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Disclaimer 
 
Anthesis Consulting Group PLC has prepared this report for the sole use of the client and for the intended 
purposes as stated in the agreement between Anthesis and the client under which this report was completed. 
Anthesis has exercised due and customary care in preparing this report but has not, save as specifically stated, 
independently verified information provided by others. No other warranty, express or implied, is made in relation 
to the contents of this report. The use of this report, or reliance on its content, by unauthorised third parties 
without written permission from Anthesis shall be at their own risk, and Anthesis accepts no duty of care to such 
third parties. Any recommendations, opinions or findings stated in this report are based on facts and 
circumstances as they existed at the time the report was prepared. Any changes in such facts and circumstances 
may adversely affect the recommendations, opinions or findings contained in this report. 
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Anthesis Consulting Group 
 
Anthesis is a specialist global sustainability services and solutions provider founded on the belief that sustainable 
business practices are at the heart of long-term commercial success. We develop value-driven sustainability 
strategy which is underpinned by technical experience and delivered by innovative, collaborative teams across the 
world. We not only develop solutions for clients using our data analytics and broad insight, but provide creative 
solutions and act as both a delivery and financing partner too. 
  
We combine the reach of big consultancies with the deep expertise of our practice leaders and our in-house 
energy and engineering delivery teams from across the globe. We provide a broad range of specialist sustainability 
services and solutions across every business sector, including tƘŜ Ψ.ǳƛƭǘ 9ƴǾƛǊƻƴƳŜƴǘΩ which is an area we have 
added enormous value for our clients from Landlords, Occupiers, Estate Management to Investors, that include 
delivering significant P&L impacts through energy reduction and generation, carbon, water, waste and engineering 
solutions. Anthesis has clients across industry sectors, including corporate multinationals like Coca-Cola, Tesco, 
and RB. Building productive, lasting relationships with clients is at the heart of our approach. 
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Executive summary 
 

Introduction 
  
On 18th October 2017, the Healthy Building Network with support from Changing Markets and the Global Alliance 
ŦƻǊ LƴŎƛƴŜǊŀǘƻǊ !ƭǘŜǊƴŀǘƛǾŜǎΣ ǇǳōƭƛǎƘŜŘ ǘƘŜ ǊŜǇƻǊǘΥ ά9ƭƛƳƛƴŀǘƛƴƎ ¢ƻȄƛŎǎ ƛƴ /ŀǊǇŜǘΥ [Ŝǎǎƻƴǎ ŦƻǊ ǘƘŜ CǳǘǳǊŜ ƻŦ 
wŜŎȅŎƭƛƴƎέ ƭƻƻƪƛƴƎ ŀǘ ǘƘŜ use of chemical additives in carpet manufacture, and their impact on human health and 
carpet recyclability. 
  
This study carried out by Anthesis Group, builds upon that carried out for the US, and adapts it to the European 
market both in terms of market practices and regulation. This study is designed to give an overview of the most 
worrying chemicals used in carpets currently sold into the European market and the impacts of these chemicals on 
human and environment health as well as the transition to the circular economy. This study investigates how 
these chemicals are viewed in the current regulatory framework and certification schemes, and actions that can 
be taken for their elimination or replacement in transition to the circular economy. This study lays out extensive 
detail on the extent of the European carpets market and chemical additives used in manufacture for that market, 
whilst developing pertinent recommendations for regulators, manufacturers and consumers. 
 

Summary 
 
The EU is the second biggest market in the world for carpet after the US, 
as well as being one of the largest producers. The demand for carpets in 
the EU amounts to almost 1.8 million tonnes (Mt) per year, while around 
1.6 Mt arises per year as waste. Of the waste carpet arising in the EU 
each year, the vast majority is likely to be landfilled, a large proportion 
incinerated, and only a few percent recycled. Several barriers exist to 
the recycling of carpets including carpet design, collection, 
contamination, and the presence of toxic substances. The focus of this 
report is to look at the toxic substances currently found in carpets and 
how these could be replaced and/or eliminated to facilitate the circular 
economy.  
 
