
from recycled Polyamide 6, based on textile donations from Caritas (Schramm 2024). 

Nike also recycles post-industrial, pre-consumer and post-consumer waste from its footwear 
line as well as post-industrial waste from apparel production. The ‘Nike Grind’ program 
transforms the resulting recyclate into various new products, such as skateboards or sports 
facilities, primarily through open-loop recycling (Nike Inc. 2023).  

6.2 Recyclability15 

6.2.1 Definition and status quo  

Recyclability generally refers to the suitability of a product to be subjected to material recovery 
after the end of its use phase, allowing the processed materials to be reused as secondary raw 
materials (Ellen MacArthur Foundation 2017). In the context of design, recyclability means that 
already during product development, specific conditions are created to enable high-quality 
material recovery in a technically, ecologically, and economically feasible way (European 
Commission 2020b). 

► According to the Waste Framework Directive (Directive 2008/98/EC) the term ‘recycling” is 
defined as: ‘any recovery operation by which waste materials are reprocessed into products, 
materials or substances whether for the original or other purposes. It includes the reprocessing 
of organic material but does not include energy recovery and the reprocessing into materials 
that are to be used as fuels or for backfilling operations.” 

► According to Annex I of the ESPR the term ‘design for recycling” is defined as: ‘design for 
recycling, ease and quality of recycling as expressed through use of easily recyclable 
materials, safe, easy and non-destructive access to recyclable components and materials or 
components and materials containing hazardous substances and material composition and 
homogeneity, possibility for high-purity sorting, number of materials and components used, 
use of standard components, use of component and material coding standards for the 
identification of components and materials, number and complexity of processes and tools 
needed, ease of non-destructive disassembly and re-assembly, conditions for access to 
product data, conditions for access to or use of hardware and software needed;” 

Recyclability specifically in context of textile products describes the suitability of a textile 
product for material recycling after use, whereby recycling can be carried out in an economi-
cally, ecologically and technically sensible manner. It depends on the fibre composition, material 
purity, the presence of coatings or blends, disassembly, and the availability of suitable recycling 
processes and infrastructure (Ellen MacArthur Foundation 2017; Roos et al. 2019; Sandin and 
Peters 2018). The recyclability of textile products is significantly determined by the actors 
involved throughout the entire supply and recovery chain. The textile value chain comprises a 
large number of stakeholders whose decisions affect material recovery (chapter 6.1.2).  

Already at the stage of raw material suppliers responsible for the production of primary fibres, 
fundamental choices regarding materials and additives are made, laying the groundwork for 
 

15 This chapter was written by Sabrina Mauter and Markus Muschkiet of the Center Textile Logistics (CTL) at Hochschule 
Niederrhein, University of Applied Sciences, in Mönchengladbach. 
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► Reduction of composite materials. 

► Low material diversity at yarn, fabric and product level.  

► Specific and accurate material labelling. 

In order to evaluate the aspect of recyclability, additional specific methods were used to 
supplement the general methodological approach described in Chapter 2. These included 
interviews with global recyclers who are specifically involved in the process of developing and 
optimising fibre-to-fibre processes (see Chapter 6.1.2). Within this framework, practical assess-
ments were incorporated into the evaluation of both the product aspect of recyclability and the 
recycled content. Following this, research was conducted into existing product requirements on 
the part of clothing manufacturers. This also made it possible to specifically address and incor-
porate practical approaches and the feasibility of product development. In this context, it was 
assessed that, as a first step, the perspectives of both - recyclers and distributors - are 
particularly relevant in terms of defining product requirements. This is justified by both the 
benefits of changed design requirements for recycling processes and the practicality of product 
development, which is the responsibility of the manufacturer or brand. 

6.2.1.1 Requirements criteria from a product development perspective 

As described in the previous chapter, the perspective of companies, manufacturers were taken 
into account when evaluating potential requirements, particularly those that had already dealt 
with recyclability criteria. In addition to this, the various design guidelines were consulted and 
compared. A summary of the aspects stated therein is listed below in Table 32. Product design 
refers to the primary manufacture of a textile clothing product in the first cycle using primary 
materials. This does not include the manufacture of a product using recycled 
materials/secondary raw materials. 

Table 32: Summary of requirements profiles from a product development perspective for 
improving recyclability 

Related area Summary of requirement profiles from manufacturer’s perspective 

General design 
principles for 
recyclability  

• Products should be designed for easy disassembly (e.g. with screwable 
buttons). 

• Goal: Separate materials for pure recycling streams. 
• Challenge: Manual disassembly is currently inefficient at scale and may 

compromise quality. 
• Use as few seams and components as possible. 
• Minimize or eliminate decorations and trims (e.g. use bar-tacks instead of 

rivets). 
• Prints reduce recyclate quality and hinder recycling. 
• Alternative: creative fabric techniques (e.g. laser engraving, embroidery) 

instead of chemical printing. 

Material selection and 
mono-materials 

• Mono-materials with at least 98% purity are considered highly recyclable. 
• Ideally, the entire product (including lining, zippers, padding, etc.) should be 

made from a single fibre type. 
• Cotton, polyester, wool, nylon 6, linen, silk, and hemp are currently the most 

recyclable materials. 
• For cotton, nylon, linen, hemp, silk, or wool: ≥ 90% content. For polyester: 

≥ 85% content. 
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It is also apparent that the availability of detailed product information is considered 
indispensable for the classification of specific recyclability. In this context, digital product data is 
mentioned as a solution for the sortability of products as an upstream process step in the 
recycling process. Product ingredients should include material combinations, mass fractions and 
chemicals used. In the future, the bill of materials and chemicals can also be used and/or 
integrated (Maes et al. 2021; H&M Group 2023).  

Specific material usage rates are specified in individual cases for the material types of polyester, 
cotton and other natural fibres. Mono-materials should consist of at least 98% of the same fibre 
type, either including or excluding labels, yarn, lining, etc. (H&M Group 2023). In addition, in 
individual cases, a distinction is made between external and internal disruptive factors with 
regard to recyclability. External disruptive factors include those that can be removed before the 
recycling process. Internal disruptive factors, on the other hand, are inseparably linked to the 
main material and therefore represent a comparatively higher disruptive potential (Re_fashion 
2025a).  

About the specific indication of disruptive materials in relation to the use of fibre types, elastane 
is mentioned. According to this, current recycling technologies can process products with a 
maximum of 5% elastane fibre content (Re_fashion 2025a; H&M Group 2023). The conflict of 
objectives regarding the durability of textile fabrics containing recycled fibres, in particular 
mechanically recycled fibres due to fibre shortening, is also addressed (H&M Group 2023). 

6.2.1.2 Requirements criteria from a textile recycling perspective 

In addition to the above consideration of potential requirements with a focus on product 
development, this chapter discusses the perspective of recyclers and individual processes. The 
background to this is the comparison of respective requirements to ensure efficiency on the part 
of the recycling process and the possibility of implementation and handling with regard to 
product design. This includes the entire textile recycling process chain, consisting of collection, 
sorting and recycling. 

It is important to note that the majority of recycling processes in fibre-to-fibre textile recycling is 
currently under development. Only a few recycling processes exist globally that are established 
on an industrial scale. As recycling processes are still at an early stage and process details are 
often subject to confidentiality, there is little published information on specific requirements for 
differentiated recycling processes. The information listed below is mainly derived from 
interviews conducted with recycling companies (see Chapter 6.1.2). These specifications 
primarily cover mechanical, and thermo-mechanical recycling processes as well as ‘chemical” 
recycling processes16 (Chapter 6.1.1). The reason for this is the relevance of the processes for 
fibre-to-fibre recycling.  

Table 33: Summary of requirement profiles from a textile recycling perspective for improving 
recyclability of the input stream  

Related recycling 
process 

Summary of the requirement profiles for the input stream 

Mechanical Recycling Fibre types:  
• Basically, all fibre types and blends are possible, but quality is higher with 

homogeneous and high-quality materials. 

 

16 Chemical recycling is an umbrella term for depolymerisation, solvent-based processes and pyrolysis. 
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dyes, and the high temperatures involved may lead to dye degradation, resulting in 
discolouration or unstable material properties (Palm et al. 2014; Re_fashion 2025b).  

Mechanical and thermomechanical recycling do not remove chemical finishes, flame retardants, 
or other additives. These remain embedded in the recycled product and may impact health, 
safety, or performance. Chemical recycling offers an advantage in this regard, as many processes 
involve steps that isolate or eliminate unwanted substances, thereby improving the quality and 
safety of the output material. Thermal recycling generally transforms or destroys additives 
through combustion or heat-induced reactions (Tischberger-Aldrian et al. 2023; Keßler et al. 
2021). 

Mechanical recycling is affected by the structural form of the input (e.g., woven vs. knitted 
textiles), as it influences tearing behaviour and resulting fibre length. Chemical and thermal 
processes, on the other hand, are largely independent of fabric structure, since the textile is 
either dissolved or melted, not mechanically disintegrated. Mechanical recycling retains the 
original fibre identity (e.g., cotton remains cotton), but with a reduction in fibre length and 
quality. Chemical recycling involves e.g. the complete depolymerisation of the input fibres and 
re-synthesis into new polymers, which may differ in identity or properties. No depolymerisation 
takes place during solvent-based processing. Thermal recycling does not preserve fibre identity; 
the fibres are either melted into plastic granulates or converted into energy or gas, depending on 
the process type (Palm et al. 2014; Keßler et al. 2021). 

Conclusion 

In summary, it can be said that the information provided by recyclers on the requirements for the 
input stream of different recycling processes is predominantly limited to or focused on specific 
types of material. In particular, the minimum fibre content and the specific proportion of elastane 
are discussed. It is also clear that specific requirements for specific processes will need to be 
further adapted and evaluated in the future so that textile products can be developed in the best 
possible way for recycling processes. This applies in particular to specific information on 
equipment, including the use of chemicals, specific fabric finishes, yarn twist and counts. Certain 
information can support or hinder specific processes. Fundamentally and across all processes, it 
should be noted that as soon as spinnable fibres are to be produced as the output of the recycling 
process, different fibre mixtures limit their use (especially in the clothing sector). 

6.2.2 Consideration in relation to the product aspect and derivation of the requirement 

The analysis compares current recyclability requirements from two key perspectives: product 
development and recycling processes (mechanical, chemical, thermal). On the one hand, product 
design guidelines, mainly derived from industry stakeholders through literature and interviews, 
emphasize material purity, mono-material usage, reduction of disruptive components (e.g., 
elastane), and availability of digital product data. These principles are intended to facilitate 
future recyclability, even though they are still relatively generic and rarely tailored to specific 
recycling technologies. This is based on the information listed in the previous chapters.  

On the other hand, recyclers outline more specific and process-dependent input requirements, 
primarily based on interviews and limited published data due to industrial confidentiality. Key 
factors include fibre type purity, separation of accessories, absence of certain chemical 
contaminants, and minimization of composite materials. All recycling technologies, in focus 
mechanical, chemical, and thermal, require varying degrees of pre-sorting, but diverge 
significantly in their tolerance toward mixed materials and contaminants. Product design often 
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lacks detailed specifications that directly match the operational thresholds of existing recycling 
technologies. For example, while guidelines recommend mono-materials, the exact thresholds 
and tolerable levels of elastane or additives often differ between what is recommended for 
design and what is feasible in practice. 

While there is growing awareness in product development regarding recyclability requirements, 
a clear gap remains between recyclers' technical input needs and the level of detail currently 
addressed in product design guidelines. The alignment is strongest in basic aspects such as 
material purity, mono-material usage, and the need for accessory removal. However, 
discrepancies persist in critical thresholds, treatment of chemical finishes, and practical sorting 
capabilities. Furthermore, most product development recommendations remain general and 
forward-looking, whereas recycling technologies demand precise, technically defined input 
streams today. To close this gap, stronger collaboration between designers and recyclers is 
essential, alongside the development of standardized recyclability criteria that account for 
current process capabilities. Enhanced material transparency (e.g., digital product passports, 
bills of materials), combined with fibre-specific design strategies, can support better integration 
between design and recycling, ultimately enabling scalable fibre-to-fibre recycling (Tischberger-
Aldrian et al. 2023; Duhoux et al. 2021; Keßler et al. 2021; Re_fashion 2025b; 2025d). 

In addition to material composition and design-related factors, contamination introduced during 
the use phase significantly affects the recyclability of textile products. Textiles can accumulate a 
variety of substances during their lifecycle, including body oils, sweat, food residues, detergents, 
cosmetics, and environmental pollutants such as particulate matter, heavy metals, or 
microplastics. These contaminants are particularly relevant in post-consumer textiles, which 
represent a growing share of the recycling feedstock. Unlike pre-consumer waste, which 
typically consists of clean production offcuts, post-consumer textiles pose greater challenges for 
processing due to unpredictable contamination levels (Tischberger-Aldrian et al. 2023; Palm et 
al. 2014; Re_fashion 2024; Keßler et al. 2021). 

6.2.2.1 Requirements within the context of recyclability 

Based on the preceding analysis, literature review and expert interviews, the following is a list of 
potential criteria that could have a positive impact on the recyclability of clothing products. 
These criteria include specific suggestions for product design aspects. This list of criteria was 
discussed during the workshop series one and two. For the time being, no distinction is made 
between different types of products; instead, generally applicable criteria that affect the majority 
of the product market are listed. 

Prioritize mono-materials 

Design garments using a single fibre type. Mono-materials are significantly easier to sort and 
recycle relating to all types of recycling methods.  

Use threads, labels, and accessories made from the same material as the main textile or ensure 
they can be easily removed. The durability of the product should not be compromised, for 
example, by replacing the sewing thread. 

Specific material use and fibre purity 

To ensure the technological feasibility and efficiency of a process, the percentage of fibre material 
used should be set to a minimum stake. This also helps to reduce the mixing of materials with 
many different fibre material inputs.  
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percentage contributions on the part of the recycling companies. In addition, the limitations of 
automatic detection technologies for use in upstream sorting and preparation processes, as well 
as the integration of the revision of the European Textile Labelling Regulation (European Union 
2011). 

6.2.2.2 Existing Approaches for the evaluation of recyclability 

Following on from the list of potential design criteria for increasing recyclability, the following 
chapter presents an examination of existing proposals for evaluating recyclability. In addition to 
the design-for-recycling guidelines from brands and organisations discussed in chapter 6.2.1, 
initial approaches to assessing recyclability have been developed by industry initiatives. These 
include The European initiative ReHubs, launched by EURATEX, which is committed to promot-
ing the industrial scaling of textile-to-textile recycling in Europe. It formulates criteria for the 
sorting, material purity and processability of recycled materials from the recycler's perspective. 
One sub-goal is to evaluate input materials based on their compatibility with currently available 
recycling processes. It should be noted at this point that the study referred to is not publicly 
available (ReHubs 2022).  

The Make Fashion Circular initiative from Ellen MacArthur Foundation focuses, among other 
things, on design guidelines for recyclability, such as the Jeans Redesign programme, which 
promotes specific product designs that facilitate reuse and recycling. The study of Ellen 
MacArthur Foundation outlines key design principles to enhance the recyclability of clothing 
products. These include using mono-materials to simplify recycling, avoiding harmful chemicals 
and complex fibre blends, and designing garments for easy disassembly. It also emphasizes the 
importance of durability, material transparency, and safe, recyclable inputs. Digital product 
passports and standardized labelling can further support sorting and processing at end-of-life. 
The focus is on establishing central principles for circular design rather than specific assessment 
approaches (EMF 2020; 2021). 

The Fashion Positive ‘Circular Materials Guidelines 1.0’ report focuses on guidelines for recycled 
content and the recyclability of fibres and blends. A specific requirement for fibre recyclability 
potential emphasises that a key problem at present is the lack of large-scale separation of blends 
of protein or cellulose fibres from synthetic fibres. Therefore, garments should consist of at least 
95% (better) or ideally 98% (best) protein or cellulose fibres, with the remaining fibres also 
being recyclable (Fashion Positive 2020). 

Initial tools (some developed internally by brands or by consortia) enable qualitative or semi-
quantitative assessments of clothing based on basic criteria (e.g. material purity, elastane 
content, separability). Predominantly the focus is on key principles rather than on establishing 
concrete and quantitatively measurable data. 

In the draft ‚Preparatory study on textiles for product policy instruments‘ by the JRC (Delre et al. 
2024a), requirements for recyclability are described as follows. To enhance the recyclability of 
textile products, the document proposes an integrated and dynamic approach that considers the 
entire recycling system — from collection to fibre reuse. A textile item is considered recyclable 
only if it meets all five of the following criteria at the point it becomes waste: 

1. It can be effectively collected; 
2. It can be sorted, i.e. segregated from other textile waste and sent to the subsequent 

suitable recycling pathways; 
3. It can be pre-treated before recycling, or can be sent directly to recycling without specific 

pre-treatment; 
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4. Its fibre content can be fully used as feedstock for one or more recycling techniques to 
produce recycled fibres usable in textile products; 

5. It has no elements or substances in amounts that disrupt the collection, sorting, 
preparation for recycling and recycling, or that limit the use of the recycled fibre.  

Further product design-related recommendations include: 

► Use of homogeneous materials (e.g., pure cotton or pure polyester) to ease recycling. 

► Avoidance of fibre blends, especially those combining synthetic and natural fibres, which are 
difficult to separate. 

► Minimizing or eliminating non-textile components such as zippers, labels, or buttons that 
complicate sorting and processing. 

► Ensuring transparency of fibre composition, ideally through product labelling or digital 
product passports, to support proper sorting and recycling. 

► Designing products with end-of-life management in mind, aligning with ecodesign principles. 

This system is technology-neutral and does not prescribe specific recycling methods, in order to 
allow innovation in collection, sorting, and processing technologies. The goal is to close the loop 
in the textile industry by making products easier to recycle and reuse. 

In summary, it can be said that the assessment of the recyclability of textile clothing products is 
still in its infancy. While industry-specific guidelines and tools offer initial guidance, there is 
currently no internationally harmonised assessment methodology. The development of uniform, 
scientifically sound criteria for assessing recyclability is essential in order to better coordinate 
product design, material selection and recycling technologies. 

6.2.2.3 Derivation of potential indicators for recyclability 

To summarise, it can be said that there are requirements both from the perspective of the 
recyclers and from the perspective of product design, which in this thematic context is 
equivalent to requirements that must necessarily be integrated into product development in 
order to meet the recyclers' requirements and support high-quality fibre-to-fibre recycling. 
Below is a summary of the respectively five most relevant aspects.  

From the Recycler’s Perspective (Collectors, Sorters, Recyclers) 
to enable textile (fibre-to-fibre-) recycling, products should fulfil these operational criteria: 
► Products must be available in sufficient quantity and quality to be processed economically. 

Standardized product groups are more easily recycled than individualized, difficult-to-classify 
specialty products. 

► Differentiation between product types in terms of type, function, presentation and materiality 
is necessary for the integration of recycling requirements into product design. 

► Products must be easily identifiable by fibre type (and possibly further criteria) using existing 
and future (semi-)automatic sorting technologies. Fibre content must be detectable or already 
known to direct items into appropriate recycling streams. 
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With reference to the discussion aspects presented, the primary focus within the further deve-
lopment of this study was on the key factor of material diversity. The aspect of separability was 
excluded from the definition of minimum requirements for the product aspect of recyclability 
due to the conflicting goals of ‘separability vs. durability’. Possible solutions to this conflict of 
objectives, for example regarding product presentation, should continue to be addressed and 
discussed in further studies due to the relevance identified. Within a gradual implementation of 
requirements, this criterion should therefore be included in the long term; a link to the product 
aspect of repairability may also be suitable for this purpose. 

6.2.3 Proposal for minimum requirements  

Based on the previous discussion, the fundamental decision was made for the further course of 
this study to only include criteria in the selection of proposals that have already been evaluated 
and have a demonstrably positive influence on usability. However, it is important to supplement 
or adapt these criteria if new findings become available and procedural methods have developed 
further. 

The proposed minimum requirements for the recyclability of textile products, as illustrated in 
Figure 24, include two specific criteria that relate to the use of materials at fabric level in the 
finished product. The overall consideration at fabric level serves to inclusion of both, mono-
material products and mono-material mixed products (e.g. multi-layer products whose fabrics 
are made of mono-material). In addition, further requirements are proposed which are intended 
to determine the appropriate recycling process. 

Figure 24: Proposal for minimum requirements for the product aspect of recyclability 

 

Source: Own illustration, Hochschule Niederrhein  

On the one hand, the diversity of materials should be channelled by limiting the use of heteroge-
neous materials (minimum requirement 1.). The fewer different materials are processed within 
a product, the higher the recyclability of the product and the output quality of the secondary raw 
materials. It should therefore be prioritised to avoid material mixtures or to limit and, if 
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define the decision between different recycling processes, as not every product is suitable for 
every process in terms of fibre-to-fibre recycling, even if the products comply with the proposed 
requirements. In parallel to the further development of the processes, it must be continuously 
evaluated and supplemented which product criteria are favoured for specific processes and 
therefore do not restrict recyclability and/or represent disruptive factors. A prospective 
integration of these information requirements could be realised in the course of implementing 
the digital product passport. Products that are not suitable for high-quality textile recycling 
according to this information could be assigned to other recycling as further utilisation in the 
open loop, e.g. for use in other branches of industry. The recycling processes and criteria listed 
in the following overview serve as examples. A concrete list of requirements is not provided at 
this time in order to avoid prematurely prioritizing specific processes while others are still 
under development. In the future, however, any mandatory information requirement must be 
backed up with specific, verifiable and standardized values that are subject to the reporting 
obligation. Corresponding product information can be stored perspectively, for example, along 
the supply chain by the Digital Product Passport (DPP). Until the introduction of product 
requirements for the recyclable kit, a specific cascade is therefore needed to determine which 
recycling process should be used in which given product data constellation. 