In order to achieve more recyclable and less toxic carpets at scale, 
market transformation is needed. This report has identified a list of 59+ 
toxic substances used in carpets sold on the EU market. This list of 
substances includes phthalates, perfluorinated compounds (PFASs), flame retardants and toxic heavy metals. 
Based on the research, it appears many of the chemicals found in carpets may volatilize and/or migrate from 
carpets through typical use and abrasion of carpet as well as adhere to dust ς making dermal, inhalation, and 
ingestion exposure to their toxic effects all possible. 
 
Some of the toxic effects of the chemicals of concern identified in this report include carcinogenicity, 
mutagenicity, reproductive toxicity, and endocrine disruption just to name a few. Moreover, children are 
particularly vulnerable to these toxic chemicals, particularly during critical stages in their physical and cognitive 
development. Of the 59 substances identified in this report, 37 are not restricted or banned for their use in carpet 
or carpet materials. Additionally, many of the certifications that monitor chemicals in carpets do not currently ban 
or restrict the chemicals of concern in this report either. For example, the GUT label only bans or restricts 13 out 
of the 59 identified chemicals of concern.  
 

άΦ Φ Φ ǘƘŜ ǘƻǘŀƭ ŜƴǾƛǊƻƴƳŜƴǘŀƭ .ƻ5 
[Burden of Disease] costs [from 
exposure to environmental chemicals 
such as neurotoxicants, air pollution, 
and endocrine disruptors] likely 
exceed 10% of the global GDP [e.g., 
$10.75 trillion]. . . the data presented 
suggest that environmental chemicals 
need to be more highly prioritized.έ  

- Philippe Grandjean and Martine 
Bellanger Environmental Health 

(2017) [149], [330] 
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There ŀǊŜ ΨƘƛŘŘŜƴ ŎƻǎǘǎΩ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ǳǎŜ ŀƴŘ ŜȄǇƻǎǳǊŜ ǘƻ ŎƘŜƳƛŎŀƭǎ ƻŦ identified in this report. Health care 
costs and lost earnings linked to the exposure to endocrine disruptors is estimated to be ϵмсо ōƛƭƭƛƻƴ ŜŀŎƘ ȅŜŀǊ [1], 
[2].  There are also hidden costs associated with environmental contamination such as necessary infrastructure for 
cleanup. Industry is therefore often not responsive to the true costs associated with toxic chemicals and/or the 
products they create [3] and these costs typically are passed onto tax payers.  
 
As a result of our research and findings, recommendations have been prepared for policy makers, carpet 
manufacturers, carpet certifiers, as well as consumers to ensure the highest level of consumer and environmental 
protection in the manufacture and use of carpets. These recommendations come at a critical time, as the 
European Union is reviewing legislation on the interface between chemical, waste and product legislation.  
     
Key policy recommendations  
Ensure an integrated health approach to the circular economy: More works needs to be done under REACH and 
related Directives to support a non-toxic circular economy. Part of this work needs to address the short comings of 
REACH, which would include solutions to optimizing the identification, evaluation, restriction and/or ban on 
chemicals of concern. Ensuring an integrated health approach to the circular economy would include carpets 
designed with a non-toxic circular economy in mind. Ensuring this type of integration requires the collaboration of 
multiple stakeholders across the industry. For the carpet industry, it means all actors in the supply chain working 
towards the common goal of facilitating transparency as well as scaling up non-toxic solutions to new carpet 
designs. 
 
Identify and restrict/remove chemicals of concern in carpets:  The 59+ chemicals of concern identified in this report 
as used in carpets sold on the EU market, should be restricted and/or banned to ensure consumer safety, 
environmental protection and facilitate the circular economy. The use of these substances is not limited to 
carpets, so in order to give adequate protection it is recommended to restrict and/or ban them via the REACH 
regulation. The process of identifying and evaluating chemicals of potential concern under REACH is often lengthy 
and efficiencies are needed to drive these processes along to ensure these substances are quickly and adequately 
restricted or banned. The continued use of chemicals of concern has negative implications on human and/or 
environmental health as well as impeding recycling efforts. Additionally, where the existence of a ban or limit 
exists for a chemical of concern in virgin materials, the same limit should exist for recycled materials, as some 
restrictions currently allow for higher concentrations of hazardous chemicals in recycled materials.  
 
The report also concludes that REACH is not sufficient to manage chemicals found in carpet on its own. Because 
many people are exposed to the toxics in carpets across its life cycle, other regulations are needed to protect 
workers, environment, and consumers, especially the most vulnerable ones, such as children. Therefore, 
Directives that help mitigate these issues should be created and/or strengthened. 
 
Extended Producer Responsibility and carpet specific legislation: There is growing support for EPR systems for 
carpets, mattresses, and furniture within the EU. It is recommended that, as the EU Circular Economy Package 
requirements are finalised and transitioned into law in each of the participating countries, Member States 
consider the introduction of an obligatory EPR scheme for carpet to cover the costs of responsible end-of-life 
management options and use modulated fees to incentivize recyclable, reusable and toxic-free carpet. This may 
ƭŜƴŘ ƛǘǎŜƭŦ ǘƻǿŀǊŘ ŀ ά/ŀǊǇŜǘ 5ƛǊŜŎǘƛǾŜέ ǎƛƳƛƭŀǊ ǘƻ ǘƘƻǎŜ ǘƘŀǘ ŜȄƛǎǘ ŦƻǊ ǇŀŎƪŀƎƛƴƎΣ ²999 ŜǘŎΦ 
 
Re-introduce an ambitious EU eco-label for textile floor coverings: As stated above, it is recommended that a 
minimum set of regulatory requirements governing chemicals, design, and EPR be put in place for carpets. It is 
recommended that the EU re-introduce an ambitious EU eco-label for textile floor coverings. The re-introduction 
of an EU eco-label for textile floor coverings would limit or ban all chemicals of concern in virgin and recycled 



 

 
Anthesis Consulting Group, 2018                                               7 
 

materials and include the 59 substances identified in this report. Additionally, the EU eco-label would establish a 
set of robust design criteria so carpets can be recycled at the end of life. The criteria should go above and beyond 
any regulatory requirements.  
 
Key manufacturing recommendations 
Remove chemicals of concern from carpets: While regulatory processes are put into motion as they are necessary, 
manufacturers should take immediate action to phase these toxics out to keep credibility and ensure consumer 
safety. Industry should avoid the use of PVC as well as the substances identified in Appendix I in this report. 
Chemicals of concern should also be phased out from their use in carpets. In rare cases where safer alternatives 
do not exist, these carpets should be phased out or new technologies sought. Incoming recycled content should 
be tested to avoid high concentrations of toxic legacy chemicals. 
 
Promote eco-design: Design carpets with the circular economy in mind ς less toxic and recyclable. Use single fibre 
materials to increase recovery and recyclability. Make carpet backing from same material as face fibre, or easily 
separable. Avoid the use of SBR binders and bitumen as they provide a barrier to recycling and replace with non-
toxic adhesives which allow easy separation of face and backing fibres. Do not use PVC as the chemicals used in its 
manufacturer are particularly toxic and contribute to a toxic circular economy. Additionally, avoid the use PFASs, 
antimicrobials, and flame retardants as safer alternatives exist to achieve the same function as these toxic 
substances. Where possible, avoid all other chemicals of concern. 
 
Key carpet certification recommendations: 
Expand the list of restricted chemicals: This report concluded that each certification scheme is failing to identify 
and restrict/ban chemicals of concern in carpets. These certification schemes may be misleading to consumers 
who believe their carpets are void of toxic substances or have the highest degree of safety. The Blue Angel eco-
label currently does the best job in addressing chemicals of concern in carpets as it restricts or bans 51 out of the 
59 substances identified in Appendix II of this report. Furthermore, all substances identified in Appendix II of this 
report should be restricted/banned by all certification schemes that certify carpet. Additionally, these certification 
schemes should go further to phase out the use of other chemicals of concern, ban the use of phthalates and PVC, 
as well as avoid the use of biocides and toxic flame retardants. Certification schemes must act fast to maintain 
credibility with the consumers.   
 
Set complementary eco-design requirements for obtaining certification for carpets: Certification requirements 
should restrict/ban the use of chemicals of concern as well as those chemicals identified in Appendix II of this 
report in the use of carpet fibres, carpet materials, and any carpet treatments. Additionally, certification should 
favor materials that require the least number of chemical additives as well as set design criteria so carpets can be 
recycled at the end of life through take-back programs. 
 