The majority of the experts and workshop participants (from the fields of product development 
and textile recycling) suggested during the discussion of these proposed minimum requirements 
that a restriction to, for example, two heterogeneous materials within a fabric would be feasible 
and that a corresponding limitation would also have a significantly positive effect on 
recyclability. A correspondingly formulated requirement would be an appropriate compromise 
between durability and recyclability. With regard to specific requirements for the use of elastane 
(and other materials), it was also expressed that further requirements could also be placed on 
specific fibre materials in the future. At the current point of time, an elastane utilisation rate of 
between 5-10% would support near-infrared (NIR) technologies, for example, in the context of 
large-scale automatic sorting projects. 

6.2.3.1 Supplementary explanation 

In order to provide more detailed information on the current market share of elastane in 
clothing products, as well as the average number of different materials within a blend, additional 
information is provided below based on an analysis of old textiles and used to validate the above 
requirements. Table 34 summarizes the above information on (elastane) tolerances of different 
recycling processes, as well as the limits of spectroscopy measurements. 

Table 34: Comparison of the influence of the disruptor elastane on the recyclability with 
different processes in connection with spectroscopic material recognition 

Assessment of the disturbance factor grade of the disruptor Elastane 

Spectroscopic detection  
(Material recognition) 

Mechanical recycling  Thermo-mechanical 
recycling 

Chemical recycling 

High (if < 5 %) High (if > 10%) Middle (unspecific 
percentage) 

High (if > 3-5%) 

Source: Hochschule Niederrhein based on Re_fashion (2025d) and Duhoux et al. (2021). 

Considering requirements for recycling processes as well as the technological possibilities for 
material identification result in a preferred elastane usage rate of minimum 5% and maximum 
10%. In this way, suitability (with regard to the disruptor elastane) can be evaluated, as optical 
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At this point, it should be noted that in the medium term, additional and further analyses using 
the improved techniques will be required to further validate all of the mentioned values. 

6.2.3.2 Application to defined product groups 

With reference to the categorization system presented in Chapter 3.2, the transferability of 
minimum requirements 1, 2.1 and 2.2 to differentiated product groups is discussed below. Based 
on the listed groups 1. - 28. (see Figure 2) it was checked whether product groups may have to 
be excluded from the proposed criteria for the improvement and support of recyclability to 
ensure the technical feasibility of the product while maintaining the functionality of the product. 
This estimation also takes the discussions with experts during the workshops into account. 

► Minimum requirement 1 no product group exclusivity necessary, therefore applicable to all 
listed subcategories. 

► Minimum requirement 2.1 no product group exclusivity necessary, therefore applicable to all 
listed subcategories. 

► For minimum requirement 2.2, specific product groups should be categorically excluded 
from compliance with the proposed requirements.  

• This includes No. 17-28. (concerns the subdivisions ‘Fashion clothing and 
underwear for babies/children’, ‘Functional clothing for babies/children’). The 
reason for this is the need for elasticity of the products to maintain their function. 
Clothing for babies/children must necessarily continue to be excessively elastic in 
order to ensure comfort during dressing and wearing. 

• It is recommended that No. 6 ‘Fashion clothing, lower body not knitted/crocheted’ 
is also excluded from this requirement. Subcategory No. 6 includes jeans pants 
which may require an elastane content of < 5% in order not to restrict the function 
and to be able to continue to offer elastic jeans. 5% or more may be too much 
elastane for this type of product. 

• It is recommended that No. 15 ‘Functional clothing, lower body knitted/crocheted’ 
is also excluded from this requirement. Subcategory No. 15 includes sport 
leggings. Usually, the elastane content is > 10%, which is why reducing the 
elastane content to a maximum of 10% may result in too high a restriction in 
terms of function. 

In addition, other product groups were reviewed for possible exclusion. Excluding functional 
jackets from the requirements due to product complexity is not recommended, as all three 
proposed requirements already refer to the fabric level. It is still possible to combine different 
fabrics within a product, and this does not affect compliance with the requirements. Functional 
T-shirts may traditionally have an elastane content of > 10%, so this content must be reduced in 
order to comply with the requirement. It is considered technologically feasible for this specific 
product type. Within the underwear subcategory, the necessary use of > 10% elastane to 
maintain functionality mainly refers to the product type lingerie. The specific products ‘laundry 
and underwear’ has already been categorically excluded from this product group within the 
categorization system due to its different fabric structure (fine knit) (see Chapter 2.2). For the 
fashion clothing subcategory, it can be assumed that limited use of elastane in combination 
with changes to the pattern/cut and fabric construction will not impair the functionality and 
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primary wearing comfort of the products. The analysis has shown that, for the reasons 
mentioned above, no exclusion of these specific product groups is necessary. 

At this point, it is important to mention that the above assessments must be continuously 
validated and examined to ensure that the requirements can be implemented in practice. This 
requires further analysis and testing procedures. In doing so, it is fundamental to include 
product groups that have already been proven to make a positive contribution to the objectives 
of the overarching goals of the regulation from individual requirements. 

6.2.4 Possible implications / Potential impacts  

The scenarios described above serve as a basis for further developing the requirements for the 
recyclability of clothing. To enable practical and feasible solutions, it is necessary to further 
evaluate their effectiveness and feasibility, considering possible interactions with other product 
aspects (see Chapter 10.2) and the perspectives of relevant industry stakeholders. Due to 
transparency and documentation, the contents of the preparatory documents were less 
extensive than the current documentation. In this context, subsequent and formal feedback from 
stakeholders was taken into account and summarised below to highlight key concerns and 
suggestions regarding the practical implementation of the final requirements presented. 

Inclusion of all textile waste types and focus on post-consumer textiles 

A common discussion is that all types of textile waste – post-industrial, pre-consumer, and 
particularly post-consumer – should be counted toward mandatory recycled content targets. 
Post-consumer textiles are the most challenging to process due to contamination, heterogeneity, 
and collection issues, and therefore require specific incentives.  

► This project specifically focuses on criteria for post-consumer clothing, aiming to enable 
fibre-to-fibre recycling and reintegration into new garments. This approach aligns with the 
goals of the ESPR, which prioritizes circularity and high-quality recycling for consumer end 
products. In addition, post-consumer items exhibit the highest complexity in terms of 
missing product information, influences of the wear cycle, and contamination. Nevertheless, 
the possibility of making other waste streams recyclable and use them as input stream 
should not be ruled out. However, if clear regulations for end products are defined, this will 
also have a positive impact on the recyclability of post-industrial waste and pre-consumer 
products. 

Technology-neutral and adaptive requirement development 

Technological advances in recycling necessitate a dynamic and adaptable set of requirements. 
Overreliance on a few established technologies may prematurely exclude emerging solutions 
and create market distortions.  

► All proposed requirements are based on the current state of the art and designed to include 
as many recycling pathways as possible. The framework is deliberately technology-neutral, 
avoiding early prioritization of any one method. Requirements will be updated as new pro-
cesses become industrially viable and their performance validated. The system is designed 
to evolve in line with technological progress and increasingly complex waste streams. 

Neglecting constructive influencing factors 

A key discussion point is that recyclability is typically assessed based on material composition at 
the fabric level, while structural design aspects (e.g., stitching density, laminates, or processing 
methods) also significantly affect recyclability but are less involved in the proposal. 
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made from recycled materials. However, it is necessary to wait and see how the product 
aspect of the mandatory recycled content is designed. If this is to apply exclusively to specific 
types of materials, special regulations could be implemented for these materials within the 
proposed restriction.  

Definition of ‘Material composition’ scope 

The requirements based on the material usage for the recyclability of textiles, could be 
implemented to a large extent for many product groups and by some of the stakeholders 
surveyed, but this would in turn entail higher costs. It would be necessary to define whether the 
material requirements apply only to the outer fabrics and main fabrics or also include other 
textile components. 

► The reference framework is established within the proposal. The material requirements 
refer to the multi-material of each fabric within the end product. Multi-layer products with 
more than one main fabric/outer fabric can therefore still be produced, if the individual 
fabrics meet the requirements.  

Furthermore, in order to ensure practical transfer and implementation, it is expressly 
recommended that a gradual implementation of requirements be endeavoured, for example to 
integrate the differentiated development stages of recycling processes into the ongoing 
definition of product criteria. 
In summary, based on formal feedback from stakeholder participating in the 3rd workshop, no 
direct adjustment of the proposed minimum requirements is necessary to enable practical 
implementation. Nevertheless, as explained above, innovations in technology development 
should subsequently be incorporated into a requirements profile with regard to the 
requirements for input material and possible output qualities. This goes hand in hand with 
standardised, validated data from recycling companies, which must be made available on an 
ongoing basis to ensure that the minimum requirements listed for products support high-quality 
material recycling. In order to ensure practical transfer and implementation, it is also expressly 
recommended that a step-by-step implementation of the requirements be pursued, for example 
for the integration of the differentiated development stages of recycling processes into the 
ongoing definition of product criteria. 

6.3 Recycled content20 

6.3.1 Recycled content and its verification in general  

Different definitions of what can count as recycled material exist. According to EN ISO 
14021:2016-07, recycled material can be differentiated into two categories: Recycled material 
from pre-consumer and from post-consumer recycled material (PCR). The EN ISO 14021 is not 
textiles specific but applicable to all waste streams. For the two types of pre-consumer textile 
waste (see Table 38), the EN ISO 14021 does not distinguish these two sub-categories. 

 

20 This chapter was written by Clara Löw, Johannes Klinge, Hannah Lorösch and Katja Moch from Öko-Institut. 
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Table 38: Definitions used to differentiate recycled material (not textile specific) 

Term Definition according to EN ISO 14021 

Recycled content Proportion, by mass, of recycled material in a product or packaging. Only pre-
consumer and post-consumer materials shall be considered as recycled content, 
consistent with the following usage of terms. (clause 7.8.1.1 a) 

Pre-consumer 
material (also called 
post-industrial 
material) 

Material diverted from the waste stream during a manufacturing process. 
Excluded is reutilization of materials such as rework, regrind or scrap generated 
in a process and capable of being reclaimed within the same process that 
generated it (clause 7.8.1.1 a) 1). 

Post-consumer 
material 

Material generated by households or by commercial, industrial and institutional 
facilities in their role as end-users of the product which can no longer be used for 
its intended purpose. This includes returns of material from the distribution 
chain (clause 7.8.1.1 a) 2). 

Source: DIN EN ISO 14021:2021-10 

The information on the material flows is primarily available from the recyclers and product 
manufacturers. In order to avoid having to rely solely on the self-reporting of the actors 
involved, the processes and companies can be certified. Generally, the recycled content can only 
be verified by tracing the material flows via the supply chain or the input and output data. This is 
due to the fact that there is no physical or chemical evidence that could determine the exact 
proportion of recyclate in practice (Betz et al. 2022).  

Most of the existing certificates, especially for the textile sector, are awarded for the end product 
(see Chapter 6.3.2.4). However, the entire supply chain of the material flow to be certified (in 
this case the recyclates) must be traced. The various existing certificates differ in their approach 
and methods. 

The following characteristics are relevant: 

► Calculation, e.g., point of calculation, dealing with different outputs/by-products, minimum 
content vs. exact recycled content information, 

► Methodology of verification, e.g.: 

► Inclusion of the entire supply chain 

► Approval of waste sources (e.g., PET beverage bottles or textile waste; PCR vs. PIR)  

► Approval of recycling processes (e.g., mechanical vs. chemical recycling) 

► Chain of Custody according to ISO 22095:2020-10 (from ‘Identity Preservation’ to ‘Book and 
Claim’) 

► Surveillance/monitoring (e.g., self-declaration/audits/accreditation etc.) 

6.3.1.1 Calculation 

There are several ways to calculate the recycled content. A formula for the calculation of 
recycled content based on percentage by mass is given in section 6 of EN 15343:2007 and 
section 7.8.4.1 in ISO 14021:2016: 
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This formula, however, can only be applied at a point whereafter no loss of recycled materials is 
expected during production of the final product. This usually is not the case, as there are several 
points early in the process chain where secondary materials can enter the process, whereafter 
still significant losses due to short fibres or cutting waste occur. For textiles, this includes for 
example spinning, knitting, dyeing and finishing.  

Another possibility is a mass balance based on input/output streams based on the 
EN 45557:2020: 

 
This latter calculation method leads to the same result as the former calculation method but 
should allow for an actually correct calculation. For the formula, which is entirely based on the 
masses of the final product, the actual mass of the recycled material in the product is needed. 
This is nearly impossible to calculate, as all the losses have to be accounted for. If the mass of the 
recycled input were used for this value, the calculation would be wrong, as many losses occur 
during manufacturing, all of which would be attributed to the primary material instead of both 
material flows. 

Based on the idea of an input stream, the following formula is proposed, taking into account 
possible losses during the process: 

 
The formular is used by the Global Reporting Initiative (GRI) Standard, more specifically GRI 
301: Materials 2016, Disclosure 301-2 ‘Recycled input material used” (GRI 2016).  

The formula should be applicable for every step of the production chain to be able to calculate 
the recycled content of an intermediate product as well, as every step of a value chain, a new 
stakeholder or a new location could be involved. Therefore, it is defined for intermediate 
products (yarn, fabrics, etc.) and for the final product, like a jeans, which is placed on the EU 
market. 

These reflections are considered in the Content Claim Standard (CCS) for all Textile Exchange’s 
Standards: ‘The CCS is intended to maintain the integrity of the claimed material’s attributes 
from the original input source to the final product” (Textile Exchange 2022a, p. 5). Additional 
information including calculation examples can be found in the CCS User Manual (Textile 
Exchange 2022b). 

6.3.1.2 Chain of custody models 

The ISO 22095:2020-10 ‘General terminology and models’ provides different models to trace 
back certified material streams using a ‘Chain of custody’ (CoC). In this context, certain CoC main 
concepts are proposed, such as depicted in table: 
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Table 39: Chain of custody models given by ISO 22095:2020-10 

Chain of custody model Description 

Identity Preservation Supply chain is kept entirely separate and isolated. 

Segregation Difference to identity preservation: it allows aggregation of content in an 
end product from multiple certified sources. 

Controlled Blending Certified and non-certified material are blended together in known 
proportions and the ratio is known and can be verified. 

Mass Balance Material is blended together at any point in the supply chain. Overall 
proportion of certified content is known, but not necessarily for a given 
product. Allocation of recycled content to a certain output stream is 
allowed. 

Book and Claim The lowest level of transparency, involving tradeable certifications that 
entirely decouple the production from the end user. 

Source: ISO 22095:2020-10 

Usually, recycled content schemes use ‘segregation’ and ‘controlled blending’, sometimes also 
‘mass balance’, as possible CoC types. This still allows the manufacturer of a product some 
flexibility, while ensuring that recycled content is not just a tradable certification that is no 
longer tied to a specific product or company. While for ‘controlled blending’, there is still a 
physical connection between the given recycled content and the actual recycled content in the 
product, depending on the exact criteria, ‘mass balancing’ allows for a certain allocation of 
recycled content from one product to another. This can lead to products with a certified recycled 
content claim and no actual recycled content in them. For the applicability of CoC types under 
Ecodesign, see Chapter 6.3.3. 

6.3.1.3 Monitoring the supply chain 

The producers of a final textile product in most cases buy the materials like fabrics, yarn and 
components such as buttons from another company. As a result, the producers are not the ones 
declaring a certain recycled content per material since they simply obtain intermediate products 
with a certain ratio of secondary material from others. Producers of final textile products have, 
however, the possibility of mixing various fabrics and materials from different sources. Actually, 
in many textile products, different materials are used for design or functionality reasons.  

This means that the importers and textile product manufacturers are not the most important 
step at which the recycled content has to be verified. The blending of primary and secondary 
material usually happens earlier in the production chain, mainly, in the production and spinning 
of the yarn.  

Apart from knowledge about all the suppliers of secondary materials in the supply chain, also 
the mass ratio of input streams must be recorded, which differs from due diligence schemes 
wherein only the source itself matters. Another difference is that only secondary material has to 
be monitored, as the rest only counts to the uncertified primary material part. 

Since it makes no sense to personally audit a manufacturer of final textile products without 
examining the supply chain, the application and auditing of a management system could help, 
where the auditing and mass balance for every supplier of secondary material are included.  
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Conclusion 

► In order to verify a certain recycled content of a textile product, during all steps of the supply 
chain the textile product involving the recyclate has to be monitored for recycled content and 
material flows (addition and loss of recycled fibres during the processing).  

► A third-party audit is required at the sites where the recycled materials are recovered from the 
textiles waste and later processed together with primary material. This excludes all steps 
where only primary material is involved, as this does not need to be monitored for recycled 
content.  

► As soon as primary material and secondary material are combined, the quantities and material 
flows need to be tracked.  

► A management system for the textiles product manufacturer could ensure audits for recycled 
content in the whole supply chain. 

6.3.1.4 Auditing the recycled content  

The starting point for auditing the recycled content in textile products, as already mentioned, is 
the inspection of a recycling plant's premises by a notified body, as this serves as certification of 
the source of recycled material. Without certification, it would be easy to sell primary material 
as recycled. Certification includes auditing the production site and the reports addressing input 
and output flows to certify that the recycler is actually able to produce the claimed amount of 
recycled material. The output is then certified by the notified body that it is actual secondary 
material, which can also be pre-treated scraps that have to be processed further by another 
company.  

The auditing of recyclers also should include the differentiation between different sources of 
secondary material. This is not only necessary to differentiate between fibres and, e.g., plastic 
bottles, but can also differ between PCR and PIR. This leads to more transparency and giving 
labels or certificates for recycled content based on the initial audit the possibility to differentiate 
between them.  

To give an example of how such a process could look like, the following exemplary process is 
depicted: 

► Auditor selection: The recycler selects an accredited auditor. 

► On-site auditing: The recycling plant is inspected by the chosen auditor on-site. 

► Information exchange and report: A report is written and additional information is 
exchanged between the recycler and the auditor. 

► Third party checks: A third party – an anonymous auditor (also accredited) – checks the 
report to ensure uniformity and rigour in all the new reports. There are also spot-checks on 
monitoring reports. 

► Certification: After a successful audit, a certification valid for a certain period of time 
(maximum one year) is issued. 

► On-site monitoring audit: Before the certification period ends, a new audit takes place on 
site, which is not as detailed, but checks all relevant points to ensure continuity of the earlier 
findings. 
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The recycler's audit offers the possibility to ensure other specifications (e.g. monitoring of input 
sources for a carbon footprint calculation) and the coherence of the recycling plant with the 
measures of other regulations and is therefore recommended anyway. However, combining too 
many aspects in one audit could also lead to excessive expectations of the auditor, as he or she 
must have knowledge and experience in each area of the aspects to be audited (e.g. recycled 
content vs. human rights violations). 

From this point on, every step and every facility involved in processing the materials and 
involving the blending of secondary and primary materials must be audited in-person by a 
notified body to verify the resulting recycled content. It may be noted that deceptive practices 
cannot always be noted by an auditor; even with an in-person audit, there still can be ways to 
circumvent the requirements, as the auditors can only look into the past and audit what is there 
(see ‘challenges and concerns’ below). The above-mentioned example of the audit of a recycler 
can be used for other steps in the value chain as well such as yarn and fabric producers. The 
standard EN 45557:2020 ‘General method for assessing the proportion of recycled material 
content in energy-related products’ can serve as an additional basis for this. 

The audit must verify not only the technical aspects of production, but also the traceability of the 
input and output flows involved in the recycled material, including weighing certificates and 
documentation of each material flow. The longer such a production chain is, the more on-site 
audits by third parties have to be carried out. While such audits involve serious effort, auditing is 
nevertheless the safest way to achieve transparency. The value chain for textiles is very complex. 
Therefore, certificates of the suppliers should be usable as a basis for every audit, so that not 
every auditor has to visit all supplying companies. This, however, is only possible if all audits can 
be held to the same high standards. 

Conclusion 

► The on-site audit processes of the recyclers serve as a basis for the recycled content but have 
to be complemented by on-site audits for every company that blends secondary and primary 
material. 

► A management process for the economic operator who places the textile product on the 
European market, supported by an audit, could include the requirements for the supply chain, 
as the ESPR only commits the economic operator that places the product on the European 
market. 

6.3.1.5 Recycled content provisions in different legislations 

At the time of writing (mid-2025), legal recycled content requirements exist in the Batteries 
Regulation for various battery raw materials, in the Packaging and Packaging Waste Regulation 
(PPWR) and the Single-Use Plastics Directive (SUPD) for recycled plastics in beverage bottles. 