Key consumer recommendations: 
Look for the Blue Angel or Nordic Swan eco-labels: The Blue Angel eco-label currently places the strictest chemical 
requirements on carpet manufacturers as it bans/ limits 51 out of the 59 chemicals in Appendix II, with the Nordic 
Swan eco-label as a close second as it bans/limits 49 out 59. 
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Abbreviations 
 
Acronym Definition 

4-PCH 4-Phenylcyclohezene 

APE Alkylphenol Ethoxylates 

ASE Alkylsulphonic Phenyl Ester 

BBP Benzyl butyl phthalate 

BNA 2-bromo-4,6-dinitroaniline 
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Kg Kilogram  

Kt Kiloton (thousand tonnes) 

LMW Low Molecular Weight  

LOC Level of Concern  

MDI Methylene Diphenyl Diisocyanate 

MSC Member State Committee 
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Acronym Definition 

MSW Municipal Solid Waste  

MSWI Municipal Solid Waste Incineration 

Mt Million Tonnes  
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PVC Polyvinyl Chloride 
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REACH Registration, Evaluation, Authorisation and Restriction of Chemicals  
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RoHS Restriction of Hazardous Substances  

ROI Registry of Intentions  

RMOA Risk Management Option Analysis 

SB Styrene Butadiene 

SBR Styrene Butadiene Rubber 
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Acronym Definition 

TSD Toy Substance Directive  

TPP Triphenyl Phosphate 

TXIB 1-isopropyl-2,2-Dimethyltrimethylene Diisobutyrate 

UAE United Arab Emirates  

US United States of America 

VCM Vinyl Chloride Monomer 

VOC Volatile Organic Compounds  

vPvB Very Persistent Very Bioaccumulative 

WEEE Waste Electrical and Electronic Equipment 

WFD Waste Framework Directive  

WHO World Health Organisation  

WRAP Waste & Resources Action Programme 

ZPT Zinc Pyrithione 

 

Glossary 
 
Term Definition 

Actors A participant in an action or process. 

Bioaccumulate  A substance that can become concentrated inside the bodies of living things. 

Biocide Defined in the European EU legislation as a chemical substance or microorganism 

intended to destroy, deter, render harmless, or exert a controlling effect on any 

harmful organism by chemical or biological means. 

Broadloom  The production of carpet on a wide loom, producing large rolls.  

Carcinogen  A substance capable of causing cancer in living tissue.  

Chemicals of Concern For this study, is defined as category 1 and category 2 CMRs (Carcinogenic, Mutagenic 

and Reproductive substances), endocrine disruptors and other substances of equivalent 

concern. 

Circular economy  A circular economy is where resources are kept for as long as possible, extracting the 

maximum value from it during its use phase, products can then be recovered and 

ǊŜƎŜƴŜǊŀǘŜŘ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ŜŀŎƘ ǎŜǊǾƛŎŜ ƭƛŦŜΦ LǘΩǎ ǎŜŜƴ ŀǎ ŀƴ ŀƭǘŜǊƴŀǘƛǾŜ ǘƻ ŀ ǘǊŀŘƛǘƛƻƴŀƭ 

linear economy.  

Contamination The action of making something impure by polluting.  

Depolymerisation  The bonds between monomer residues in the plastic are broken either chemically 

(hydrolysis or glycolysis), or thermally, generating monomer species which can be used 

in raw material production ς these processes can also be referred to as 

monomerization.  

Downcycle To reuse a product or material in such a way as to create a product of lower quality 

than the original. 

Energy from waste Waste-to-energy or energy-from-waste is the process of generating energy in the form 

of electricity and/or heat from the primary treatment of waste 

Face yarn The top layer of a carpet that is typically made of yarns that are tufted or woven.  

Flame retardant Flame retardants are chemicals added to materials to slow or prevent the start or 

growth of fire. 

Halogenated substances A volatile compound containing halogens such as chlorine, fluorine or bromine.  
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Landfill the disposal of waste material by burying it 

Municipal Solid Waste Consists of household waste and other sources which are similar in nature that consists 

of everyday items that are discarded by the public and is collected by local authorities.  

Mutagen  An agent such as radiation or a chemical substance that causes genetic mutation.  

Needle Punched Carpet Needle punched carpet entangles carpet fibres bonded with materials such as latex that 

creates a hard-wearing surface typically found in non-residential applications.   

Off-gassing  Where something gives off a chemical, in the form of a gas.  

Plasticisers  A substance to promote or produce plasticity and flexibility to help reduce brittleness.  

Primary backing  The layer of the carpet that the face yarn is secured to.  

Secondary backing  A secondary backing (or cushion) is attached to the primary backing with a body agent 

to provide further stability to the carpet.  

Supply chain The sequence of processes involved in the production and distribution of a commodity.  

Surfactants  Used in the carpet industry as cleaning, dyeing, and rinsing agents, and are primarily 

used as a detergent in wool scouring where natural oils are removed from the wool and 

other textile fibres. 

Tile The production of carpet in modular tiles, predominantly seen in non-residential 

applications.  

Toxic (substance) A substance that can be poisonous or cause health effects.  

Tufted Carpet Tufted carpet has tufts of face yarn within the primary backing layer, locked into place 

using adhesives.  

Upcycle  To reuse a product or material in such a way as to create a product of higher quality 

than the original.  

Virgin material  Previously unused or raw material.  

Woven Carpet Woven carpet is a more traditionally produced carpet, created by interlacing pile yarn 

with backing yarns, locking them into place.  
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1 Introduction 
 
The concept of the Circular Economy is entering the mainstream, notably through the 9¦Ωǎ /ƛǊŎǳƭŀǊ 9ŎƻƴƻƳȅ 
Package which aims to implement new Directives for various key waste streams, includes revised legislative 
proposals on waste, and an EU Action Plan for the Circular Economy [4]. Outside of government, many businesses 
are deriving substantial value from implementing Circular Economy (CE) principles into their business models, and 
ǘƘŜ 9ƭƭŜƴ aŀŎ!ǊǘƘǳǊ CƻǳƴŘŀǘƛƻƴΩǎ ŀŘǾƻŎŀŎȅ Ƙŀǎ ƘŜƭǇŜŘ ǘƻ ǊŀƛǎŜ ŀǿŀǊŜƴŜss of key issues and concepts[5]. While 
the concept of Circular Economy is interpreted differently in different regions, there is a growing agenda around 
implementation of resource efficiency, even in areas where the Circular Economy is perhaps not looked on as 
favourably as it is in Europe. 
 
The Circular Economy is a model in which growth and prosperity are not intrinsically linked to natural resource 
consumption, as is the case for the current, consumption-based linear economy [6]. At its core, this means optimal 
use of resources by applying systems thinking, and using material & product lifecycles to make better design and 
manufacturing choices. While Circular Economy is often associated with improvements in recycling, it follows the 
Waste Hierarchy principle of: Reduction > Reuse > Remanufacture > Recycle > Recover for Energy > Landfill as 
shown in Figure 1[7]. 
 
 
Figure 1. The Circular Economy and waste hierarchy concept diagrams 
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From a broader perspective, Circular Economy requires actors at each stage of the value chain to participate, with 
producers taking greater responsibility for products placed on the market, consumer participation and 
engagement, and greater collaboration and involvement with the sectors which treat materials at the end-of-life. 
Often, the Circular Economy has to start with better product design, which is the responsibility of the producer, 
and must take into account the end-of-life and after-life of the product, the accessibility and recyclability of its 
components. Better design not only relates to the physical structure of products, but also to the materials and 
chemicals used to manufacture them ς there is growing concern around toxic substances persisting in material 
loops as it is not always possible to remove them during the recycling process. Therefore, a shift towards 
elimination of hazardous substances where possible at the design stage is of key importance. 
 
Carpets as a group have been identified as a product stream which is not being optimally treated at end-of-life[8], 
[9]. While there are some high-profile, manufacturer-operated carpet takeback programmes in place in Europe, 
the return volumes are small in comparison to the total carpet waste arising each year; additionally, many of the 
products returned are not easy to recycle. Of the waste carpet arising in the EU each year, the vast majority is 
likely to be landfilled, a large proportion incinerated, and only a few percent recycled. 
 