Table 40 displays the wording of the different recycled content provisions in these legal 
documents. The SUPD specifies the recycled content of PET / beverage bottles to be ‘calculated 
as an average for all […] bottles placed on the market on the territory of that Member State’. In 
contrast, the recycled content is calculated per year and per manufacturing plant in provisions in 
the PPWR and the Batteries Regulation. 
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Table 40: Wording of the legal text for recycled content provisions in the Single-Use Plastics 
Directive (SUPD), the Packaging and Packaging Waste Regulation (PPWR) and the 
Batteries Regulation 

Docu-
ment 

Legal text 

SUPD 
Article 6 

5. With regard to beverage bottles listed in Part F of the Annex, each Member State shall 
ensure that: 
a) from 2025, beverage bottles listed in Part F of the Annex which are manufactured from 
polyethylene terephthalate as the major component (‘PET bottles’) contain at least 25% 
recycled plastic, calculated as an average for all PET bottles placed on the market on the 
territory of that Member State; and 
b) from 2030, beverage bottles listed in Part F of the Annex contain at least 30% recycled 
plastic, calculated as an average for all such beverage bottles placed on the market on the 
territory of that Member State. 

PPWR 
Article 7 

1. By 1 January 2030 or 3 years from the date of entry into force of the implementing act 
referred to in paragraph 8 of this Article, whichever is the latest, any plastic part of packaging 
placed on the market shall contain the following minimum percentage of recycled content 
recovered from post-consumer plastic waste, per packaging type and format as referred to in 
Table 1 of Annex II, calculated as an average per manufacturing plant and year: 
a) 30% for contact-sensitive packaging made from polyethylene terephthalate (PET) as the 
major component, except single-use plastic beverage bottles; 
b) 10% for contact-sensitive packaging made from plastic materials other than PET, except 
single-use plastic beverage bottles; 
c) 30% for single-use plastic beverage bottles; 
d) 35% for plastic packaging other than those referred to in points (a), (b) and (c) of this 
paragraph. 

Batteries 
Regulation 
Article 8 

1. From 18 August 2028 or 24 months after the date of entry into force of the delegated act 
referred to in the third subparagraph, whichever is the latest, industrial batteries with a 
capacity greater than 2 kWh, except those with exclusively external storage, electric vehicle 
batteries and SLI batteries that contain cobalt, lead, lithium or nickel in active materials, shall 
be accompanied by documentation containing information about the percentage share of 
cobalt, lithium or nickel that is present in active materials and that has been recovered from 
battery manufacturing waste or post-consumer waste, and the percentage share of lead that is 
present in the battery and that has been recovered from waste, for each battery model per 
year and per manufacturing plant. 

Sources: SUPD (Directive (EU) 2019/904), PPWR (European Parliament; European Council 2025), Batteries Regulation 

(European Parliament; European Council 2023) 

6.3.2 Status quo (recycled content) 

This chapter covers information on the market of recycled fibres, recycled content in products 
on the current market as well as companies’ claims and business strategies in relation to 
recycled content. Furthermore, it gives a summary of the status quo of the verification of 
recycled content. An interim conclusion describes the extent to which the status quo provides a 
good starting point and solid basis for a mandatory recycled content requirement in textiles. 

6.3.2.1 Market of recycled fibres 

Table 41 shows the share of recycled fibres in the respective fibre production. The shares in the 
table refer to the entire fibre market, regardless of the subsequent area of use for the fibres. In 
addition to clothing, the fibres are also used for home textiles, technical textiles, or other 
industrial applications, such as in the automotive or construction industries. Furthermore, for 
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the production of recycled fibres, material streams from other industrial sectors are often used, 
e.g. packaging. The share of recycled fibres originating from closed-loop recycling globally was 
less than 1% in 2023 (Textile Exchange 2024). Looking at the trends, the recycled fibre market 
has remained consistently low over the past five years. 

Table 41: Estimated global share [%] of recycled fibres in the respective fibre production 

Fibre 2020 2021 2022 2023 

Polyester* 15 15 14 12 

Polyamide 2 2 2 2 

Polypropylene 0.6*** 0.2 0.2 0.3 

Elastane see above 3 3 3 

Cotton** 0.96 1 1 1 

Manmade cellulosic 
fibres (MMCF)  

0.4 0.5 0.5 0.7 

Wool 6 6 7 6 

Down  1 1 1 1 
*98% of recycled polyester is based on PET bottles. Other sources include ocean waste (Ocean Bound Plastic (OBP) 
certification), packaging waste, industrial plastic waste, or old textiles; 
**recycled cotton refers exclusively to mechanically recycled cotton. In the chemical recycling of cotton, the result is a 
regenerated cellulose fibre. 
***The share includes polypropylene, elastane and acrylics. 
Source: Textile Exchange (2021; 2022c; 2023; 2024) 

The fibres considered most significant for establishing a recycled content requirement, based on 
their global market share, are polyester (57.2%), cotton (19.9%), polyamide (5.3%), and viscose 
(5%). Although wool only holds a minor role in the global fibre market with 0.9%, it should still 
be considered in the development of recycled content quotas, as there are already established 
recycling processes on a larger scale (Textile Exchange 2024). 

The relatively high share of recycled polyester in fibre production is currently covered by using 
materials from the packaging industry, particularly recycled PET (rPET) from bottles. Generally, 
approximately 75% of globally rPET from PET bottles is diverted for other product lines, such as 
the production of textile fibres (Cobbing et al. 2023). For Germany, GVM (2022) concludes that 
by 2025, instead of 88 kt, a maximum of only 24 kt (i.e., less than 30%) of rPET can be used for 
fibres, as its use in beverage bottles is increasing due to legal requirements and commitments 
from the packaging industry. The reduction in the amounts of rPET available for fibres from 
bottle collection is likely to be generalized due to the Europe-wide quotas of the PPWR and the 
commitments of globally operating companies beyond these quotas. 

The use of rPET from bottles in polyester textiles is not only a problem of decreasing availability. 
It is also problematic because 31% of fibres from post-consumer textiles are blends, making 
fibre-to-fibre recycling difficult (van Duijn et al. 2022). As a result, PET bottles are removed from 
a closed loop and downcycled as it is not possible to obtain recycled polyester from post-
consumer textiles that can be used as an input to PET bottle production again. Furthermore, the 
use of rPET from bottle recycling does not contribute to prevent textile waste. Some bring 
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forward the argument that its use is hindering solving the issue that most textiles are not 
recycled at the end of their use and thus become waste, which is either incinerated or landfilled.  

6.3.2.2 Recycled content in products on the textile market today 

There are already garments on the market with ambitious recycled contents. Van de Burgt et al. 
(2023) estimates an average of up to 20%. There are individual products with very high recycled 
content such as the ‘Monovest” by Neumühle Switzerland GmbH made of 100% rPA 
(Bundespreis ecodesign 2023) or the sleeping suit ‘Sleep 'til Infinna” by Armed Angels fully 
made of recycled cellulosic fibres from post-consumer textiles (Bundespreis ecodesign 2024) 
both winners of the German Ecodesign Prize in 2023/4. 

In the market research conducted for the product selection (see Chapter 3.3) the recycled 
content in T-shirts was analysed21. There was a wide variation in indicated recycled content, if 
any quantitative information was provided. Among cotton T-shirts claimed to contain recycled 
cotton, the stated recycled content varied from 20% and 100%. The majority of cotton T-shirts 
that had a share of recycled fibres contained 20% recycled cotton (around 55%) (see Table 
62Table 62: Results of the market analysis on recycled content in T-shirts made from cotton 
and polyester, Annex A.1). For polyester T-shirts that were claimed to contain recycled material, 
the stated recycled content varied from 30% and 100%, while the majority (around 65%) stated 
a recycled content of 100%. Few certificates were provided to confirm the declared recycled 
content. The most common certificates are the Global Recycled Standard (GRS) and Recycled 
Claim Standard (RCS). However, these certificates do not require the disclosure of the absolute 
recycled content of the product. Furthermore the certificates do mostly not clearly regulate, 
whether the recycled content has to refer to the article or only to the fibre content (e.g., 50% of 
the cotton in a 50/50 polycotton blend corresponds to a 25% share in the article) (GRS 2014). 
See Chapter 6.3.2.4 for more details on the verification of recycled content in textiles today. 

In general, it can be stated that there are not only a few products that contain recycled content 
on the market. Also, exemplary products containing recycled content can be found for the fibres 
with the highest market shares, i.e. polyester, cotton, polyamide and viscose. However, a 
systematic market analysis is difficult as the information on recycled content is not transparent, 
and there is a lack of a solid data foundation on the product- and fibre-specific use of recycled 
fibres.  

6.3.2.3 Claims and business strategies related to recycled content 

In a survey conducted by McKinsey & Company (2021) with global sourcing executives, 21% of 
the respondents stated that they aim to replace at least 30% of virgin cotton with recycled 
cotton by 2025. Furthermore, 25% indicated that they want to use polyester from fibre-to-fibre 
recycling in at least 30% of their polyester products, and another quarter of the companies 
expressed the same for their viscose products. According to Köhler et al. (2021), the uptake of 
recycled content is one of the main circular strategies of businesses.  

As part of this study, ten brands22 were examined regarding their goals for using recycled 
materials. This is to show that the topic is part of business strategies and can therefore be 
considered relevant. Of the ten brands analysed, four have set specific short-term goals for using 
 

21 The ten fashion platforms in Germany with the highest turnover were filtered for T-shirts with recycled content made from 100% 
cotton or 100% polyester. Not all fashion platforms allowed filtering by recycled content. In total, 64 T-shirts made from 100% 
cotton and 61 T-shirts made from 100% polyester were analysed, where a recycled content was specified. Blends were not 
considered for simplicity. 

22 The analysed brands/online retailers were: PUMA, Adidas, Nike, Zara, H&M, Shein, C&A, Asos, Tommy Hilfiger, Otto Group. 



TEXTE Ecodesign for Sustainable Products Regulation: requirements for the ecodesign of textiles and the possible transfer 
to an ecodesign label 

195 

 

recycled materials by 2025 (the year of publication of this study). It is noticeable that these 
short-term goals all relate to recycled polyester:  

► PUMA plans to increase the share of recycled polyester from textile waste in both its clothing 
and accessories to 75%, measured by the weight of each item (Puma 2025b). 

► ADIDAS aims to use only recycled polyester by 2024, which includes material sourced from 
ocean-threatening plastic (adidas 2025).  

► Nike uses recycled plastic bottles for polyester production and nylon from post-consumer 
waste, such as fishing nets. Additionally, since 2020, the majority of the cotton raw material 
input comes from organic, recycled, or third-party certified cotton (Nike Inc. 2023).  

► ZARA targets using 100% recycled polyester and sustainable ‘lower-impact”23 linen by the 
end of 2025 (Inditex 2024). 

Mid-term, e.g., by 2030, and long-term goals, e.g. by 2050, are found to be more ambitious in 
numbers, but less concrete in relation to fibre-specific goals. For example, C&A plans to use 
100% more sustainable sources for materials by 2028 (C&A Mode GmbH & Co. KG 2022) and 
ASOS intends to make all its products sustainable or based on recycling by 2030 (Wightman-
Stone 2021). ZARA and ADIDAS plan to further increase the proportion of recycled textiles in the 
long-term: ADIDAS aims for climate neutrality by 2050 (ISPO 2022), while ZARA intends to use 
40% recycled materials and 25% sustainable plant fibres by 2030 (Market Screener 2023). 
SHEIN aims to replace 31% of the polyester used in its products with recycled material by 2030 
(SHEIN). H&M has adjusted its goal from using 30% recycled textiles by 2025 to 50% by 2030 
(Fachverband Textilrecycling 2024).  

In general, the brands' claims suggest that they often consider recycled or otherwise sustainable 
materials as equivalent for achieving their goals (e.g., organic cotton or recycled cotton instead 
of conventional cotton). 

6.3.2.4 Existing verification schemes for recycled content in textiles today 

Based on the general considerations for the verification of recycled content (see Chapter 6.3.1), 
the certificates listed in the following table were analysed to determine the extent to which they 
contain verification for recycled content and can be used for the minimum requirements for 
recycled content in textiles. The objectives, independence and transparency aspects of the 
certification, the permitted raw material sources and environmental and social compatibility 
were analysed; however, this is only a broad analysis and cannot vouch for the eligibility of a 
certification scheme.  

To claim a certain recycled content under ESPR, there have to be certain criteria fulfilled. In this 
study, the authors conclude, that schemes are not applicable, if 

► they do not differentiate between recycled and bio-based material, 

► they do not differentiate between fibre- and non-fibre-based waste, and  

 

23 Inditex defines 4 sustainability metrics for the classification of lower-impact raw materials: Impact analysis, traceability, standards 
and certifications and fibre suppliers assessment (Inditex 2024). 

https://about.puma.com/de/node/1767
https://www.ispo.com/unternehmen/das-ist-der-nachhaltigkeits-plan-von-adidas
https://www.nike.com/de/nachhaltigkeit/materialien
https://www.zara.com/de/de/z-join-life-mkt1399.html
https://www.c-and-a.com/image/upload/v1695633741/corporate/pdf/reporting/sustainability/CA-Sustainability-Report-2022.pdf
https://www.sheingroup.com/our-impact/#planet
https://www.bvse.de/gut-informiert-textil-recycling/nachrichten/10577-h-m-gruendet-recyclingfirma-syre-fuer-das-textil-zu-textil-recycling-von-polyester.html
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Interim conclusion 

It was found that recycled fibres are available for all common fibre types, but in recent years there 
has been little change in their market shares. Products on the market also increasingly contain 
recycled materials, but platforms do not systematically indicate this and information on the 
recycled content in products on the market is not transparent, e.g., not specified or not 
comprehensible due to unknown calculation methodology. Of a longlist of certificates and labels 
for textiles, only one certificate reliably proves a fibre-to-fibre recycled content for textiles in a 
way that ESPR requirements could be certified. Nevertheless, for large companies and brands, 
recycled content is an important part of their sustainability strategies. 

These findings make it difficult to assess how far the market has come in terms of recycled content 
in textiles. Against the background of the lack of a comprehensive market overview, it is not 
possible to derive a minimum recycled content target based on its market penetration.  

6.3.3 Considerations and proposals by others 

This chapter refers to studies and summarises proposals that have already been made for 
mandatory recycled content requirements. Some stakeholders, including participants in the 
workshop series conducted as part of this project (see Chapter 2.3), raised concerns with 
regards to recycled content requirements. Their arguments are evaluated below.  

(Mandatory) recycled content targets are not only one of the important strategic policy goals of 
the EU textile strategy (European Commission 2022b), but they are also found to be beneficial or 
recommended by publications and stakeholders:  

Duhoux et al. (2021) find that ‘to stimulate the demand and incentivise investments, the EU may 
consider the introduction of mandatory recycled content for certain textile products and put 
measures in place that level the playing field for recycled fibres’. According to EEA (2022a), 
‘recycled content requirements ensure that producers buy SRMs25 regardless of price’ which as a 
result – and as brought forward by Duhoux et al. (2021) - increases the demand of recycled 
fibres and thus supports investment in recycling. With the objective to ‘decouple production 
from the use of virgin resources, and to send a demand signal for solutions that deliver ease of 
disassembly and recyclability by design’, the EMF (2024) sets recycled content targets in 
relation to EPR policy. It could be calculated as ‘the minimum percentage of non-reusable 
textiles that are sent to textile-to-textile recycling relative to the total amount of non-reusable 
textiles, with the percentage increasing year-on-year as textile recycling capacity scales up’. 
Among the stakeholders that participated in the study by Duhoux et al. (2021), there was overall 
little disagreement about the introduction of low targets for recycled content by 2024. They 
perceived a mandatory recycled content ‘as a useful policy incentive to stimulate demand for 
recycled fibres” and specified that ‘it could start with few carefully selected product groups and 
low targets that are in line with technical feasibility.”  

In contrast to the stakeholder survey as part of the study of Duhoux et al. (2021), the 
participants of the workshop series have raised concerns regarding the requirement for a 
minimum recycled content target. Some of the arguments refer to the (technical) barriers and 
challenges of fibre-to-fibre recycling (see Chapter 6.1.2), e.g., the input material available for 
fibre-to-fibre recycling is either of too small quantity or of too low quality. In addition, the aim of 
promoting recycling in Europe is viewed critically, since, mainly recycled fibres from Asia are 
used. Then there are several arguments that relate to supposedly immature knowledge base 
 

25 SRM = secondary raw materials 
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Product  Source Requirement By 
2035 

Workwear (short lifetime)* PCR 5% per item from 2027 onwards, increase of 3% per 
year 

29% 

Workwear (long lifetime)*  PIR, 
PCR 

5% per item from 2027 onwards, increase of 2% per 
year 

21% 

* Personal protective equipment excluded. 
Note: Here, short lifetime means < 2 years and long lifetime > 2 years. 
Source: Van de Burgt et al. (2023) 

According to article 5.1(k) of the ESPR, recycled content is an ecodesign requirement to be 
considered in product-specific delegated acts if relevant to the product group concerned. Article 
2.7 of the ESPR defines ecodesign requirement as '[...] a performance requirement or an 
information requirement aimed at making a product, including processes taking place 
throughout the product’s value chain, more environmentally sustainable‘. Based on the 
definition of a product (ESPR, article 2.1: product means ‘[...] any physical goods that are placed 
on the market or put into service”), ecodesign requirements apply to every product, i.e. physical 
good on the EU market. In contrast to the recycled content provisions in other EU legislations, 
for recycled content requirements in ESPR, the requirement must not be calculated as an 
average per Member State or per manufacturing plant with consequences for producers as well 
as certification. Instead, this results in specific requirements on the chosen certification scheme 
to verify the recycled content. Considering the different chain-of-custody schemes in ISO 
22095:2020-10 (see Chapter 6.3.1.2) only ‘identity preservation’, ‘segregation’ and ‘controlled 
blending’ could be permitted, as the proportions of the recycled content in the final product are 
known in these schemes. This is in contrast with stakeholder opinion raised during the 
workshop series conducted as part of this study. It was asked whether it would be possible to 
move away from the product-related approach. However, the product-related approach is 
assumed to be in the nature of the product policy instrument of the ESPR. Therefore, it is 
concluded there, that a batch- or sector-specific recycled content quota (similar to the Single-Use 
Plastics Directive (SUPD) or Battery Directive) could not be regulated via the ESPR (see Chapter 
6.3.1.5 that displays the wording of the different recycled content provisions in these legal 
documents). The SUPD specifies the recycled content of PET / beverage bottles to be ‘calculated 
as an average for all […] bottles placed on the market on the territory of that Member State’. In 
contrast, the recycled content is calculated per year and per manufacturing plant in provisions in 
the PPWR and the Batteries Regulation.  

6.3.4 Proposal for a minimum requirement  

6.3.4.1 The proposed recycled content targets and conditions 

At this point, the recyclate quotas developed in this study will be presented, including the 
conditions and examples of how they apply. 

Reference to the product categorisation  

According to Delre et al. (2024c), the recycled content of a textile apparel is ‘specific to the 
function that the item must provide’ (p. 134). E.g. ‘when constructing fabrics, knitted products 
are generally better suited for incorporating mechanically recycled fibres due to their more 
flexible structure compared to woven fabrics’ with the exception of denim trousers (Delre et al. 
2024c, p. 136). This means that the recycled content is defined specifically for a product 
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Figure 25: Proposed recycled content targets for T-shirts and jeans in 2030 

 

6.3.4.2 Validation of the proposed recycled content quotas 

To estimate whether a requirement in the form of a mandatory recyclate content can potentially 
be met, it is necessary to compare the expected demand for recycled fibres with the current and 
potentially available supply of recycled fibres from fibre-to-fibre recycling.  

For this, the input side was first considered: Huygens et al. (2023) surveyed the fibre-to-fibre 
recycling capacities per year in the EU and determined the Compound Annual Growth Rate 
(CAGR) of the textile recycling sector in the EU based on a cross-evaluation of various studies 
with subsequent verification by stakeholders. The identified capacities for recycling are 0.7-0.85 
million tons of textiles per year in 2023 and a forecast of 1.3 million tons per year in 2035. These 
amounts can theoretically be processed in existing or planned facilities in the EU. However, this 
does not mean that these amounts will actually be implemented. Furthermore, it is not specified 
that the recycled fibres must necessarily be recycled with the aim of use in the textile sector. 
Currently, non-woven applications of recycled textile fibres, for example in the automotive or 
construction sector, are common. Considering exclusively closed-loop recycling processes that 
recycle fibres with the aim of application in the clothing sector, the estimated recycling 
capacities in 2023 are 0.2–0.3 Mt/year and 0.3–0.4 Mt/year in 2030. McKinsey, on the other 
hand, assume that up to 70% of the textile waste available for recycling in the EU could be 
recycled for use in the clothing sector by 2030 (McKinsey & Company 2022). Although figures on 
the production of recycled fibres are available at a global level (see Table 41 in chapter 6.3.2.1), 
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technologies to scale up to industrial levels by 2030 with several projects targeting a combined 
capacity of > 320 kt per year33. 

One way of taking this market situation into account, but at the same time providing a strong 
incentive for the expansion of closed-loop recycling plants, would be to initially limit the 
requirements to certain product groups with high market significance, such as T-shirts and 
jeans. With the expected increase in capacities, the requirements can be successively extended 
to other product groups. 

6.3.4.3 Supportive measures 

In the workshop series, the following supporting measures were mentioned: Capacity building 
in market surveillance, incentives and support for infrastructure investments and the intro-
duction of tax advantages or advantages in CO2 accounting when implementing recycled content. 
It was suggested to combine the recycled content target (push instrument) with incentives (pull 
instruments). Duhoux et al. (2021) add from their stakeholder consultation the importance of 
regulating unsubstantiated claims regarding recycled content. In addition, industry-initiated 
standardisation processes are proposed: ‘Together with industry, central terms and rules could 
be defined to ensure the establishment of high-quality recycling streams’ (Duhoux et al. 2021). 

In the workshop series, the following supporting measures were mentioned: Capacity building 
in market surveillance, incentives and support for infrastructure investments and the introduc-
tion of tax advantages or advantages in CO2 accounting when implementing recycled content. It 
was suggested to combine the recycled content target (push instrument) with incentives (pull 
instruments). Duhoux et al. (2021) add from their stakeholder consultation the importance of 
regulating unsubstantiated claims regarding recycled content. In addition, industry-initiated 
standardisation processes are proposed: ‘Together with industry, central terms and rules could 
be defined to ensure the establishment of high-quality recycling streams’ (Duhoux et al. 2021). 

6.3.5 Possible implications / Potential impacts 

The intended effect of the quotas for the use of recycled materials, as developed in this study, is 
to strengthen the market for recycled materials and thus encourage recycling, specifically fibre-
to-fibre recycling. The aim is for the formulated conditions, e.g., that recycled content must 
originate from fibre-to-fibre recycling, to contribute to achieving this effect.  

Unintended consequences should be carefully monitored and addressed. These might be a 
decrease in the quality, rising prices for recycled materials and thus, for the products made from 
them. A redirection of existing recycled materials, here e.g. PET beverage bottles, textiles (EEA 
2022a) is not considered probable taking into account the formulated conditions targeting a 
fibre-to-fibre-recycling.  

The properties of mechanical recycled fibres are different to virgin fibres and the use of recycled 
fibres can lead to a decrease of durability. The trade-off is discussed in more detail below in 
Chapter 6.3.5.2. 

Mechanically recycled fibres often have limited recyclability due to their already decreased 
quality in terms of fibre length and yarn evenness (Huygens et al. 2023; Oeko-Institut 2023). As 
a result, the overall recyclability of textile products may decline over time, since fibre quality 
tends to decrease with each recycling cycle. This poses a significant challenge to achieving 
genuinely circular textile systems. 
 

33 Statement of a participant of the workshops conducted in this project.  



TEXTE Ecodesign for Sustainable Products Regulation: requirements for the ecodesign of textiles and the possible transfer 
to an ecodesign label 

214 

 

There were also concerns expressed regarding compliance with the European chemicals 
regulation REACH; this is analysed in the chapter on substances of concern in Chapter 7.1.4.  

Finally, a global perspective on fibre availability and existing recycling technologies is necessary 
in order to anticipate possible impacts on markets and pricing. High demand combined with 
limited supply of recyclates could lead to significant price increases and financial risks especially 
for SMEs. There is also a risk of new dependencies on other economic powers, for example if 
large recycling capacities are primarily established in countries such as China.  

6.3.5.1 Stakeholder feedback on the proposals for recycled content  

The majority of stakeholder statements point out that there is a lack of reliable data on material 
availability, technical feasibility, quality-related restrictions and a holistic assessment of the 
impact and benefits of using recycled materials. Some stakeholders see a better understanding 
of current market availability and possible rebound effects from the use of recyclates as a 
prerequisite for setting minimum requirements.  

Some of the stakeholders consider the proposed percentages to be feasible; in the case of 
synthetic fibres, more ambitious targets were also proposed as an important instrument to 
enable the scaling of existing technologies and to have a steering effect on innovation, 
infrastructure development and market transformation. Furthermore, chemical recycling is 
associated with fewer quality problems, which in turn could have a negative impact on the 
durability of the products. One chemical recycler suggested a minimum recycled content of 10-
15% for polyester fibres by 2030. This proposal was based on the expectation that chemical 
recycling technologies are now scaling up to industrial levels (with several projects targeting a 
combined capacity of > 320 kt per year) and therefore should be considered alongside 
mechanical recycling in policy frameworks. This stakeholder urged for an immediate demand for 
recycled polyester content of at least 5% before 2030, in order to stimulate investment; this 
immediate start must be linked to the gradual phase-out of r-PET from bottles and a binding 
revision should be introduced to allow for adjustments to realised capacities.  

For natural fibres in contrast, it was suggested by a textile association that no recycled content 
requirements should be imposed for the time being. They generally refer to the loss of quality 
due to mechanical recycling as the reason for this. This conflict of objectives is discussed in more 
detail further down. 

A general concern of some stakeholders is the definition of the recycled content at product level. 
This is perceived as too inflexible and too time-consuming in the subsequent verification of 
product-specific recyclates. As an alternative, a recycled content at company or portfolio level 
was proposed. 

Some of the stakeholders reject the specification of recycled content at the present time; sorting 
and collection structures and recycling capacities should first be promoted via other 
instruments (e.g. EPR, tax incentives or advantages in CO₂ accounting, environmentally friendly 
public procurement). Only when recycled fibres match those of virgin fibres in terms of price, 
availability and quality can a mandatory recycled content be seriously discussed. Otherwise, the 
global competitiveness of companies will be weakened, and they will be exposed to the financial 
risks of fluctuating and expensive recyclate prices. 

Furthermore, the certification requirements and the administrative efforts were claimed to be a 
competitive disadvantage for European companies in the global market, especially for SMEs. 
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6.3.5.2 Zoom-In: Trade-off between recycled content and durability 

To date, mechanical recycling of textile fibres is by far the most commonly used recycling 
process (Huygens et al. 2023). This requires tearing the textiles into individual fibres, which 
damages the fibres. Specifically, this results in shorter fibre lengths and lower fibre length 
uniformity of the recycled fibres compared to virgin fibres. The proportion of short fibres, the 
average fibre length and the longest fibres are in turn decisive for the further spinning process 
and the yarn quality (Baumann et al. 2023). Stakeholders report that the fabric of material made 
from recycled cotton appears significantly rougher and shows greater signs of wear, which can 
result in a different colour impression (Oeko-Institut e.V. 2023). An investigation of recycled 
wool revealed that the yarns were ‘hairier” due to the higher short fibre content, which led to 
poorer pilling values for the fabric. The tensile strength of products containing recycled wool 
was also lower than that of products made from virgin wool34.  

The spinning technology chosen influences the subsequent durability of the yarns: according to 
Abbas et al. (2025) ring-spun yarns are characterised by higher bursting strength and lower 
pilling tendency compared to rotor-spun yarns, as the fibres are better integrated into the yarn 
structure during ring spinning. According to stakeholder feedback, to compensate for the lower 
quality of mechanically recycled wool fibres, practices such as using more (virgin) fibre material 
or adding elastane are also applied to achieve the desired quality. This, in turn, can lead to 
negative interactions with other product aspects, such as environmental impacts due to 
increased material consumption or reduced recyclability due to the use of elastane.  

However, research projects are addressing ways to improve the quality of mechanically recycled 
fibres. For instance, the German Institute of Textile and Fibre Research Denkendorf (DITF) has 
achieved a reduction in fibre shortening by adjusting the tearing parameters in the recycling 
process. This has enabled the production of yarns made entirely from recycled aramid fibres for 
use in clothing production. Nevertheless, they emphasised that yarns made from recycled fibres 
are not suitable for producing all types of apparel . Will and Çağdaş (2023) have introduced a 
recycling toolbox for spinning cotton ring yarns with a high share of recycled fibres. They tested 
a fibre blend of 50% recycled cotton and 50% virgin cotton for a yarn count of Ne 30. They used 
pre-carding, an additional cleaning step to remove yarn pieces and reduce neps and thick places. 
This is followed by combing, which reduces the proportion of short fibres and allows a larger 
proportion of recycled material to be used. However, combing also combs out a larger 
proportion of the recycled fibres due to their decreased fibre length, which is why the 
proportion of virgin fibres in the fibre blend increases by 8-11% depending on the set noil 
level35. The higher the noil level is set, the better the tenacity of the yarn, but a larger proportion 
of fibres is also combed out. These combed out fibres can be used to produce recycled rotor 
yarns with yarn counts of Ne 12 to Ne 16. However, these are not sufficient for many 
applications due to their lower tenacity. As a third step, the fibre mixture is compacted, which 
makes the yarn more tear-resistant and reduces hairiness. By applying these process steps, a 
recycled yarn with a recycled cotton content of 40% after the combing process could be 
produced, which had a comparable quality to a carded cotton yarn made from 100% virgin 
cotton.  

Textile Exchange (2025c) has compiled an overview for cotton and wool of technically possible 
yarn counts depending on the spinning process used and the proportion of mechanically 
recycled fibres. According to this, ratios of 5–60% mechanically recycled cotton from pre- or 
 

34 Unpublished scientific Coursework of Ayla Bernkopf / HS Niederrhein, conducted for ROY ROBSON, 2024. 
35 The noil level describes the percentage of short fibres and impurities removed during the combing process of textile fibres.  
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7 The presence of substances of concern (SoC)38 
The term of substances of concern (SoC) has firstly been introduced in 2020 in the Chemicals 
Strategy for Sustainability of the European Commission (2020b). The final definition in the ESPR 
will firstly be introduced in this chapter which is then followed by an analysis on how the 
criteria have been dealt with in the textile industry so far. 

SoC are defined in Article 2(27) of the ESPR and includes four letters that define independent 
criteria for a concern (see Figure 28): The definition refers on the one hand to the hazardous 
properties of substances as defined in the European chemicals legislation, namely the 
regulations REACH (European Parliament; European Council 2006), CLP (European Parliament; 
European Council 2008) and POP (European Parliament; European Council 2019b). In addition 
to the substances of very high concern under REACH (SVHC or candidate list substances), 
further hazard classes are listed, e.g. substances classified as carcinogenic, mutagenic, or toxic 
for reproduction (CMR substances) of category 2, substances of so-called new hazard classes 
(e.g. endocrine disruptors with effects on human health or the environment, or persistent, 
mobile and toxic properties) or sensitising substances, all which are listed in Annex VI of the CLP 
regulation. Parts of the hazard classes, listed in Article 2(27)(b) under (iv), (v), (vi) and (vii) of 
the SoC definition are specific to EU legislation and do not exist in the Globally Harmonized 
System of Classification and Labelling of Chemicals (GHS) classification schemes (United Nations 
2023). 

The European Commission (2024b) estimates that the number of substances falling under the 
SoC definition of the ESPR can be counted as follows: 

► ~450 substances (individual SVHC under REACH); 

► ~5,000 substances (relevant harmonized classification under CLP); 

► several hundred substances under the POPs Regulation. 

No overview is available today how many of those substances with a harmonized classification 
are used in textile production. To get an estimation a detailed search for each substance and 
their possible usage in textile chemicals would be necessary. 

In addition to these substances classified as hazardous to the environment or human health, the 
last criterion for SoC mentions adverse effects on the reuse and recycling of materials in the 
product in which they are contained.  

 

38 This chapter was written by Anett Matthäi, Hochschule Hof, and Katja Moch, Öko-Institut. 
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Figure 28: Definition of substances of concern in Article 2(27) of the ESPR  

 
Source: Article 2(27) of the ESPR; https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L_202401781  

According to Article 5 (14) for any substance defined under Article 2 (27) of the ESPR in a textile 
product group it should be considered if  

‘(a) based on standard technologies, the substances make the reuse, or recycling process 
more complicated, costly, environmentally impactful, or energy- or resource-demanding; 

(b) the substances impair the technical properties or functionalities, the usefulness or the 
value of the recycled material coming from the product or products manufactured from 
that recycled material; 

(c) the substances negatively impact aesthetic or olfactory properties of the recycled 
material.” 

According to Article 7 (5) of the ESPR, the information requirements shall make it possible to 
track the SoC, throughout the life cycle of the products concerned. The information required 
shall include a unique substance identification39 as well as information on e.g. the concentration 
 

39 „(a) the name or numerical code of the substances of concern present in the product, as follows: (i) name in the International 
Union of Pure and Applied Chemistry (IUPAC) nomenclature, or another international name when IUPAC name is not available; (ii) 

 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L_202401781
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in the final product and information relevant for among others recycling and the 
environmentally sound management of the product at end-of-life.  

Additionally, Annex I of the ESPR on product parameters addresses improvements regarding the 
presence of substances of concern (SoC). It states that the use of these substances—whether 
used on their own, as parts of other substances, or in mixtures—should be carefully considered. 
This applies to their use during the production process, as well as to any situation where they 
end up in products, including when these products become waste. 

To conclude, the ESPR sets an ambitious level with regard to data collection and communication 
of SoC used in the manufacturing process. For complex and international textile supply chains, 
the scope of European chemical regulation is limited mostly to product compliance, hence an 
implementation is challenging. To track individual substances, based on CAS-number identity, 
expertise about the substances and their possible usage in processing would be needed among 
all actors in the supply chain on individual product level.  

Information was gathered through a literature review of grey literature (reports from the EU 
Commission/authorities) and scientific publications on the impact of (hazardous) substances on 
recycling. Academic textbooks on textile industrial chemicals were also consulted. Additionally, 
interviews were conducted with experts and a survey was carried out among experts from the 
textile industry. The feedback from participants in the workshop series was also used as a 
source of information. 

7.1 Status quo in the textile industry  
A large number of chemicals are used in the various stages of textile production. There are 
merely estimations on the total number of chemicals, e.g. that 15,000 substances are used. Many 
of which are not disclosed for reasons of confidentiality (Bour et al. 2023), which is also cited be 
the JRC preparatory study (Delre et al. 2024b). Estimates by workshop participants, which also 
included chemical suppliers, are lower, at around 5,000 substances.  

The usage of the substances can be grouped into functional performance (effect) chemicals and 
auxiliary (process) chemicals. Effect chemicals, such as colourants and finishing agents, are 
supposed to remain on the textile and create a certain effect like colour or an easy-care effect. 
Process chemicals are needed to aid in the processing but are not intended to remain on the 
textile. A differentiation of both groups with regards to the ESPR requirements could be 
important, as knowledge about the effect chemicals is expected to be present to a greater extend 
among the actors in the supply chain.  

Current requirements under the European chemicals legislation REACH exist regarding the duty 
to communicate substances of very high concern (SVHC) along the supply chain. In addition, 
certain chemicals in textile products are subject to restrictions under REACH, Annex XVII or the 
POP regulation. According to EU legislation, information about hazard classes as well as known 
SVHC substances (> 0.1%) present in a textile chemical product has to be provided in Safety 
Data Sheets. This requirement does not exist outside of EU, where no or a different legal 
framework for chemicals exist.  

 

other names, including usual name, trade name, abbreviation; (iii) European Community (EC) number, as indicated in the 
European Inventory of Existing Commercial Chemical Substances (EINECS), the European List of Notified Chemical Substances 
(ELINCS) or the No Longer Polymer (NLP) list or the number assigned by the European Chemicals Agency (ECHA), if available and 
appropriate; (iv) the Chemical Abstract Service (CAS) name and number, if available.“ 
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7.1.1 Chemical management from a product development perspective 

With regard to current practices to deal with SVHCs and other restricted chemicals, participants 
in the workshop series of this study described that this is predominantly followed by 
approaches via restricted substances lists. Here, the Manufacturing Restricted Substances List 
(MRSL) of the multi-stakeholder organisation ‘Zero Discharge of Hazardous Chemicals” (ZDHC) 
(Stichting ZDHC Foundation 2025) was often mentioned as well as the Restricted Substances 
List (RSL) of the Apparel and Footwear International RSL Management (AFIRM) group (AG n.d.) 
or other voluntary standard RLSs or MRSLs. These (M)RSLs are lists of substances that have 
been identified as being hazardous to human health and the environment. These substances are 
therefore restricted above a certain concentration limit, either in the textile article (RSL) or 
during the production process, e.g. in the chemical inputs or in waste water (MRSL) (Patra and 
Pariti 2022).  

Some participants in the workshop series explained that they set up contractual requirements 
that SVHCs may not be used, and suppliers have to provide certificates of clearance for the 
article. It was explained that the restricted substances approach in textile products is then used 
as the basis for risk-based testing on final articles. Some participants described the use of 
chemical positive lists via selected environmental labels, e.g. Global Organic Textile Standard 
(GOTS) (Gots 2023), different standards of OEKO-TEX® (Oeko-Tex Service GmbH 2025b; 2025c) 
or bluesign (bluesign® 2021; bluesign technologies ag 2025). In the workshop series, it was 
highlighted that the most common way to ensure compliance with restricted substances 
requirements is through the transfer of documentation. One workshop participant reported that 
they would check and compare the chemical inventory lists (CIL) of the concerned factories.  

The set up a CIL is part of the Best Available Techniques (BAT) with regards to chemicals. The 
European BAT Reference Document for the textile industry (Roth et al. 2023) describes the 
chemical management system as part of the environmental management system. The 
conclusions of the reference document have been transferred into an implementing decision 
(European Commission 2023a) and are therefore binding within the EU for large-scale plants 
where the processing capacity exceeds 10 tons per day. However, the Best Available Techniques 
Reference Document (BREF) serve as reference and benchmark not only within the EU but 
worldwide and therefore have a global impact. The chemical management system described in 
the BREF (Roth et al. 2023) includes the technical and organisational measures to limit the 
environmental impact of the use of chemicals. Examples are an overarching policy to reduce the 
use and risks associated with process chemicals, a procurement policy to select less harmful 
process chemicals and their suppliers, a CIL of process chemicals and criteria for selecting 
process chemicals and their suppliers. There was consensus that communication and knowledge 
about chemical management system and inventories between the actors is rare. To the 
participants' knowledge, the CIL compiled and collected over the last decade as part of the Detox 
measures, a Greenpeace campaign to eliminate the use of dangerous chemicals in textile 
manufacturing (Greenpeace e.V. 2021), are not being used for the purpose of managing textile 
chemicals in products.  

In the workshop series, participants noted that the duty to provide information does often not 
take place in the supply chain and that knowledge on the chemicals used decreases significantly 
from the stage of area production onwards. Confidentiality of information was highlighted as an 
obstacle to communication: Both information on chemical substances from chemical suppliers 
and information on application processes from the wet processing mill are often not shared 
voluntarily due to the highly competitive nature of the industry. Participants described the 
knowledge in textile companies about the use of specific chemical products and substances used 
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in finishing to achieve a certain performance or usability as rather limited, especially in 
international supply chains. Rather, the process was described as follows: The company 
communicates its technical performance requirements to the finisher and the finisher 
implements these requirements on the raw material (e.g. yarn, fabric). It was highlighted that 
communication of information about chemicals is not integrated in currently used digital tools. 
Existing Product Lifecycle Management systems (PLM) and Enterprise Resource Planning (ERP) 
systems today do not offer options to set specific requirements for chemical usage during wet 
processing. This expertise lies solely with the finisher. Information on substances, performance 
and applications is provided by chemical manufacturers in the EU through REACH compliant 
Safety Data Sheets (SDS) and technical application information (TI) to the direct customers, 
which are the finishers. Outside of EU similar procedures and documentation are applicable. 
Knowledge of individual substances present in the textile chemical mixtures and chemical 
products used to achieve usability is rarely available to the textile company. 

The workshops participants agreed that usually communication involves excluding restricted 
substances from being present in the product. Occasionally, especially when a specific effect is to 
be marketed, the textile company is aware of the high-level finishing agents used (e.g. biocidal or 
water-repellent finishing).  

7.1.2 Chemical management from a chemical production and application perspective 

The possibility to alter raw materials according to the demand of the market was described by 
the workshop participants from chemical industry. A large variety of finishes can be applied to 
increase durability and usability (Lee Wayland 2011; Fischer 2011a; 2011b). The German 
Association of Manufacturers of Process and Performance Chemicals (TEGEWA) provided a 
mapping of groups of chemicals and their functionalities, which was compared to literature 
(Schindler and Hauser 2004a; 2004b) and combined with feedback from participants during the 
workshops (see Table 46). The following notes are important for the table:  

Firstly, similar substances can be used for different applications as functional ingredients to 
create an effect on the textile article.  

Secondly, it can be concluded that the same effect can be achieved in applications by different 
chemicals or other processes, for example the anti-felting treatment of wool fibres, which makes 
wool garments machine washable and thereby increasing the useability of the garment. The 
effect can be achieved by additives or by subtractive chemical processes. The last example given 
in Table 45 is water, stain and oil repellent finishing. The different effects can be achieved by 
different chemical substances classes, which today are classified in PFAS and PFAS-free chemical 
finishings. Combined water and oil repellence or water/stain/oil repellence can currently only 
be achieved by PFAS chemistry as well as oil and blood repellence, which no longer play a role in 
clothing textiles. Differentiation of the two classes of finishings is important with regards to the 
reuse as well as the recycling of textile waste from different sources, as some PFAS chemicals fall 
under the definition of SoC under ESPR. No exhaustive comparison was made between possible 
hazard classification and substances, but two examples of SoC are provided to show the conflicts 
between the different aspects of ESPR.  