There are several barriers to recycling carpets. The focus of this report is on toxic substances used during the 
manufacture of carpet and carpet materials as well as post-treatment processes which may lead to human and/or 
environmental exposure across a carpets life cycle. This is an area which is important on several levels: firstly, a 
variety of substances present a health hazard to actorǎ ŀŎǊƻǎǎ ǘƘŜ ǇǊƻŘǳŎǘΩǎ ƭƛŦŜŎȅŎƭŜ τ those involved in 
manufacturing, installers, end-users (particularly more vulnerable groups such as children), cleaners, those 
removing the carpets at end-of-life, and those involved in management and processing of waste carpet. Secondly, 
recycled material containing these substances can then be used again in other products, therefore exposing more 
people to their toxic effects. Lastly, these pose a substantial environmental risk, through migration of substances 
into the environment during use or end-of-life processing, from leaching when carpet is disposed of in landfill 
sites, and from hazardous thermal decomposition products generated during incineration. Additionally, the 
presence of some hazardous substances can hinder reprocessing of plastics during mechanical recycling. 
 
This study identifies major hazardous substances which are used in carpet manufacturing in the EU, or in carpets 
imported into the EU, which are of key concern from an environmental and health perspective across their 
lifecycle, and which potentially need to be carefully controlled to facilitate safe recycling of end-of-life carpets. 

1.1 Carpet Types 
One of the major challenges in carpet recycling arises from the variety of different carpet types and materials. 
These are outlined below. 
 

1.1.1 Carpet Form 

Firstly, carpet may be classified in terms of form: Broadloom and Tile. 
 
Broadloom: production of carpet on a wide loom, producing rolls. Broadloom carpets may be made using several 
different techniques and materials, and are used widely across residential, non-residential, and other applications 
(e.g. transport). Broadloom carpets are often installed with a secondary backing, typically consisting of materials 
such as polyurethane (PU), polyvinyl chloride (PVC), or other latex-like or foam materials such as styrene 
butadiene rubber (SBR). From a materials efficiency perspective, there are several drawbacks with broadloom: 
firstly, there is often significant wastage during installation (although offcuts are often taken back by retailers or 
manufacturers); secondly, it is difficult to repair the carpets during the use phase (certainly compared to tiles); 
thirdly, reuse can be impractical[10].  
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Tile: the tile carpet market has grown substantially in the past 20 years. Tile carpet is modular, with a standard size 
of 50 x 50 cm, and is usually installed using adhesives which do not hinder uplift (sometimes referred to as 
tackifiers), facilitating redeployment, repair, and reuse. As with broadloom, the face yarn of tile carpet can be 
produced using several different techniques and materials. Tile carpet installation typically produces less waste 
than broadloom, and tiles can be replaced easily if worn out[11]. While these carpets are predominantly used in 
non-residential applications, there is a growing fledgling market for residential tile. Tile carpets typically come with 
a heavy backing, typically made from bitumen and PVC, making them significantly heavier than broadloom carpet 
per m2. 
 

1.1.2  Face Yarn Production 

There are several techniques used to build the face yarn of a carpet ς notably, these techniques may be applied to 
both tile and broadloom. The method used to produce face yarn can have a strong influence on the recyclability of 
the carpet, as some carpet types are harder to disassemble than others. The majority of face yarn is composed of 
synthetic fibres, with polyamide (PA, polyamide) being the most prevalent, and polypropylene (PP) and polyester 
(PET)1 also used in large quantities. Natural materials, especially wool, are enjoying a resurgence in Europe, and 
we estimate that these now command around 10 % of the market, with greater popularity in regions such as the 
UK[12].  Blended fibres are also used widely, which can pose issues for separation and in many cases where the 
materials cannot be separated, totally precludes recycling. 
 
Needle-punching entangles carpet fibres, bonding them with materials such as latex. This creates a hard-wearing 
surface, making needle-punched carpets very popular in non-residential applications. These carpets (broadloom 
type) are typically thinner than other types.  Single-fibre needle-punched carpets can be recycled ς for example, 
Reeds Carpets in the UK have a closed loop recycling programme for their polypropylene carpets [13]  ς whereas 
blended ones will be typically sent for energy recovery due to difficulty in sorting the polymers. However, only 
small quantities of needle punched carpets are likely to be recycled. Needle-punched carpets are popular for hard-
wearing applications, as well as event/exhibition carpets. 
 