Thirdly, some chemical finishes serve more than one purpose, once it is applied. For example, a 
softener may have an effect on the wearing comfort, but it may also improve sewability, thereby 
reducing the amount of wasted and damaged goods due to yarn breakage.  
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Table 45: Functional modifications by effect chemicals impacting durability and usability 
(non-exhaustive list of examples) 

Functionality Finished with / substance group:   Effect 

Tough-cotton Polyethylene (PE) in combination 
with isocyanate crosslinkers 

Sewability improvement 

Bio-polishing Enzymes (e.g. cellulases) Possible reduction of pilling 

Non-iron 
finishing / ‘Easy 
Care” 

Resins (e.g. glyoxal based) Easier to iron Antipilling 
Improved dimensional stability 
Colour tones: higher wash stability 
Reduction of mechanical properties (fibres get 
brittle, this can be partly compensated by 
addition of polyethylene dispersion). 

Hydrophilizing 
agents/ Anti-
static finishing 

Fatty acid esters and others Moisture management 
Improvement of wearing comfort e.g. for PES 
and PA textiles (sportswear) 
Soil-release effect 
Improvement of cleaning ability in home laundry 

Seam slip 
resistance 

Silica sol Increase of seam shear strength 

Antipilling/ 
Antisnagging 

Polymer dispersions in general (e.g. 
polyacrylates, polyurethanes, 
styrene acrylates, vinyl acetates, 
etc.) 

Tear/seam and abrasion resistance, rubbing 
fastness, abrasion resistance 
Increased elasticity and recovery 

Felt-free 
finishing of 
wool 

Oxidising treatment e.g. Chlorine-
Hercosett process to remove scales 
(subtractive treatment) 
Treatment with resins cover scales 
(additive treatment) 

Wool garments made machine washable 

Water, stain 
and oil 
repellents 

Special fluorine-free polymers and 
waxes, sometimes in combination 
with silicone polymers  
or 
PFAS containing polymers in 
accordance with derogations defined 
within REACH restrictions and POP 
regulation (e.g. for personal 
protection, medical uses, etc.) 

Water repellence, Durable Water Repellence 
(DWR) or 
Stain repellence or 
Oil repellence or 
Combined water/oil or water/stain/oil 
repellence with PFAS 
Protection 
Fabric is washed less often, therefore lasts 
longer 

The use of chemicals has an impact on other product aspects of the ESPR and there may be 
conflict of objectives. For durability, but also for the impact on recycling and reuse it is 
important to know how long, i.e. how many wash-dry cycles, a chemical finishing will last on the 
garment. Textile chemicals can be classified as non-permanent, semi-permanent and permanent, 
an exact definition is however not available (Fischer 2011a). Data on wash-dry cycles of some 
example finishings as shown in Table 46 were provided by TEGEWA. The durability depends on 
the respective finishing effect and the individual chemical. Thus, an individual information from 
the chemical supplier must usually be requested. Variations from few wash-dry cycles to 100 
wash-dry cycles (permanent) are possible (see Table 46). With a synthetic resin finish, the 



TEXTE Ecodesign for Sustainable Products Regulation: requirements for the ecodesign of textiles and the possible transfer 
to an ecodesign label 

223 

 

cotton forms a covalent bond with the glyoxal resin and is therefore permanent. A fluorine-free, 
stain-repellent finish, the permanence can be improved by using a cross-linking agent (~5-20 
washes). Reactive systems that are covalently bonded to the fibres, withstand an unlimited 
number of wash-dry cycles.  

One important example for the impact of the choice of the chemical finishing agent is the 
antistatic finishing of garments made from synthetic fibres. Due to their low humidity, fabrics 
made from synthetic fibre, such as Polyester, builds up static charges, which lead to clinging of 
the garment and thus a reduction in wearing comfort. Further soil and dust particles are easily 
adsorbed onto the fabric, reducing the aesthetic appearance. Both permanent and non-
permanent antistatic finishing agents are available (Bechtold and Pham 2023). Using a non-
permanent finishing agent may lead to an early disposal of the garment, due to the loss of the 
antistatic property of the garment. Considering the number of garments made from synthetic 
fibres, such as polyester, the choice of the antistatic agent is of importance for the ecodesign. 

Chemical suppliers have provided individual durability figures for the finishes shown in the 
Table 46 below. It can be concluded that brands and producers, which want to ensure durability, 
performance as well as knowledge about the presence of SoC for their product under the ESPR 
should be able to specify requirements about the chemicals to be used accordingly in the 
product specification. In order to ensure durability of the finishing on the final garment, the 
expected wash-dry cycles have to be determined during the design phase in the technical 
product specification. Also, chemical suppliers would need to actively provide this data to their 
customers. 

Table 46: How many washes will the finish last on the garment? (examples) 

Finishes with Number of wash-dry cycles 
possible 

Resins on-iron finishing / ‘Easy Care” Permanent  

Anti-pilling and softener finish ~5-20 washes 

Fluorine-free, stain-repellent finish using a cross-linking agent ~5-20 washes 

‘Tough cotton”  > 20 

Silica sol  up to 5 

Hydrophilization / Anti-static finishing > 20 or non-permanent 

Polyurethanes and other polymers  > 20  
Source: TEGEWA  

The wash resistance of the chemical finishing agent has to be considered. Knowledge of the 
combination of fibre material, production processes and chemical treatments is crucial to make 
a valid assumption about the physical durability, not only after production, but also during the 
use phase of the textile product and during sorting and preparation for recycling. Further, it can 
be expected that the number of shorter fibres will increase as a side effect when using 
mechanically recycled fibre content for new products. Consequently, it is possible that for 
preparation for recycling and for manufacturing mechanically recycled fibres a higher amount as 
well as different and new finishing agents will be used. 

Minimum physical durability requirements for a textile product may be achieved by different 
production methods. Therefore, durability can be achieved either by using high quality material 
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(e.g. defined by fibre length, strength and fineness and suitable for ring spun yarn processing) 
or, in the case of lower quality fibres and yarns, by additional treatment of the yarn with a 
chemical finishing agent compensating low raw material quality. The results of testing the 
physical durability (such as pilling or rubbing fastness) of textile products made from low 
quality fibres with certain finishes and high-quality fibres immediately after production could be 
comparable and both would meet the same minimum physical durability requirements. In 
addition to the functional modifications in Table 46, TEGEWA gave the following examples for 
finishing agents and treatments, which can compensate for a lower fibre quality:  

► Polyethylenes, waxes and silicones improve the sewability and prevent seam damage during 
manufacture and later use;  

► Softeners: reduce fabric roughness, improve handle (e.g. of open end yarns) and abrasion 
resistance;  

► Shine effect via calender (mechanical);  

► Mercerization of cotton  

7.1.3 Conflict between SoC and other product aspects  

Some chemicals which today are SoC due to their classification have explicitly been developed to 
reduce environmental impact in textile manufacturing. To show the conflicts between the 
different aspects of ESPR, two examples were chosen: enzymes and reactive dyestuffs.  

7.1.3.1 Enzymes used in textile wet processing  

The example of Bio-polishing with enzymes was chosen. Bio-polishing is today well known in 
production of knitted goods as well as denim goods with a ‘stone-wash’ design (Sheikh and 
Bramhecha 2019). Enzymes, such as cellulase (CAS number 9012-54-8), are widely used in 
processing of cellulosic fibres, such as cotton or viscose to achieve a smooth and soft surface of 
the fabric and reduce pilling. Also, new biotechnological recycling processes are carried out with 
enzymes (Ribul et al. 2021). The advantage of enzymes is a low processing temperature, which 
leads to energy savings. From an environmental perspective the usage of enzymes is preferable 
(Ribul et al. 2021). 

Furthermore, enzymes, such as cellulase, are often readily biodegradable. Data can be found in 
the REACH registration dossiers (European Parliament; European Council 2006). Cellulase, like 
all enzymes, is affected by any information or performance requirement of ESPR, as it falls under 
the definition of SoC. It carries a harmonized classification as Resp.Sens. 1 (H334: Respiratory 
sensitization category 1) (CLP Annex VI - EU Harmonised Classification). In 2022 an industry 
guideline on the safe handling of enzymes in the textile industry has been published to share 
information on the state-of-the-art technology in production (Bachler et al. 2022). Once 
cellulases have been processed, they will not remain on the textile, they will be deactivated and 
removed. Hence, the risk due to the health hazard is important to manage during the production 
of the enzymes as well as during textile processing. For the final product and the consumer, no 
risks can be identified. A sound chemical management system which is implemented by the 
chemical enzyme producer as well as in the textile production facility is important to control the 
risks (Bachler et al. 2022).  
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7.1.3.2 Reactive dyestuffs used in wet processing 

The second example is the group of reactive dyestuffs for dying of cellulosic (e.g. cotton or man-
made cellulosic fibres) and to a lesser extent also protein fibres (e.g. wool). Reactive dyestuffs 
are among the most relevant class of synthetic dyestuffs for the mentioned fibres, which is 
common knowledge in the processing industry. It is unknown whether textile designers share 
this knowledge, too. The mentioned dyestuff class has a positive impact on durability, they have 
a very good wash, perspiration, and light fastness due to covalent bonding to fibre. Bright 
colours and shades can be achieved, often without heavy metals contained in the molecule. From 
a technical perspective reactive dyestuffs have many advantages in dyeing of cellulosic 
materials, compared with other groups of synthetic dyestuffs like sulphur or direct dyes. Some 
reactive dyestuffs exhibit very good fixing properties, leading to less after washing as well as less 
discharge to effluent treatment (Roth et al. 2023).  

Like other reactive dyestuffs, the reactive dyestuff Tetrasodium 4-amino-5-hydroxy-3,6-bis[[4-
[[2-(sulphonatooxy)ethyl]sulphonyl]phenyl]azo]naphthalene-2,7-disulphonate, also known as 
Reactive Black 5, holds a harmonized classification under (CLP Annex VI - EU Harmonised 
Classification). It is classified as Resp. Sens. 1A (H334) as well as Skin Sens. 1 (H317). During 
processing the dyestuff reacts with the fibres, hence exposure to the dyestuff preparation in 
form of a powder, granulate or a liquid mixture in the wet processing has to be managed to 
minimize health risks in production (ETAD 2023). After bonding to the fibre, the dyestuff is not 
reactive anymore.  

Verification of the usage of a reactive dyestuff on the final textile product is possible, as chemical 
analysis to identify the respective dyestuff class exist. The methods today are not established in 
the general testing laboratories. This makes it difficult to determine if a product, for example a 
black shirt, has been dyed with direct, a reactive or a sulphur dyestuff. All dyestuff classes could 
be used for dyeing of cellulosic materials, each class having more favourable and less favourable 
aspects like fastness to light, washing or perspiration to be considered. 

7.1.3.3 Communication of substances with a harmonized classification and safety data sheet 

These two examples lead to the question of how to achieve consistent communication on 
chemicals in textile products in the sense of the ESPR. The workshop participants stressed that 
the communication requirements were perceived as highly complex and data intensive. They 
described the current information situation as uncertain, as required information is not 
forwarded by the suppliers or information is incomplete. Along the further supply chain, it is not 
possible to obtain a complete picture of all effect and process chemicals used during production. 

So far, there is a lack of personnel who are able to read and understand the content of 
documentation such as SDSs. The connection between the chemical products, the concentration 
of classified substances within the chemical products and the resulting classification, the desired 
performance on the textile product and the exposition and effect of the chemicals on humans or 
the environment is not known. Thus, it is difficult to substitute a single substance solely on the 
basis of their classification. Moreover, the definition of SoC refers to harmonized hazard classes 
of the CLP Regulation, Annex VI, which is the European implementation of the Globally 
Harmonised System of Classification and Labelling of Chemicals (GHS). A list of all substances 
with a harmonized classification can be downloaded free of charge from the ECHA website (CLP 
Annex VI - EU Harmonised Classification). This makes it possible to identify the substances, 
which carry a harmonized classification in the European Union. However, it should be noted that 
some of the hazard classes do not exist outside the European Union. 
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7.1.4 Chemical and restricted substances management from a recycling perspective 

The last criterion for SoC regarding negative impacts on the reuse and recycling of materials has 
not yet been further specified in the ESPR. There is a demand to reduce hazardous substances to 
achieve what is known as ‘toxic-free recycling”. 

Further, substances can impair the reuse and recycling of textiles at various levels and in 
different recycling processes (chemical, thermo-mechanical, mechanical, biochemical and 
others). Previous research results show that knowledge about substances that threaten existing 
textile recycling technologies is limited (Duhoux et al. 2022; Bauer et al. 2018). Different 
substances are identified as potential ‘technical impurities’ in the various recycling processes. 
Hence, there is a strong dependence at the international level of (1) fibre material and 
composition, (2) effect chemicals remaining on the textile article and the respective mechanical, 
(bio)chemical or physical recycling process, in which the textile waste material is processed. 
Depending on the process, certain SoC could also be separated from the recycling mass. It was 
highlighted during the workshop that a range of recycling processes will be necessary to handle 
the different qualities and quantities of textile waste.  

It was then mentioned during the second workshop that detailed and substance specific know-
ledge for the respective material recycler would be helpful to optimize the feedstock and process 
conditions for the recycling process. Participants with a degree in chemistry or related fields 
stated that the physical and chemical characteristics of the substances, such as solubility, 
melting point or molecular weight are important to known to purify them from a textile 
material. The participants were of the opinion that information about single substances, which 
may or may not hinder individual recycling processes will not be transferred from product 
design phase to the end of life of the product via a physical or digital product passport or label 
reliably. Therefore, the investment in sorting and identification technology was considered as 
important and more promising than investment in communication of chemical substance 
information. 

Some examples were given by the workshop participants where certain substances or classes of 
substances can influence individual mechanical or chemical recycling processes in different 
ways, which are also mentioned in ESPR Art. 5 (14). It was stated by the workshop participants 
that most chemicals used in the pre-treatment of textile materials can be neglected in post-
consumer recycling as they do not remain on the final textile. An overlap to chapter 6.2 can be 
found, where materials affecting the recyclability of materials were described. 

► Dyeing with dyestuffs and pigments (different dye classes according to fibre type, fastness, 
pigments, etc.): One obvious influence is the colour of the dyed fibres and textiles. For some 
fibre and material types, this can now be  compensated for very well  in mechanical recycling 
by detailed and intelligent colour sorting and colourimetric recombination of the fibres 
(example: successful commercial wool recycling industry in Italy) (Textile Exchange 2023). 

► Finishing: Desired, permanent effects are usually achieved by chemical changes to the fibre 
substrate, e.g. permanent easy-care finishing of cellulose fibre, which makes the fibre more 
brittle and easier to break in a mechanical process or felt-free finishing of wool, which makes 
the fibres easier to separate from the yarn without entangling during recycling. Mechanical 
recyclability can be negatively or positively influenced, as these two examples show.  

► Permanent wash finishes can further influence the recyclability -e.g. by influencing the fibre/ 
yarn strength or disrupting spinning and weaving processes. In addition, a new colouration 
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of the recycled product can be impaired, and new or additional effect finishes on the recycled 
products can be negatively affected. 

► Possible interfering substances could be: Post-treatment agents, fastness improvers, sili-
cones, polyethylenes, PFAS-containing repellents, PFAS-free repellents, easy-care finishing, 
polymer dispersions, possibly also biocides. Residues from various dyeing and finishing 
agents could also influence recyclability, for example: synthetic resin, coatings, plasticizers, 
dyes/pigments as well as laminates and composite materials. 

Conclusion 

Setting requirements for substances under the SoC definition of ESPR have to consider many 
aspects, such as the fate of the chemical in the production process and the end use of the recycled 
product. Further a detailed specification of the recycling process will be important in this context 
(mechanical, physio-chemical, chemical). The dynamic development of recycling technologies must 
be considered. A substance which today may hinder one recycling process or will lead to a longer 
purification process of the waste before the actual recycling, might not be a problem any more in a 
few years.  Alternatively, another recycling process might be available for which the specific 
substance does not have a hindering effect. 

For recycling processes where chemical substances remain on the textiles/fibres during recycling, 
future changes in legislation (e.g. changes to Annex XVII of the REACH Regulation or the definition 
of substances under ESPR) must be taken into account. For example, textiles with a long service 
life may contain substances that are restricted or prohibited under new EU legislation at the time 
of recycling, but which were not subject to any legal requirements when the original textiles were 
manufactured. This circumstance could prevent the desired recycling and thus a key objective of 
the ESPR. REACH Annex XVII already takes this into account for certain substances. Entry 46a, 
number 2b on Nonylphenol ethoxylates (NPE) specifically excludes ‘second- hand textile articles or 
of new textile articles produced, without the use of NPE, exclusively from recycled textiles” from 
the restriction of NPE in textile articles, which can be expected to be washed (Entry 46a of Annex 
XVII in Regulation (EC) No 1907/2006). Regarding the undesirable recycling of PFAS, the European 
Chemicals Agency (ECHA) announced updates to the EU PFAS restriction proposal for REACH 
Annex XVII in August 2025, proposing a 13.5-year transition period for textile articles (exempt 
toys) containing recovered materials (European Chemicals Agency 2025). Knowing that certain 
substances might be contained in the waste feedstock which already is available today, makes it 
more important to invest in sorting and purification processes. At the same time, it has to be 
ensured that future waste contains a fibre composition that enables recycling in the first place and 
provides enough feedstock for high quality recycling processes. A full material disclosure covering 
also the effect and process chemicals used during production could be a vision for the future 
development of ESPR, yet not a first step. 

7.2 Considerations in relation to the product aspect and derivation of the 
information requirements 

Based on existing chemicals legislation and feedback from workshop participants, Table 48 
summarises the results on how substances falling under the definition of SoC could be identified 
and communicated. 
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compliance by testing of chemical substances and residues in textile articles was also 
discussed. It can be concluded that the approach of testing final articles for certain classified 
substances is not feasible, since not all the substances used in textile production that are 
classified are known. Some of these substances chemically react during processing and some 
are washed out. Furthermore, there are no testing procedures available to detect these 
substances in final textile articles with individual or common limit values.  

► ESPR Article 2 Definitions 27(c): Substances falling under the POP (EU) 2019/1021 
Regulation, which are considered SoC under the ESPR Regulation, were not discussed in 
detail. During the workshop, it was agreed that these substances are restricted, and 
therefore contractual agreements, as well as risk-based chemical residue testing, would 
ensure that they are not present in textile products.  

► ESPR Article 2 Definitions 27(d): So far, the handling of substances that negatively affect 
recycling or reuse has only been addressed in very specific cases, rather than systematically, 
due to an overall knowledge gap.  

Table 48: Feasibility of identification of SoC in EU and non-EU textile production 

‘Substance of concern’ 
means a substance 
that: 

Potential 
number of 
single 
substances  

Feasibility for EU 
manufacturers to identify 
and communicate SoC  

Feasibility for importers and 
non-EU manufacturers to 
identify and communicate SoC  

(a) meets the criteria 
laid down in Article 57 
of Regulation (EC) No 
1907/2006 and is 
identified in 
accordance with 
Article 59(1) of that 
Regulation 

  ~450 
substances 

Possible, according to legal 
framework (SVHC in Safety 
Data Sheet (SDS) of the 
chemical product) 

Possible, through company 
contracts and agreements  

(b) is classified in Part 
3 of Annex VI to 
Regulation (EC) No 
1272/2008 in certain 
defined hazard classes 
or categories 

 ~5,000 
substances  

Possible, according to legal 
framework (harmonized CLP 
classification in SDS) 

• Challenging to impossible, 
due to the high number of 
substances and no 
comparable legislation to 
CLP for identifying 
classification in many 
production countries 

• No legally binding SDS 
• implementation possible 

with expert knowledge  
+ Mostly not reflected in 
(international) ecolabels 

(c) is regulated under 
Regulation (EU) 
2019/1021 

several 
hundred 
substances   

Possible, according to legal 
framework 

Possible, through company 
contracts and agreements 
(limited number of substances 
relevant in textile production) 
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7.3 Proposal for a minimum requirement  
The stakeholders’ contributions showed that knowledge of chemical usage and management, as 
well as awareness of the presence of chemicals remaining on the textile articles, ranged from 
very low to excellent. Therefore, when proposing minimum requirements, it must be considered 
that some market participants will find those requirements infeasible at the current time, while 
others will find them easily adoptable.  

► Integration of the information requirements on SVHC (identity, concentration and 
occurrence in articles and their parts, including accessories, as defined by REACH) in the 
public part of the DPP and make the information available to the end consumer.  

This would relieve industry of the need to respond to individual consumer requests regarding 
the presence of SVHCs. As the DPP system is being developed to be interoperable with existing 
databases, it will be necessary to ensure interoperability between the DPP and the SCIP 
database, in order to avoid the need to enter data into more than one system. 

It is not feasible to introduce an information requirement for chemicals in the supply chain that 
are SoC based on a classification under the CLP Regulation, since CLP and the respective hazard 
classes are only mandatory for chemicals used in EU Member States. Furthermore, not all 
substances used in textile processing that are classified under CLP are present in the final 
product (i.e. textile articles). The following alternative, step-by-step approach is therefore 
proposed to focus on gaining information about chemicals that could impact reuse and recycling. 
This approach links knowledge about textile chemical usage during the design phase of textile 
articles to chemical management systems within the supply chain:  

► Communication about effect chemical groups should be prioritised within a step-by-step 
approach because these chemicals are intended to remain in the product to fulfil a function. 
Information about the required effect chemicals should be passed on between all operators 
in the supply chain, but not to end consumers. To this end, retailers and other operators 
should include a description of the relevant effect (functional) chemicals (e.g. the often-
mentioned water repellents) in the technical product specification during the design phase 
of the product and pass this information on to the producer responsible for the production 
or wet processing. In wet processing, any information about required effect chemicals 
should be integrated into the relevant production recipes. The required chemical products 
are usually maintained in the CIL during production. Information on the chemical properties 
(such as toxicity or reactivity) is extracted from the SDSs, which are provided by the 
chemical suppliers. This approach allocates responsibility for the product’s impact at the 
design stage. Over time, knowledge about the chemicals used to make a product will 
increase, knowledge which was reported during the workshops to be lacking in brand and 
retail enterprises today. The transfer of information can be arranged in two scenarios. In the 
first scenario, market participants have knowledge of chemical products and the 
requirements can be shared with the supply chain. In the second scenario, market 
participants have little knowledge of chemical products and can request that information 
about classes of textile chemicals used be communicated from the producer back to the EU 
market participant. In both scenarios, it is not expected that the confidentiality of 
information will hinder the transfer of the requested information. It should be noted that 
this group-based approach does not involve passing on information about the identity 
individual substances with hazard classification, which could be interpreted as the intention 
of the SoC requirements in the ESPR. Nevertheless, the group approach can be justified by 
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management system. The approach can provide the necessary baseline information to conduct 
more research on the interactions of materials, chemicals and different recycling processes, 
before further ecodesign requirements can be defined. Eventually, when durability and 
recyclability are be considered the most important aspects of ESPR for textiles, this will impact 
the use of textile chemicals. Therefore, the industry needs persons with interdisciplinary 
knowledge of the identity of chemicals and concentration, production processes, and article 
performance testing, as well as design and construction. It should be noted that aspects such as 
physical durability are core competencies of garment technologists and engineers, and designers 
are also educated in this area to some extent. To implement SoC requirements, it is 
recommended that the respective competencies are included in the curricula of future textile 
engineers and designers, as well as comparable degree programs.   

7.4 Possible implications / Potential impacts  

► Double regulation of chemicals in products under REACH, POP, CLP, CSRD and ESPR could 
place an excessive burden on companies, the relevant authorities, market surveillance 
bodies and consumers. Workshop participants have raised this concern, particularly with 
regard to the chemicals regulation, where specific chemicals are restricted and threshold 
values are in place. However, another stakeholder requested that a standardised MRSL be 
defined and implemented. This request is generally interpreted as a call for a requirement 
that can be met by wet processors without the level of knowledge intended by the 
information requirement regarding effect chemicals during the design phase.  

► If requirements are set that only apply to chemical products marketed in the EU, such as the 
CLP classification, there is a risk of creating an uneven playing field between EU and non-EU 
producers. It was recommended that market surveillance, particularly with regard to Asian 
e-commerce platforms, should be strengthened to prevent substances prohibited under 
REACH or POP from entering recycling cycles. This is also intended to avoid competitive 
disadvantages for companies that comply with the aforementioned legal requirements. In 
the written statements, however, initiatives like AFIRM were mentioned, where indeed the 
communication of all SoC, including CLP-classified substances with a threshold of 0.1 % is 
proposed. The proposed information requirements would prevent such a non-level playing 
field being created by the communication of the CLP classification. 

► It is important to note that the Corporate Sustainability Reporting Directive (Directive (EU) 
2022/2464); CSRD) also sets out information requirements regarding SoC. This reporting 
should adhere to the European Sustainability Reporting Standards (ESRS), which were 
adopted by the European Commission (Commission Delegated Regulation (EU) 2023/2772 
2023). ESRS E2 on pollution contains the following Disclosure Requirement E2-5 on SoC and 
SVHCs:   

32. The undertaking shall disclose information on the production, use, distribution, 
commercialisation and import/export of substances of concern and substances of very 
high concern, on their own, in mixtures or in articles. 

33. The objective of this Disclosure Requirement is to enable an understanding of the 
impact of the undertaking on health and the environment through substances of concern 
and through substances of very high concern on their own. It is also to enable an 
understanding of the undertaking’s material risks and opportunities, including exposure 
to those substances and risks arising from changes in regulations. 
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8 Environmental impacts44 
The ESPR product aspects 'energy use and energy efficiency', 'water use and water efficiency' 
and 'resource use and resource efficiency' were subsumed under environmental impacts in the 
beginning of this study when prioritising the product aspects of Article 5. In the literature, 
climate change and water use are highlighted as the main environmental impacts of textile 
production, considering energy and resource use. Emissions to air and water including all kind 
of pollutants, such as also chemicals and microplastic, are another main environmental impact 
that is more likely to be captured in environmental impact categories such as impacts on water, 
air, soil and biodiversity in some approaches. The JRC also came to the same conclusion in the 
preparatory study (Delre et al. 2024c) saying that ‘the product aspect addressing environmental 
impacts includes the assessment of use (and efficiency) of water, energy and resources, which 
are the fundamental elements affecting the environment.” 

8.1 Status quo 
The Circular Economy Action Plan and the EU Textiles Strategy (European Commission 2020b; 
2022b) have already identified textiles as a key product value chain for the transition to a 
sustainable and circular production. The JRC report on product priorities (Faraca et al. 2023) 
also prioritised textiles due to a high environmental relevance with regards to water effects, 
waste generation, climate change, energy consumption and material efficiency in the various 
production stages. In the following, a short summary of the literature in this field is provided.  

8.1.1 Environmental impacts of textiles  

When considering the various areas of private consumption, such as housing, mobility, or food 
consumption, and ranking them in descending order according to their negative environmental 
impacts, textile consumption in Europe ranks fourth. If only the water footprint or land use is 
considered, textile consumption in Europe even moves up to third place (Duhoux et al. 2022). 

In addition to the environmental impact categories of climate change and water use, other rele-
vant emission categories include particulate matter, acidification, and especially the cumulative 
energy demand (or demand for fossil resources) as negative environmental impacts in the life 
cycle of textiles. Furthermore approximately 20% of global clean water pollution is caused by 
textile production (EEA 2019). 

Certain production methods, specifically dyeing or finishing of clothes or the use of fertilizers in 
cotton cultivation are also associated with high eco- and human toxicity potentials (Teufel et al. 
2024a; Gonzalez et al. 2023). Typically, the extraction and processing of raw materials, as well as 
subsequent processes for yarn production or the creation of textile fabrics, such as spinning, 
weaving or knitting, dyeing, and finishing, contribute the largest shares to the greenhouse gas 
emissions of textile products (Teufel et al. 2024a). The ranking of the contributors can vary 
depending on the environmental impact category (Teufel et al. 2024a; Rubik et al. 2024). For 
textiles that are characterized by a long lifespan, the overall environmental footprint is generally 
reduced (Gärtner et al. 2022a; Sandin et al. 2019b).  

Another environmental impact of textile products, which is currently not adequately reflected in 
environmental impact categories is the emission of fibre fragments and specifically microplastic 

 

44 This chapter was written by Katja Moch and Hannah Lorösch of Öko-Institut and Anett Matthäi of Hochschule Hof. 
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fibres. According to EEA (2022b) approximately 16-35% of the microplastics released to oceans 
originate from synthetic textiles. 

8.1.2 Product Environmental Footprint Category Rules Apparel & Footwear  

In 2021, the European Commission has published a recommendation to promote the use of 
Environmental Footprint methods in relevant policies and schemes related to the measurement 
and/or communication of the life cycle environmental performance of all kinds of products, 
including both goods and services, and of organisations (Commission Recommendation (EU) 
2021/2279 2021). The Product Environmental Footprint (PEF) is defined as a general method 
to measure and communicate the potential life cycle environmental impact of a product. Details 
on the method are further laid down in Annex 1 of Commission Recommendation (EU) 
2021/2279 2021 (2021). The PEF is based on the internationally standardised Life Cycle 
Assessment methodology. In a pilot phase launched in 2013, so-called Product Environmental 
Footprint Category Rules (PEFCRs) were developed for 24 different product groups, including 
the product group 'T-shirts', which has been further developed for the now broader product 
group 'Apparel & Footwear'.45 The PEFCRs specify and substantiate the general requirements for 
calculating the environmental footprint in order to achieve comparability of the environmental 
performance of products. In June 2025, the Commission launched the PEFCR for ‘Apparel & 
Footwear’ (Quantis Switzerland 2025b). A detailed assessment of this PEFCR can be found in 
Chapter 12. 

In this final version, apparel and footwear are classified in 13 subcategories, which can be 
assigned to a specific subcategory based on their CPA/NACE46 codes. The sub-categories shown 
below have so far not been further sub-divided, e.g. into fashion clothing and functional clothing. 

1. T-shirts 
2. Shirts and blouses 
3. Sweaters and midlayers 
4. Jackets and coats 
5. Pants and shorts 
6. Dresses, skirts and jumpsuits 
7. Leggings, stockings, tights and socks 
8. Underwear 
9. Swimwear 
10. Apparel accessories  
11. Open-toed shoes 
12. Closed-toed shoes 
13. Boots 

The technical secretariat responsible for the development of the PEFCR has conducted 
calculations for 13 representative products (one per subcategory). The characterised as well as 
the normalized and weighted results have been published per impact category. Those 
benchmark values can be used as reference points for products within the same subcategory. 

The ESPR mentions the PEF as a recommended method according to the Commission 
Recommendation (EU) 2021/2279 2021 for calculating the environmental footprint of 

 

45 https://pefapparelandfootwear.eu/  
46 Both CPA (Classification of Products by Activity) and NACE (Nomenclature of European Activities) are European systems which 

are used to classify products and industries across Europe.  

https://pefapparelandfootwear.eu/
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products.47 Also, various stakeholders refer to the PEF in the context of ecodesign to report the 
environmental impacts of textiles. For example, the Dutch study of Van de Burgt et al. (2023) 
propose that the environmental impact should be an information requirement that should be 
incorporated in the product passport. Furthermore, Van de Burgt et al. (2023) propose that a 
sustainability index for textiles based on the PEF should be displayed on the label showing 
sustainability scores such as an A, B, C, D or E score. This proposal is made to increase 
transparency on the environmental impact of textile products and allow consumers to make 
conscious decisions. Van de Burgt et al. (2023) do not elaborate this proposal further (This 
should be seen in the context of the fact that the PEFCRs for clothing and footwear had not yet 
been published at that time) and state that ‘The label should be based on the PEF for textiles that 
will be published in 2024. The label should be understandable for consumers and differentiate 
between different types of garments, such as underwear, household textiles, and coats.”  

France recently developed a regulatory framework (Ministry for the Ecological Transition, 
Biodiversity, Forestry, the Sea and Fisheries 2025) for the voluntary displaying of the envi-
ronmental cost of clothing, which is based on the PEF methodology, but contains some signi-
ficant differences in the methodology in order to address problems of fast fashion, which is now 
available as Ecobalyse:  

► Two new impact categories have been added: Each kilogram of clothing that is not reused 
after being exported from the EU is assigned with considerable impact points. Additionally, 
impact points are allocated for the emission of microfibres based on the material of the 
reference product. 

► The regulation introduces a durability coefficient, which is modulating the average number 
of wearing days during the use phase. It is composed of three criteria: the maximum number 
of different product variations or models that the brand offers in the market segment of the 
considered product; the incentive to repair (ratio between the average cost of repair and the 
selling price, plus the offer of a repair service) and the visibly display of the geographical 
traceability of the production stages. This approach is a simplified version of the Intrinsic 
Durability Multiplier and Repairability Multiplier of the PEFCR Apparel & Footwear (see 
Chapter 12.4.1). 

It is important to stress that this French initiative is an offer to manufacturers to voluntarily 
label their products. It is considered likely that the label will used by high performing manu-
facturers. This differs from the requirements under the ESPR, which aim for mandatory mini-
mum requirements.  

8.2 Assessment of the suitability of the PEF-methodology for a product 
specific quantification of environmental impacts  

In a first step, the suitability of the PEFCR for Apparel and Footwear (PEFCR A&FW) was 
assessed. The workshop series was used for an exchange of experiences with the PEF-
methodology. The feedback from the participants was supplemented by results from the review 

 

47 E.g. Recital 28 of the ESPR states that „To improve the environmental sustainability of products, information requirements should 
relate to a selected product parameter relevant to a product aspect, such as the product’s environmental footprint, carbon 
footprint and durability. They should require the manufacturer to make available information on the product’s performance in 
relation to a selected product parameter or other information that may influence the way the product is handled by parties other 
than the manufacturer in order to improve performance in relation to such a parameter. Such information requirements should be 
set either in addition to, or instead of, performance requirements concerning the same product parameter, as appropriate. […]“  
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► Comparability of results is limited as the range of products with different functions within 
one subcategory group is too high. 

► Possibility to modify secondary data sets with company specific activity data is limited, 
creation of new Environmental Footprint (EF)-compliant datasets50 is associated with high 
effort, which is unproportionate especially for SMEs. 

► Compliance with the materiality principle51 seems questionable as primary data on raw 
material provision and downstream processing steps are typically not available to the 
distributor of a textile product.  

Conclusion 

First, a cost-benefit analysis should be conducted in order to understand if calculating a PEF-study 
represents added value in terms of a pull effect towards a reduced environmental impact. At this 
point in time the authors of this study do not recommend making the PEF calculation mandatory 
for all textile products placed on the European market. This assessment may be re-evaluated with 
future adaptations of the PEFCR Apparel & Footwear as well as with an updated database EF 4.0.  

8.3 Alternatives to the PEF  
Though basically the PEF is recognised as an overall effort to provide a robust and 
comprehensive framework for the verification of environmental claims, that can help to increase 
the integrity and confidence in the validity of environmental claims and expose misleading or 
exaggerated claims about the environmental performance of products. Here, often arguments 
are raised that this could help to reduce greenwashing while strengthening substantiated green 
marketing (Antony et al. 2024). This means that often the debate on the applicability of the PEF 
is related to voluntary environmental claims. Benefits brought forward are the (additional) 
information value for consumers to make environmental choices (Antony et al. 2024).  

Thus, in the course of this study, possibilities were developed to identify information 
requirements in the field of environmental impacts that...  

► ...can be implemented by all economic operators placing textiles on the EU market with a 
reasonable effort. The requirement should be harmonized with other (reporting) 
requirements. 

► ...makes sense in terms of steering effect AND/OR provides a basis for a future 
benchmarking.  

In search of alternative requirements to the PEF, the participants in the workshop series 
reflected that water and energy are important resources that should be tracked in order to 
create transparency in the supply chain. Besides, microplastic emissions were proposed to be 
evaluated as an alternative requirement to the PEF. The following chapters reflect the analysis of 
both topics. 

 

50 Datasets need to be compliant with specific data quality requirements to be integrated in the Environmental Footprint-database. 
The requirements are defined in Eynard et al. (2025). 

51 Materiality principle means ‘act where it matters’. 
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8.3.1 Water and energy use 

Generally, it can be assumed that the environmental management, thus also the energy and 
water use, of companies that produce textiles and their intermediates can vary considerably: 
Roth et al. (2023) lists water and energy consumption values for various processes in the 
production of textiles and usually report value ranges; in some cases very wide ranges were 
indicated as this is the case for the water use for some finishing step e.g. for printing or batch 
dyeing. Roth et al. (2023) explicitly indicated the ranges because the values from individual 
factories cannot be compared directly because consumption differences between the individual 
factories are due to the fact that different products are processed (e.g. clothing versus technical 
textiles or speciality textiles).  

However, production sites produce a variety of products. For the ESPR as a product regulation, 
reporting should be done at the product level. In perspective, the values should not only be 
related to the output of the production site, but preferably to the product or product category.  

The workshop discussions led to a proposal of starting with relevant reporting processes as this 
could be a first feasible step to address product-related environmental impacts and resource 
consumption. For water consumption, wet processes were proposed as first and relevant stage 
in the supply chain. In the workshop series, a step-by-step plan for reporting was discussed on 
the energy and water consumption of textile finishing companies. The distributor of the textile 
product must then compile information on the average energy and water consumption per kg of 
textile (based on one year) for all finishing plants. This would create a database that could be 
used to define specific performance classes. Although this would only cover the finishing 
process, it would then be possible to do so with better data than a PEF would provide. 

With regard to water consumption, questions from participants indicated that the following 
system boundaries should be specified:  

► For which material should water consumption be measured? Here, participants pointed out 
that the requirement should not apply to ingredients or sewing thread. Rather, the 
discussion showed that the information requirements should relate to the main material, 
where an 80% rule was suggested as a first step. 

► For which processes should water consumption be measured? The term ‘wet processes’ was 
suggested as a specification. 

► Part of the discussion also revolved around the fact that the water consumption data 
collected in this way is suitable for benchmarking for companies, but not for communication 
to end users. 

► Regarding energy consumption, participants pointed out that energy consumption is higher 
in the production of durable textiles. It was suggested that energy consumption should be 
expressed in relation to the lifetime of the textiles (kJ/kg textile/year of lifetime). 

Whereas some clothing manufacturers, e.g. Inditex (2025), set an own benchmarking for the 
various processes, other do not gather detailed water consumption from the supply chain. The 
manufacturing companies in the workshop series confirmed that annual consumption figures 
are collected, but not consumption figures for individual products. However, to distributors 
/retailers, information of the downstream processes in the production of textile surfaces is 
usually not available. Furthermore, many manufacturers do not have strong supplier 
relationships this far along the textile chain, or do not even know the suppliers at the beginning 
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► Some companies are endeavouring to collect energy efficiency data from their supply chain 
via monitoring tools or questionnaires and interviews. Only few companies (e.g. Adidas, 
Nike) report to have a comprehensive overview of the energy consumption of their suppliers 
(adidas 2024; Nike Inc. 2023) 

Companies are addressing energy consumption in their supply chain, often focusing more on 
switching to renewables to reduce GHG emissions. However, most companies do not have 
comprehensive information on energy consumption in the supply chain. 

To summarise, it can be said that companies are addressing the energy and water consumption 
of their supply chain. Then, data are collected that are to some extent production site specific, 
but the available data are far from being product specific. In the vast majority of the analysed 
reports, there is no comprehensive overview of the entire supply chain, and in some cases, they 
only start collecting data using questionnaires or monitoring tools. Clear requirements for the 
supply chain are only made regarding wastewater treatment and only by some companies. The 
availability of data is far away of being product specific.  

8.3.2 Emissions of fibre fragments 

Textile microplastic accounts for 8% of the total emissions of primary microplastics to water 
with an estimated 13,000 tonnes in Europe (EEA 2022b). Thus, tackling microplastics pollution 
has already been highlighted in the EU Textile strategy as one key action for sustainable and 
circular textiles.  

Studies showed that fibre fragment release is highest during the first washes and decreases with 
subsequent washes. Particularly for textiles with a short lifespan, the initial washes are 
responsible for a significant portion of the emissions of fibrous microplastics during laundering. 
In Europe a large portion (95 to 99.9%) of the fibre fragments is retained in wastewater 
treatment plants, although some are released back into the environment through the application 
of sewage sludge (Bendt et al. 2021; Cross Industry Agreement 2020; Napper et al. 2023). 
Additionally, a considerable portion of fibre fragments (especially natural fibres) is released into 
the air during wear (Cross Industry Agreement 2020; Napper et al. 2023). The use phase is not 
the only source of textile microplastics. Fibre fragments are also emitted into the air and water 
during the production, transportation, and disposal of textiles: Studies by TextileMission have 
shown that during water-based finishing processes, a significantly larger amount of fibre 
fragments is released compared to household washing. As wastewater systems in textile 
producing countries are often less developed than in Europe, large quantities of fibre fragments 
are discharged into surface waters (Bendt et al. 2021). Abbas et al. (2025) investigated fibre loss 
after laundering recycled polyester, recycled acrylic and recycled wool. There is a direct 
correlation between the mechanical properties of the recycled fibres and the emission of fibre 
fragments: Fibres with shorter staple lengths, low uniformity and high yarn unevenness had 
higher fibre loss. Fibre loss was greatest in recycled wool, but recycled polyester also had a 50% 
higher fibre loss compared to virgin polyester. Akyildiz et al. (2024) also concluded that recycled 
polyester emits more microfibres than virgin polyester. In contrast, Gao et al. (2024) did not find 
any statistically significant difference in their comparison of fibre losses from virgin and 
recycled polyester textiles. The fabric structure, i.e. whether filament or staple yarns were used 
and whether surface treatment was carried out, had a greater influence here. 
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The topic of microfibres is not as widespread as monitoring the water and energy consumption. 
Nevertheless, this topic has arrived in the textile industry, even if it is still clearly emphasised 
that more research is needed to better understand the causes of fibre release in order to take 
this knowledge into account when selecting materials, for example, or to be able to introduce 
effective measures to reduce it. Furthermore, none of the companies refers only to microplastics, 
the scope includes all microfibres. 

A prerequisite for setting an information requirement is the availability of a realistic and 
standardized method for detecting fibre fragment emissions. Since 2023, a standardized method 
for determining material loss from textile fabrics during washing has been available through the 
quick test according to DIN EN ISO 4484-1. Other, comparable testing methods are the TMC test 
method and the test method TM21256 of the American Association of Textile Chemists and 
Colorists (AATCC). All of them are suitable for evaluating textiles in terms of their intrinsic 
tendency to release fibre fragments and in relation to the effects of raw materials and 
production steps. However, Bendt et al. (2021) concluded that the quick test does not always 
reflect emissions during household washing when comparing results from the quick test and 
household washing. In addition, Heller et al. (2023) concluded, that for comparable test results 
standardized washing processes needs to be developed which reflect the conditions of 
household laundry.  