Tufted carpets have tufts of face yarn within a primary backing layer (such as polypropylene), locked into place 
using adhesives such as styrene butadiene rubber (SBR) latex. A secondary backing layer (polypropylene, or woven 
fibres such as jute) is used for stability. Tufted carpets are more easily material-separated than others, with 
equipment for shaving off the face pile used by many recyclers. The resulting fibre can be recycled into new fibre 
in some cases (particularly polyamide-6), or downcycled to produce felts, equestrian riding surfaces, insulation, or 
horticultural bedding. Tufted carpets make up the vast majority of carpets sold in the EU, around 70ς80 % [14].  
 
Woven carpets use more traditional processes, with the pile yarn locked into place by backing yarns, making them 
hard-wearing. Due to the interweaving, the fibres are hard to pull apart; however, it is possible to process woven 
carpets to make felt, even where different fibre mixes are used. However, at present, the majority of these 
carpets will be used in energy recovery. Woven carpets are generally quite expensive and make up a relatively 
small part of the market, ~6 % in the UK (considered an upper limit for the EU)[15]. 
 
 
 

                                                             
1 Polyester is the common name for polyethylene terephthalate textile materials (PET), which also a key material 
used in packaging. Polyester is also commonly abbreviated to PE or PES. 
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1.1.3  Supporting Layers and Backing 

{ǳǇǇƻǊǘƛƴƎ ƭŀȅŜǊǎ ŀƴŘ ōŀŎƪƛƴƎ ƳŀǘŜǊƛŀƭǎ ǘȅǇƛŎŀƭƭȅ ƳŀƪŜ ǳǇ ǘƘŜ ōƛƎƎŜǎǘ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ŀ ŎŀǊǇŜǘΩǎ ǿŜƛƎƘǘΣ ŜǎǇŜŎƛŀƭƭȅ ƛƴ 
the case of tile. The primary backing layer supports the face yarn; this can be a non-woven material (e.g. 
polyester), or a natural material (e.g. cotton)[16].  
 
Interlayers can be used to provide further stability or cushion (e.g. glass fibre layers), as well as to bind the primary 
and secondary backings together (e.g. synthetic latex such as styrene butadiene rubber). 
 
Secondary backings provide dimensional stability to carpets: a wide range of materials can be used here, such as 
jute, polyester, bitumen, PVC, or polyurethane, depending on the carpet form or application. These materials 
often use fillers, such as calcium carbonate, while in the US, fly ash has been used as it can be labelled as recycled 
content[17]. It remains unclear as to whether fly ash can be found in carpet manufactured in or imported into the 
EU. 
 
Due to the complexity of the structure of backing layers and extensive use of latex adhesives, these components 
tend to be hard to recycle and are likely to be landfilled or incinerated. Improvements in backing layer separation 
and material selection should be a design priority to improve carpet circularity and some manufacturers have 
made significant strides in this area, with the Niaga-DSM partnership making this a key part of their mission. 

1.2 ¢ƘŜ 9¦Ωǎ /ŀǊǇŜǘ aŀǊƪŜǘ2 
The EU is the second biggest market in the world for carpet after the US, as well as being one of the largest 
producers: Belgium, the NethŜǊƭŀƴŘǎΣ ŀƴŘ ǘƘŜ ¦ƴƛǘŜŘ YƛƴƎŘƻƳ ŀǊŜ ǘƘŜ 9¦Ωǎ ƭŜŀŘƛƴƎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŎƻǳƴǘǊƛŜǎΦ 
Overall, we estimate that 65% of EU demand for carpets is fulfilled by EU-based manufacturing, which is high 
compared to other textile products. Additionally, 17 % of EU production is exported, with the US being the most 
popular destination, and the European Free Trade Area (EFTA) countries, Russia, the UAE, Australia, and Japan 
receiving significant volumes[18].  The United States imported carpet valued at $600 million from Europe in 2016, 
mainly from Turkey (valued at $267M) and Belgium ($95M)[19]. 
 