Conclusion 

To conclude on the findings above, there is currently insufficient data to set any performance 
requirement to prevent microplastic/-fibre release like for example a certain pre-treatment of 
textiles. An information requirement for textile microplastic emissions for the purpose to improve 
the data situation and possibly set a limit value in the future is currently not recommended as an 
overall information requirement as it was not considered feasible to require companies to 
generate product specific information for a whole product portfolio. Rather aggregated 
information requirement of the activities of the economic operator was considered feasible, like 
e.g. an overall information which products from the portfolio have been tested so far. However, as 
not only the textile composition but also further aspects influence the shedding rate, the 
information would not be suitable to generate a limit value.  

8.4 Proposal for a minimum requirement 
An initial in-depth review of the PEFCR A&FW concluded that mandatory reporting on the 
environmental impact of individual products as a minimum requirement is not recommended 
for the following reasons: 

► The calculation of a PEF profile following the PEFCR A&FW requires profound 
methodological knowledge in LCA and profound textile expertise. SMEs state that they 
cannot build this in-house and that an outsourcing would results in high costs.  

► The use of company specific primary data, especially from raw material provision and 
downstream processing steps in the production of textile surfaces, should preferably be used 
to determine possible differences between two products. However, such detailed 
information from the supply chain is typically not available to the distributor of a textile 
product. This means that at the data points where it matters, the requirements for data 

 

56 TM212 is a Test Method for Fiber Fragment Release During Home Laundering (AATCC 2021). 
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8.5 Possible implications / Potential impacts  
Same stakeholders provided feedback in their written statement on the unsuitability of the 
PEFCR for A&FW and pointed out that this methodology was developed as a voluntary and 
indicative framework for environmental product claims and not as a product specific 
requirement under the ESPR. Stakeholders also expressed agreement that reducing the 
environmental impact of textile manufacturing must be addressed primarily at company level, 
for example within the framework of the CSRD or the CSDDD.  

However, the so-called omnibus package launched by the European Commission (European 
Commission 2025c) introduces major simplifications to the CSRD; it has recently been adopted 
by the European Parliament (European Parliament 2025). The most significant change is the 
drastic reduction in the scope of the CSRD. Only companies with more than 1,000 employees will 
now be required to report, which excludes around 80% of companies that were previously 
within the scope, including many listed SMEs. Furthermore, the proposal commits to revising the 
ESRS with the aim of reducing the number of required data points substantially. It is therefore 
considered unlikely that the CSRD will have the expected effect of improving environmental 
impact at company level.  

Therefore, it is considered necessary that in the long term the integration of the environmental 
impacts of the textile value chain into a product-related framework, such as the ESPR, has to be 
reconsidered. The workshop participants in this study suggested the introduction of a mass 
balancing of water and energy consumption as well as waste management, i.e. the conversion of 
overall company consumption to the product. This would not allow for a direct comparison of 
the associated water and energy consumption between different products. Even comparing the 
overall company consumption of different companies would not provide meaningful results, as 
consumption is strongly dependent on a company’s product and process portfolio.  

In order to gain real insight into product-related water and energy consumption, the data must 
be collected in a process-specific manner and allocated to products using appropriate allocation 
factors, which would need to be defined for each process. As this information is not currently 
available, the next step could be to develop a guideline for allocating company-level data to 
different products depending on the processes employed. 

Furthermore, proposing a stepwise introduction of testing for fibre fragment emissions, 
alongside an information requirement on fibre composition, manufacturing processes and 
finishing techniques, would increase the database and knowledge about fibre fragment 
emissions related to the domestic washing step. This could eventually lead to the development 
of fibre-specific benchmarks for the release of fibre fragments via the laundry pathway. 
However, this approach does not take into account fibre fragment emissions during wet 
finishing processes or via the air during the use of textiles. 
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9 Stakeholder feedback to the proposed requirements 
Stakeholders were requested to provide additional written feedback following the workshop 
series. In total 19 stakeholders provided statements from the following stakeholder groups: 
individual companies, associations, testing institutes and ecolabel institutions.  

The workshop participants were asked to provide feedback to the following guiding questions:  

► Which of these requirements can be implemented immediately? 

► Which requirements do you foresee difficulties with, and why? 

► What timeframe would be required for implementation? 

► Are there any product groups that you would exclude from ecodesign requirements, and if 
so, why? 

When answering the questions, stakeholders mainly referred to the individual product aspects, 
and in some cases only to selected aspects. Overall, the product aspects received a similar 
amount of feedback, which differed in detail between the statements. Durability and recyclabi-
lity were addressed in 12 statements each and repairability in 11 statements, while recycled 
content and the presence of SoC were addressed in 14 and 13 statements, respectively. The 
feedback on the product aspects is taken up, discussed and considered in the product aspect 
chapters under ‘Possible implications / Potential impacts” (Chapter 4.4; 5.4; 6.2.4; 6.3.5; 7.4; 
8.5).  

Some comments were made repeatedly in the responses and should therefore be summarised 
first:  

► Stakeholders across all groups stressed the need for a clearly defined, standardised and 
comprehensible categorisation of product groups across all sectors. Especially, the need to 
differentiate between fashion / street and outdoor / sport / functional clothes was repeat-
edly highlighted.  
This demand is covered by the categorisation developed in this study, that explicitly recom-
mends among others a differentiation between fashion and functional clothes.  

► Overall, stakeholders proposed the introduction of ecodesign requirements using a stepwise 
or staggered approach. It was proposed that this should start with prioritised products or 
product categories. The proposed prioritisation criteria were market share and consumption 
volumes as these would have the greatest leverage. Basic products that are frequently used, 
such as cotton T-shirts, were suggested as a starting point. It was recommended as essential 
to regularly review the legislation on ecodesign requirements to ensure its long-term 
effectiveness and practicability. 
This suggestion will be taken up in the next chapter.  

► It was emphasised in various ways, that the European textile industry largely consists of 
SMEs, that should not be disadvantaged by the requirements and the administrative burden. 
The European Commission recognizes the specific situation of SMEs and is searching for 
supporting measures (European Commission 2024a). 
The present study exchanges in the workshop series on the business practices and finally 
decided to limit the requirements to those that can be included and determined in the design 
phase. As one consequence, no requirements regarding environmental impacts have been 
finally proposed as these would heavily rely on information from the supply chain (see 
Chapter 8 for further information). 



TEXTE Ecodesign for Sustainable Products Regulation: requirements for the ecodesign of textiles and the possible transfer 
to an ecodesign label 

261 

 

► There are concerns that no level playing field would be created by ecodesign requirements 
and that European manufacturers would be disadvantaged.  
This concern was raised despite the briefings given in the workshop series on the ESPR 
being a product regulation addressing all product placed on the EU market. It is therefore 
assumed that hereby online marketplaces etc. are meant where regulation and surveillance 
is challenging. Against the background that insufficient market surveillance has continuously 
been cited as a major shortcoming in the implementation of the Ecodesign and Energy 
Labelling Directives due to lack of effective coordination, limited resources and the large 
range of product groups that must be checked, strengthening market surveillance and 
custom controls is explicitly addressed in the ESPR and a strong focus is set on controls of 
regulated products (European Commission 2024a). As these issues are beyond the scope of 
this study, it will not be taken up further.  

► It was raised several times that the requirements should apply only to new products and not 
to those that are already produced and stored to avoid destruction of goods. Here, it was 
referred to experiences from the toy’s legislation. The comparability with clothing was not 
further explored in these statements. 
Though storage periods for apparel is assumed to be shorter than the shortest transition 
period of 18 months, a reminder will be introduced when transition periods are discussed.  

9.1 What timeframe would be required for implementation? 
Eleven responses were provided here. The estimations varied between 36 months and ‘at least 
ten years”. The explanations provided for the estimates show that the variation between the 
estimates depend on the perspective: Individual companies due to their agility or high-quality 
standards (established quality management and quality assurance measures) rather provide 
estimations at the lower end. This shows that a rapid implementation of basic requirements is 
basically possible. Ecolabel institutions considering the need for e.g. standardisation processes 
rather came to a long-term estimate. An overall consideration was that a stepwise/grad-
ed/staggered introduction of the requirements and /or product(s) (groups) covered was 
mentioned to be helpful and also the possibility to rely on existing systems, e.g. information on 
SVHCs. Moreover, overall practical transitional solutions and clear guidelines and planning 
security are essential for successful implementation.  

The feedback from individual companies varied between two years, 36 months and four years 
and one feedback explained that an estimation would not yet possible due to the many unre-
solved issues, another added that the estimation provided strongly depends on the final require-
ments. According to the companies' statements, it is understood that they have slightly different 
planning lead times, which seem to depend on the price segment they serve. For the transition, it 
was explained that the time is needed to adapt existing ordering and production processes and 
to implement systematically the new requirements and for internal organisational and technical 
preparation.  

One stakeholder assigned different implementation times according to the product aspects: For 
durability, a realisation period of 2 years; repairability within 3 years, for recyclability, the 
implementation period was seen different for ‘standard items’ (3 years) and special cases (5-10 
years); for SoC, in a range of at least 5 years.  

Associations estimated two years as ambitious and generally referred to a period of 18 months 
from product development to market launch or rather four to six years. Feedback from ecolabel 
institutions estimated the need of at least ten years for a full implementation, including the 
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necessary framework conditions such as standardisation processes, data systems, testing insti-
tutions and recycling infrastructure. Testing institutions rather estimated that the transition 
would vary between the product aspects where repairability was given the shortest transition 
need and durability three years.  

9.2 Products to be excluded 
Twelve responses were received to the question about which product groups would need to be 
excluded from the ecodesign requirements. The responses mainly covered proposals for 
complete exemptions from requirements. However, some responses also suggested that less 
stringent requirements should apply in certain cases, or that certain product aspects should not 
apply.  

The following list57 shows the products that stakeholders proposed to be exempt from ecodesign 
requirements followed by the explanations given:  

► Fine hosiery, corsetry, lace goods, lingerie (especially bras): Due to their delicate materials 
and low recyclability.  

► Textiles that are rarely worn, such as festive clothing (evening dresses, silk blouses and 
lingerie) or rarely washed (blazers, suits) and generally non-washable clothing.  

► Accessories: Due to their small surface area and complex material combinations, testing is 
often not possible or sensible.  

► Workwear, protective clothing, cleanroom textiles and hygiene-related clothing: These 
products already meet high standards in terms of durability and practicality and are subject 
to strict, industry-specific requirements. 

These stakeholders' proposals were quite consistent with those from the categorisation system 
(see chapter 3.2.6). Among others, textile accessories are proposed to be excluded due to their 
different functionality and product presentation compared to the everyday clothing products. 
The JRC in its preparatory study (Delre et al. 2024a) came to the same conclusion regarding 
accessories.  

In the following the proposals are listed where less stringent requirements should apply or 
where a certain products aspect should not apply:  

► Less durability requirements for materials made from animal/natural fibres, e.g. wool, silk, 
linen and leather: Natural fibres require special care and are susceptible to shrinkage.  

► No recyclability requirement for products consisting of many different components by their 
nature (e.g. functional clothing, including corsetry and performance clothing); swimwear 
where polyester-polyamide-elastane blends are used (by some manufacturers). 

► Exemptions from specific requirements, such as recyclability or recycled content, for 
products made from certified natural fibres, due to their biodegradability, low 
environmental impact, and independent sustainability certifications.  

► Less (durability) requirements for low-value and lightweight products; here no further 
explanation or specification was given.  

 

57 The input is summarised and products that are out of scope of this study such as e. g. shoes have not been taken up.  
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10 Conclusion and proposals for ecodesign requirements for 
T-shirt, jeans, and functional jacket 

The following chapters provides an overview on the results of this study and the proposals of 
the minimum requirements developed in this study.  

► The prioritisation of product aspects based on available recommendations in the 
literature concluded to address durability, repairability, recyclability, recycled content, 
presence of SoC and environmental impact, where generally any resource use was 
subsumed.  

► The categorisation system developed in this study (see chapter 3.2) bases on the CN58 as 
does the ESPR with regards to the prohibition of the destruction of unsold apparel and the 
proposals on the introduction of an EPR system for textiles (COM/2023/420). The 
categorisation system considers the use of materials to a certain extent and the fabric 
structure (pre-dominantly knitted and woven), in addition to the product type, and the 
function and use of the textile product.  

The categorisation system proposes to focus on everyday clothing so that a list of products 
can be excluded (see Figure 5). 

► For the selection of product examples, a prioritisation was developed. These considera-
tions can also support to define a stepwise introduction of ecodesign requirements, e.g. to 
start with basic products with high market share and consumption volumes. 

The product examples selected reflected the various relevance criteria:  

► T-shirt (classic 100% cotton and functional 100% polyester): Highly relevant due to sales 
volumes on the market and relevance of durability, recycled content, recyclability and mono- 
versus multi-fibre material.  

► Jeans (95% cotton, 5% elastane): Highly relevant due to sales volumes on the market and 
availability of trims, and relevance for many product aspects, namely durability, 
repairability, recycled content, recyclability and mono- versus multi-fibre material.  

► Functional jacket (100% polyester or polyamide): Highly relevant for the presence of SoC, 
multi-fibre material and the availability of wear parts as well as relevance for durability, 
repairability and recycled content.  

For these product examples, minimum requirements have been developed. The detailed 
analytical work on the prioritised product aspects and the derivation of recommendations are 
carefully documented in the previous chapters. The text fields below provide brief pitches of 
each product aspect that should provide the background information necessary to understand 
the table. 

► The development of ecodesign requirements for the different product aspects based on 
the same general methodological approach. Nevertheless, product aspect specific additions 
were allowed, led to different conclusions regarding the application range of the developed 

 

58 The Combined Nomenclature is based on the Harmonised Commodity Description and Coding System (HS), commonly referred to 
as the Harmonised System, which is an international system to classify goods developed by the World Customs Organisation 
(WCO). 
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Minimum requirements on SoC: cautious approach towards marking the effect chemicals in the 
technical specification 

There are two information requirements proposed:  

► The integration of the information requirements on SVHC (identity, concentration and 
occurrence in articles and their parts, also accessories according to REACH) in the public part 
of the DPP and make the information available to the end consumer. This requirement is 
already in place under REACH.  
This would relieve industry from the need to respond to individual consumer requests on the 
presence of SVHC. As the development of the DPP system is aimed at achieving 
interoperability with existing databases; here, interoperability of the DPP and the SCIP 
database is needed to avoid the need to enter data into more than one system. 

► Stepwise approach for further information requirements: It is suggested to start with effect 
(functional) chemicals that are intentionally present in the product (e.g., water repellents). 
Information about these chemicals should be included in product specifications and passed 
along the supply chain, but not necessarily to end consumers. This builds capacity over time 
and gradually improves chemical transparency. 

For the environmental impact, no minimum requirements are proposed. 

The 'Product Environmental Footprint Category Rules for Apparel and Footwear'60 are not 
recommended to be applied as a minimum product specific requirement for various reasons that 
are discussed in chapter 8. Alternative information requirements regarding water or energy 
consumption in the supply chain or microplastic/microfibre emissions, were examined:  

► No information requirement is proposed for water and energy consumption as data (if they 
are collected by companies) is not product-specific but are annual consumption figures from 
production sites. As this data depends on various production site parameters, including 
processes and the range of products or materials produced, it could not be used for future 
benchmarking either.  

► No information requirement is proposed for microplastic/microfibre as a general requirement 
as the testing effort for the whole product portfolio would be excessive. However, if ecodesign 
for textiles starts with selected basic products, information on their shedding rates could be 
introduced.  

While reducing the environmental impact of production should in principle be a high priority, it 
was concluded during this project that the product policy framework of the Ecodesign Regulation 
is not suitable for this purpose. Instead, this must be addressed or regulated at company level, as 
set out in the CSRD and CSDDD. 

10.1 Technical product specification and conformity assessment 
The process of ensuring and verifying conformity was addressed during the workshop series, as 
stakeholders were interested in how an implementation into procurement processes might 
work. It was pointed out that this aspect was not a part of the research project. Nevertheless, 
 

60 Product Environmental Footprint Category Rules (PEFCRs) have been developed for apparel and footwear 
(https://pefapparelandfootwear.eu/). 

https://pefapparelandfootwear.eu/
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due to the importance of an actual implementation, the relevant chapters of the Ecodesign Regu-
lation were introduced and discussed briefly, which is reflected in the following points:   

► The obligations of economic operators (ESPR, chapter VII) to design and manufacture a pro-
duct in accordance with the requirements describe the duties of the operators to draw up a 
technical documentation and carry out a conformity assessment for the products before they 
are placed onto the market.  

Both the technical specification and the conformity assessment were confirmed to be tools 
that are already an integral part of product development within the quality management 
system of a company. 

► Further chapters cover conformity of products (ESPR, chapter VIII), notification of confor-
mity assessment bodies (ESPR, chapter IX), and market surveillance (ESPR, chapter XII). The 
regulation stipulates that suitable measurement and testing methods on the product should 
confirm conformity as part of a conformity assessment. A declaration of conformity must be 
prepared for this purpose.  

► Workshop participants raised the question of who should inspect the products and at what 
level of detail (colour, design, quantity, etc.). The regulation currently states that there 
should be notified bodies to assess conformity and bodies to carry out market surveillance in 
the member states. The regulation refers in many respects to the delegated act which will be 
provided for this purpose. 

► There was an agreement among the participants involved in the discussion that in general a 
conformity assessment process would be possible but that two aspects should be consid-
ered: First, many data points might be relevant to be integrated later in the DPP. Hence the 
data points as well as the system in which they are collected should be able to import/export 
data to build an interface. It was highlighted that the systems which are used today in order 
to draw up a specification do not yet completely contain those data fields, which would be 
necessary to cover all aspects of ESPR. Second, the high number of different product 
categories as well as the different software solutions used, would demand an intelligent and 
stepwise approach to avoid overloading the companies.  

Once more, stakeholders favoured the idea to start implementation based on production/import 
volume of textile article, based on mono-fibre and multi-fibre composition of textile articles or 
depending on the complexity of the textile article.  

The industry would highly appreciate a trial run with a few product categories to gain 
experience. This test would improve the chances of developing a solution that would lead to 
improvements in the sustainability of products and be understood by market participants. 

The authors of this study consider the conformity assessment as one area where supporting 
measures for SMEs are important, e.g., through capacity building and training. Once the DPP will 
take shape, capacity building and training should focus on the digitalization of the information.  

10.2 Conflicting objectives and trade-offs between product aspects  
When developing minimum requirements, there are interlinkages between the various product 
aspects. The following Table 53 provides a mapping of the possible trade-offs between the 
product aspects that were identified in this study. These trade-offs and conflicting objectives are 
addressed through the following decisions and recommendations:  
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Table 53: Trade-offs between the product aspects 

Product aspect Repairability Recyclability Recycled content Substances of concern Environmental impacts 

Durability Easy material 
separability 
improves 
repairability 
but can 
reduce 
durability, as 
unbound 
seams may 
open more 
quickly. Non-
glued 
surfaces (e.g. 
in outdoor 
products) can 
limit the 
functionality 
of the 
product. 

Easy separability of 
the materials is an 
advantage for 
repairability and 
recyclability. This 
can reduce 
durability, as, for 
example, seams 
that are not 
bound/welded, 
open more quickly. 
Fibre blends (e.g. 
addition of 
polyester or 
elastane) can be 
beneficial to 
comfort and 
durability but 
reduce recyclability. 
High quality 
(durability) due to 
high fabric 
density/yarn twist 
makes mechanical 
recycling more 
difficult.  
Functional finishing 
chemicals can be 
beneficial to 

The use of recycled fibres 
can reduce durability:  
Mechanical recycling leads 
to a shortening of the fibre 
length, which results in a 
deterioration of the tensile 
and tear strength as well 
as the pilling values. 
As cotton and wool can 
only be recycled 
mechanically, the fibre 
length of the recycled 
fibres is always shortened.  
Chemical recycling, e.g. 
solvent-based dissolution, 
can also lead to a 
reduction in the quality of 
the recyclates. 
 
However, 
depolymerisation 
processes usually produce 
virgin like quality of the 
fibres.   

Poor fibre quality can be 
compensated for with finishes 
such as anti-pilling and 
softening finishes or Easy Care 
finishes for simplified care.  
Their durability depends on the 
respective finishing effect and 
the individual chemical; 
variations from 1-2 washes to 
100 washes possible. Examples: 
Synthetic resin finish: Cotton 
forms a covalent bond with the 
glyoxal resin and is therefore 
permanent. 
Anti-pilling and softener finish: 
Permanence is limited and 
highly dependent on the 
product (~5-20 washes). 
Fluorine-free, stain-repellent 
finish: Permanence can be 
improved by using a cross-
linking agent (~5-20 washes). 

The use/blending of synthetic fibres can 
increase durability, however, potentially leads 
to a higher release of microfibres (both in the 
wet finishing and in the use phase). 
The use of functional chemicals / chemical 
finishes can increase the durability of a textile 
and ensure its functionality (e.g. rain 
protection). This can lead to the release of 
substances with negative effects on the 
environment and human health (e.g. PFAS).   
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11 The possible transfer to an ecodesign label 
The ESPR places a strong emphasis on product information. In addition to the DPP, which will 
serve as a digital identity card for product group specific information, the ESPR also provides for 
physical labels on the product. According to recital (46) of the ESPR, this ecodesign label is 
intended to encourage consumers to make sustainable choices by providing clear and easily 
understandable information and enabling an effective comparison of products, e.g. by indicating 
performance classes.  

11.1  Status quo 
For energy-related products, the Energy Label already exists that displays ecodesign require-
ments. Here, (European Parliament; European Council 2017) sets the framework for energy 
labelling with ‘clear and detailed rules which preclude divergent transposition by Member States 
and thus ensures a higher degree of harmonisation across the Union”. The ecodesign label will 
not replace the energy label, which will continue to apply to energy-related products alongside 
the ESPR. The ecodesign label will only be established instead of the energy label in cases where 
relevant information on a product’s performance in relation to a product parameter cannot be 
included as supplementary information on the energy label and is considered more relevant and 
comprehensive than the information covered by the energy label. This also applies to textiles. 
Moreover, it will specifically support the Directive on Empowering Consumers for the Green 
Transition (Directive 2024/825 2024). This directive aims to enhance product information at 
the point of sale, particularly with regard to durability and repairability. It also seeks to prevent 
greenwashing and premature obsolescence. 

The energy label is a legal instrument intended to interact synergistically with minimum eco-
design requirements. This interaction is described as a 'push and pull' mechanism (European 
Union 2019) (see figure here below). The minimum ecodesign requirements aim to remove the 
least efficient products from the EU market. The label aims to influence consumers' purchasing 
decisions, encouraging them to choose the most efficient products. The energy label is also 
intended to stimulate competition among manufacturers by encouraging them to continuously 
improve their product designs to achieve the best values for all the parameters indicated on the 
label, thereby enabling them to appear in the highest classes. 
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⚫ The majority of consumers understand the inclusion of a benchmark marker, but confu-
sion can arise if its meaning is not clearly explained.  

⚫ In general, the design of the label has a greater impact on those consumers who do not 
consider energy efficiency a key factor in their purchase decision.  

11.2 Considerations  
In view of the results of the behavioural studies, the design of the energy label can be regarded 
as quite optimal in terms of providing appropriate information for consumers. In the current 
project, the energy label was therefore used as a template to discuss how ecodesign 
requirements for textiles could be transferred into a label. 

The energy label for example for smart phones comprises several components: On the one hand, 
there is the graduated energy consumption scale ranging from A to G. On the other hand, there 
are icons or classifications for other performance parameters. Smartphones are the first product 
group for which energy labelling provisions include performance classes and icons for material 
efficiency aspects, such as battery life, reliability class for free fall, repairability class, battery life 
in cycles and protection class for water ingress (see Figure 32 here below). Thus, the possibility 
of performance classes and icons with an absolute information (like for smartphones the battery 
endurance per cycle in the end device in hours and minutes per full battery charge or the battery 
endurance in cycles) have been assessed as possibilities for textiles.  

Figure 32: Energy label with additional icons indicating the material efficiency of smart-
phones. 

 
Source: Commission Delegated Regulation (EU) 2023/1669 

11.2.1 Survey among the workshop participants 

The workshops participants were asked to take part in a survey on the ecodesign label following 
the 2nd workshop. The aim of the survey was to obtain initial input from stakeholders from the 
textile industry about their understanding of an ecodesign label and suggestions as to what it 
should cover. A total of 21 stakeholders participated in the survey. The results are summarised 
in detail in Annex C and briefly in the following:  

The majority of participants understand the ecodesign label to serve for end consumers as the 
target group and agreed that the ecodesign label should therefore be an aid to purchasing deci-
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12 Analysis PEFCR Apparel & Footwear65 
Following the publication of the PEF method in 2013 (European Commission)66, a pilot phase 
was launched in which Product Environmental Footprint Category Rules (PEFCRs) were 
developed for an initial 25 different product groups. The main objective of the pilot phase was to 
test and further develop the process for developing PEFCRs, to examine approaches for verifying 
PEF results, and to test various communication tools for communicating the PEF results (Antony 
et al. 2024). In the subsequent transition phase starting in 2019, some of the PEFCRs are being 
revised based on the methodological developments already made, and new PEFCRs have been 
and are being developed (European Commission 2025b). The PEFCR for the product group ‘T-
shirt’ from the pilot phase was further developed into a PEFCR Apparel & Footwear (A&FW), 
with the final version published in June 2025 (Quantis Switzerland 2025b).  

The following chapter summarises the results of an analysis of the PEFCR A&FW: In addition to a 
general introduction to the composition of the Technical Secretariat, the functional unit, product 
subcategories and key environmental impact categories, the focus is on the consideration of 
biodiversity and microfibre emissions, as well as a more in-depth analysis of the required input 
data and the significance of the PEF results. Finally, the relevance of the PEFCR A&FW for 
application within the ESPR is discussed. 

12.1 Technical Secretariat and public consultations 
PEFCRs are developed by a technical secretariat (TS). The development process of the PEFCR 
Apparel & Footwear differs from other PEFCRs by dividing the TS in voting members, non-voting 
members and observers. Whether a member is classified as a voting member depends on the 
financial contributions made. Therefore, smaller brands or some non-industry stakeholders may 
be restricted to non-voting memberships due to the lack of financial resources (Eunomia 2022). 
Similar to the process of development of other PEFCRs, the TS is mainly composed of industry 
players, in this case large apparel and footwear brands or industry associations. This bias 
towards industry stakeholders becomes even more striking when considering the breakdown by 
type of membership: all voting members (14 stakeholders) are industry bodies, and even among 
the non-voting members, only two out of eight members are non-industry bodies. The high 
proportion of participants from industry is also due to the requirement that 51% of the EU 
market in terms of yearly turnover or production must be represented by the participants 
(European Commission 2017; Commission Recommendation (EU) 2021/2279 2021). However, 
this requirement regarding the representativeness of the PEFCR could not be fulfilled for the 
PEFCR A&FW. In this case it is formulated that ‘the Commission needs to actively participate in 
the work of the Technical Secretariat” (Damiani et al. 2022).Therefore the EU Commission EF 
Team was involved as an observer of the development process of the PEFCR A&FW. 

Beside the obligation regarding the market representation, there are mechanisms in place that 
aim to ensure that various interest groups have the chance to involve themselves in the 
development of the PEFCR. These include public consultations, which were very actively used 
with contributions from over 80 organisations in the first consultation and over 250 
organisations in the second consultation (Quantis Switzerland 2025b). However, participation 
by brands and industry associations, particularly from the natural fibre industry, dominated 
 

65 This chapter was written by Hannah Lorösch, Katja Moch and Florian Antony from Öko-Institut. 
66 Commission Recommendation of 9 April 2013 on the use of common methods to measure and communicate the life cycle 

environmental performance of products and organisations (2013/179/EU) 
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12.4.1 Comment on Intrinsic Durability Multiplier 

The IDM (Intrinsic Durability Multiplier) in the PEFCR A& FW is a factor that takes into account 
the durability of a product in the environmental assessment. It reflects how durable an item of 
clothing or a pair of shoes77 is compared to the average reference product. Products that are 
demonstrably more durable (due to the physical durability tests) receive an IDM > 1. This 
reduces their environmental impact per use in the PEF profile because they can be used for 
longer. The IDM can reach a minimum of 0.67 (lowest durability) and a maximum of 1.45 
(highest durability). This can be translated up to a 50% higher environmental impact per use for 
a product with low durability and up to a 30% lower environmental impact per use for a product 
with high durability, whereas an IDM of 1 means that just the default lifetime value of the 
product is used. The IDM factor was deliberately limited to this range, as there is currently only 
limited knowledge about the extent to which the physical durability of a product actually 
extends its service life. 

The intrinsic durability tests are not mandatory, but highly recommended. In case no intrinsic 
durability tests are conducted for a product, a default intrinsic durability multiplier of 0.67 is 
used. For the test protocol the sub-categories are further segmented based on the fabric 
structure (knitted/woven) and the function (sport/non-sport) (see Figure 35): 

Figure 35: Apparel sub-categories for identifying the relevant durability tests 

 

Source: Own compilation based on Quantis Switzerland (2025b), Figure 3 

When durability tests are conducted, they have to be carried out per product, whereby a product 
is defined by its individual specific material composition, material construction, fabric weight, 
dyeing method, fabric treatment and finishes used. If there is a deviation in any of these areas, 
the tests must be repeated. For products that are available in different colours, the tests must be 
carried out at least with the product in the darkest colour78; additional tests with other colours 
are also possible, in which case the average of the results is used. In principle, testing on a 
product level is preferred and mandatory for tests that require prior washing. However, testing 
 

77 The PEFCR A&FW formulates criteria both for clothing and footwear. Footwear was excluded in the preparatory study for the 
ESPR for textiles as the heterogeneity between footwear and apparel was considered to be too high for setting common ecodesign 
requirements (Delre et al. 2024a). Therefore, the following analysis focuses on durability criteria for apparel. 

78 Since this requirement refers only to the colour tone and not to a specific dye, this could result in a loophole. Manufacturers could 
initially use a high-quality dye to conduct the tests and then switch to another, cheaper dye with the same colour tone without 
having to conduct new tests. 
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A Detailed results of certain analytical steps [some in German] 

A.1 Results of market analysis on recycled content in T-Shirts 

Table 62: Results of the market analysis on recycled content in T-shirts made from cotton and 
polyester 

Fibre type material 
composition 

Frequency of 
material 
composition 

Proportion of the 
material composition of 
all analysed T-shirts 

Proportion of the 
material composition 
per fibre type, 
considering only T-
Shirts containing 
recycled fibres 

Cotton 100CO 64 51% - 

Cotton 100rCO 4 3% 6% 

Cotton 20rCO 35 28% 55% 

Cotton 24rCO 1 1% 2% 

Cotton 25rCO 3 2% 5% 

Cotton 30rCO 11 9% 17% 

Cotton 50rCO 6 5% 9% 

Cotton 75rCO 3 2% 5% 

Cotton ?rCO 1 1% 2% 

Polyester 100PES 61 49% - 

Polyester 100rPES 39 31% 64% 

Polyester 30rPES 2 2% 3% 

Polyester 50rPES 3 2% 5% 

Polyester 51rPES 1 1% 2% 

Polyester 52rPES 1 1% 2% 

Polyester 53rPES 1 1% 2% 

Polyester 70rPES 3 2% 5% 

Polyester 75rPES 3 2% 5% 

Polyester 90rPES 2 2% 3% 

Polyester 96rPES 1 1% 2% 

Polyester ?rPES 5 4% 8% 
 

Overall result 125 100% - 

Source: Own compilation, Hochschule Niederrhein 
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A.2 Overall evaluation of literature-based requirement sources for durability  

Table 63: Evaluation of existing requirements for durability in the literature (in German language) ([A], [B], [C] etc. stand for different sources. Please 
see the next table 64) 

  
 Textile apparel Technical textile apparel 

Main 
Category 

Durability aspect Standard / Test Basic-T-shirt  
(100% CO) 

Basic-Jeans  
(95% CO, 5% EL) 

Functional-T-shirt  
(100% PES) 

Rain jacket  
(100% PES or 100% PA) 

Fo
rm

be
st

än
di

gk
ei

t 

Änderung der Abmessung 
während des Waschens und 
Trocknens 

ISO 5077 
in Kombination mit ISO 
6330 

[A] Zwischen minus X % und 
plus X % für Webwaren und 
dauerhafte Vliesstoffe, 
andere Maschenwaren. 

[B] Die Dimensionsstabilität 
des fertigen Produkts muss ≤ 
+/- 5 % betragen.  

[C] Nach dem Waschen und 
Trocknen gemäß der 
Pflegehinweise dürfen sich 
die Abmessungen am 
fertigen Textil um +/- 5 % 
ändern. 

[E] Die Maßänderung darf -
6% - +2% in Länge und Breite 
nicht unterschreiten 

[F] Die Dimensionsstabilität 
für Strickwaren muss -3% bis 
+5% betragen.  

[I] T-Shirts: Anzahl der vor 
der Prüfung 
durchzuführenden Wäschen: 
56, ± 5% 

[A] Zwischen minus X % und 
plus X % für Webwaren und 
dauerhafte Vliesstoffe, 
andere Maschenwaren. 

[B] Die Dimensionsstabilität 
des fertigen Produkts muss ≤ 
+/- 3 % betragen.  

[C] Nach dem Waschen und 
Trocknen gemäß der 
Pflegehinweise dürfen sich 
die Abmessungen am 
fertigen Textil um +/- 3 % 
ändern. 

[D] Gewebe: Baumwolle 
oder Baumwollgemisch ± 3,0 
% 

[E] Die Maßänderung darf -
2% in Länge und Breite nicht 
unterschreiten. 

[F] Die Dimensionsstabilität 
muss +0% bis -3% betragen. 

[G] Jeans 98%CO 2%EL: 
ISO 6330, ISO 5077 
Mischgewebe: Kein 
Trockner; Bestimmung der 
Maßänderung von durch 
Bügeln mit feuchtem 
Bügeltuch und beheizter 

[A] Zwischen minus X % und plus 
X % für Webwaren und 
dauerhafte Vliesstoffe, andere 
Maschenwaren. 

[B] Die Dimensionsstabilität des 
fertigen Produkts muss ≤ +/- 5 % 
betragen. 

[C] Nach dem Waschen und 
Trocknen gemäß der 
Pflegehinweise dürfen sich die 
Abmessungen am fertigen Textil 
um +/- 5 % ändern. 

[D] Die Maßänderung darf -3% in 
Länge und Breite nicht 
unterschreiten. 

F] Die Dimensionsstabilität für 
Strickwaren muss -3% bis +5% 
betragen.  

[G] T-Shirt 100% PES: 
Insbesondere für PES ist die 
Bestimmung der Maßänderung 
von textilen Flächengebilden 
durch Bügeln mit feuchtem 
Bügeltuch und beheizter 
Metallplatte wichtig. 

[I] T-Shirts: Anzahl der vor der 
Prüfung durchzuführenden 

[A] Zwischen minus X % und plus 
X % für Webwaren und 
dauerhafte Vliesstoffe, andere 
Maschenwaren. 

[B] Keine Angaben für 
(Funktions)Jacken 

[C] Nach dem Waschen und 
Trocknen gemäß der 
Pflegehinweise dürfen sich die 
Abmessungen am fertigen Textil 
um +/- 3 % ändern. 

[D] Gewebe: Synthetische Fasern 
± 2,0 % 

[E] Die Maßänderung darf für 
Mäntel -2 % und für 
Anoraks/Skikleidung/Sportswear 
-3% in Länge und Breite nicht 
unterschreiten. Keine Angabe für 
Jacken. 

[F] Die Dimensionsstabilität muss 
+0% bis -3% betragen. 
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B.1 Questionnaire on durability (in German language)  

 



TEXTE Ecodesign for Sustainable Products Regulation: requirements for the ecodesign of textiles and the possible transfer 
to an ecodesign label 

372 

 

B.2 Questionnaire for repairability (in German language)  

Fragebogen Interview Reparierbarkeit  

Die neue Ökodesign-Verordnung: Anforderungen an das Ökodesign von Textilien und die mögliche Über-
führung in ein Ökodesign-Label 
Ziel des Forschungsprojektes ist es zum einen, mögliche abgestufte Ökodesignanforderungen für Textilien 
zu erarbeiten, diese in ein Ökodesign-Label zu überführen sowie die europäischen Prozesse im Rahmen der 
neuen europäischen Ökodesign-für-nachhaltige-Produkte-Verordnung für die Produktgruppe Textilien zu 
begleiten. In diesem Zuge erarbeiten wir derzeit konkrete Ökodesign-Anforderungen für Textilien, u. a. an 
die Haltbarkeit, Recyclingfähigkeit oder Reparierbarkeit von Bekleidung und Textilien. 
Ziel des Interviews ist es, eine Einschätzung aus der Praxis der durchführenden Reparateure zur 
Reparierbarkeit von Bekleidung zu erhalten. 

Durchführende Institution: Hochschule Niederrhein, Webschulstraße 41-43, 
41065 Mönchengladbach 

Interviewer*in:  

Interviewpartner*in:  

Ort und Datum:  

Kurzportrait des Unternehmens 

Unternehmensgröße (z. B. Mitarbeiter*innen)  

Standorte:  

Zielgruppe:  

Fragestellungen 

Welche Nutzungsschäden treten am häufigsten auf? 

 

Welche Reparaturleistungen können Sie durchführen? Welche führen Sie am häufigsten durch? 

 

Welche Art von Produkten bringen Kunden*Kundinnen am häufigsten zur Reparatur? 

 

Wie würden Sie selbst Reparierbarkeit definieren? Was macht ein Produkt besonders reparierbar und 
welche Einflussfaktoren spielen hierbei eine Rolle? 

 

Wie könnte man Ihrer Meinung nach die Komplexität der Reparaturarbeiten beschreiben/bewerten? Z. B. 
nach Zugang zu kritischen Stellen (Anzahl der zu trennenden Nähten)? 

 

Welche Informationen wären für Sie bei einem Reparaturauftrag hilfreich? (i. V. m. Tabelle) 

 

Informationsart Relevanz 

Produkttyp, Modell-/Style- und ggf. Chargennummer)  
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B.3 Questions for the interviews on recyclability, recycling and recycled content  

Overarching questions  

1. Is it realistic to demand a minimum recycled content in textiles (focus: clothing textiles 
and home textiles: bed linen, towels, tablecloths, curtains - but not carpets, technical 
textiles, shoes or backpacks)? Should this be developed for specific fibres? Why or why 
not? If not, do you think a requirement for a minimum recycled content is realistic in the 
next 10 to 15 years? 

2. Are there products/materials for which a mandatory recycled content should not apply? 
If so, why? 

3. If we are talking about specific fibres, what minimum recycled content could be required 
for the following fibres: 

4. Cotton 
5. Polyester 
6. Polyamide  
7. Manmade cellulose fibres (MMCFs) 
8. Wool 
9. In your opinion, what would be an ambitious target for the share of recycled material (if 

necessary, name specific fibres, see fibres mentioned above) in textiles?  
10. Does it make sense to introduce fibre-specific ‘classes’ (e.g. high recycled content / 

medium recycled content / low recycled content) as part of an ecodesign-label for 
textiles? 

11. What is the biggest challenge in fibre-to-fibre recycling? What are possible solutions to 
this problem?  

12. What technical requirements or further developments are needed to increase the 
proportion of recycled material? What are the current obstacles to increasing the 
proportion of recycled material?  

13. How do you assess the quality of recycled textile fibres (in terms of fibre-to-fibre 
recycling)? What quality losses are there? Are there prospective solutions to remedy the 
quality losses? 

14. PROSPECTIVE DEVELOPMENT -> What will happen from 2025 when the separate 
collection of used textiles in the EU becomes mandatory? What will happen if the 
destruction of unsold goods is banned? What impact do you expect this to have on your 
industry? 

Collection and logistics (questions for collectors and sorters) 

15. Do you have any idea how old the textiles are that you collect? (Background to the 
question: Potentially increased pollutant content in older textiles that have not yet been 
produced in accordance with the current REACH requirements). 

16. How do you deal with the materials that are not suitable for fibre-to-fibre recycling? 
17. Do you plan to increase the collection rate in the coming years? Why (not)? 
18. Have you noticed a decline in the quality of textiles compared to the past? 
19. Which are the 5 to 10 most common criteria you use to sort collected textiles? What 

sorting technologies/techniques do you use? How do you assess the use of automatic 
sorting systems? (perspective usage scenarios) 
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C Additional information for the ecodesign label section 

C.1 Detailed result of the survey on the ecodesign label  

What objectives should be pursued with the ecodesign label for textiles? 

The majority of participants named the end consumer as the target group. The ecodesign label 
should therefore 

► Be an aid to purchasing decisions & clearly disclose ‘non-performers’ 

► Enable a comparison between products  

► Be clear and easy to understand in order to enable simple and quick orientation 

It was also noted that comparability is only possible in categories with similar quality of the data 
on which the label is based.  

One of the participating stakeholders would prefer processing entirely via the digital product 
passport and refrain from presenting it in an ecodesign label.  

For which product aspect do you consider performance classes to be useful?  

Multiple answers were possible for this question. In particular for the product aspects ‘environ-
mental impact’, ‘durability’ and recyclability, a presentation with performance classes is con-
sidered useful. Around a quarter of respondents would not visualise any of the product aspects 
using performance classes.  

What additional information should be included in an ecodesign label? 

Several of the responses were in favour of not overloading the label. The following additional 
information was also suggested:  

► Type of materials used and further information on the use of materials, such as eco-
certifications 

► (controlled) social standards; animal welfare; correct disposal  

► country of manufacture  

Suggestions were also made as to which parameters should be used to visualise the environ-
mental impact. Water consumption was mentioned several times, as well as energy consump-
tion, CO2eq, the proportion of new materials used and the degradability of the product in the 
waste stream.  

It is clear from the responses that one challenge or task in the creation of the ecodesign label is a 
sensible consideration and differentiation from existing labelling obligations and other 
certificates. For example, the material composition is already regulated by the EU Textile 
Labelling Regulation (European Union 2011), which is currently being revised by the European 
Commission.  

In what order should the six product aspects considered be categorised? 

The answers (see the table below) show that durability is clearly the top priority, being ranked 
first most often. Environmental impact is the next most important aspect, followed by 