The demand for carpets in the EU amounts to almost 1.8 million tonnes (Mt) per year, while around 1.6 Mt arises3 
per year as waste[8], [9], suggesting that there is a slight growth in the overall carpet stock in the EU. It should be 
noted that there is also a significant market for carpets in non-EU countries in Europe, notably in areas where 
there are high levels of construction activity, such as Russia. Broadloom continues to be the most popular carpet 
form, although there are indications that the carpet tile market will continue to gain market share, particularly for 
commercial applications[20]. 
  

                                                             
2 We have produced estimates for carpet sales volume and waste arising per year from publicly available data. 
Further information on the research methodology is given in the Appendices. Note that these figures are used to 
provide an idea of the scale of the carpets issue, and require further study to corroborate. 
3 This figure is an old estimate which requires further study. For reference, Carpet Recycling UK estimate that 
around 400 kt of carpet arises as waste each year in the UK alone, amounting to ~6kg / capita[69].  



 

 
Anthesis Consulting Group, 2018                                               18 
 

 
 
Table 1. 2016 estimates for carpet manufacture and demand in the EU4 

EU Demand (m2) EU Production 
(m2) 

Imported into 
EU (m2) 

Exported out 
of EU (m2) 

698,000,000 548,000,000 245,000,000 95,000,000 

 

Application % 

Residential 55 % 

Non-Residential 39 % 

Other (Transport) 6 % 

  

Carpet Type % by area 

Broadloom 87 % 

Tile 13 % 

  

Weight of Carpet Sold Per Annum Total Waste 
Carpet 
Arisings Per 
Annum 

1.77 Mt 1.6 Mt 

 
A 2017 report by Changing Markets and Zero Waste France also shed light on the use of carpet in the events 
sector in France, and which is broadly applicable across the EU: exhibition events and trades shows typically install 
new carpets for the length of the event (usually a few days), after which they are uplifted and discarded[8]. This 
report estimated that around 6,000,000 m2 of carpet is employed per year in France, while Reeds Carpets, a UK-
based supplier, estimates that the UK events industry uses 12,000,000 m2 per year[21].  Event carpet is typically 
needle-punched broadloom and relatively lightweight[22]; however, this still amounts to significant tonnages of 
waste (we estimate this to be around 12 kt for the UK and France combined, and potentially over 30 kt for the EU 
as a whole if this demand is extrapolated over the region), particularly given the short lifetime of the carpet. 
 
For installed carpet, typical lifetimes are around 7ς15 years depending on durability, foot traffic, and style tastes, 
and while there is a sapling tile reuse market, most carpet only has one life (broadloom carpet is generally 
extremely hard to reuse)[10]. As such, yearly waste arisings are expected to reflect the carpet sales market ~10 
years prior, which can be challenging for a recycling market which requires stable incoming volumes to remain 
economically viable. 

1.3 ²ƘŜǊŜ ŀǊŜ ǘƘŜ 9¦Ωǎ /ŀǊǇŜǘǎ aŀŘŜΚ 
²Ŝ ŜǎǘƛƳŀǘŜ ǘƘŀǘ ŀǊƻǳƴŘ ср ҈ ƻŦ ǘƘŜ 9¦Ωǎ ŎŀǊǇŜǘ ŘŜƳŀƴŘ ƛǎ ŦǳƭŦƛƭƭŜŘ ōȅ ƳŀƴǳŦŀŎǘǳǊŜrs based in the EU, and 
relocation of industry has been less pronounced than for some other sectors. Turkey is a major global centre for 
textile manufacturing, and is the leading carpet exporter to the EU (with at least one major European 
manufacturer having manufacturing facilities in the region), followed by China and India. Turkey and India 
predominantly export woven carpets, whereas China mainly produces tufted needle-punched carpets[18].  

                                                             
4 Determined from market research and trade data. Further information on the research methodology is given in 
the Appendices 
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Figure 2. Top ten countries producing carpet for use in the EU, estimated using the methodology and sources outlined in the Appendices. 

 

1.4 Key Manufacturers 
Key manufacturers of carpets consumed within the EU are summarised in Table 2. 
 
Table 2. Key manufacturers of carpets consumed in the EU (from publicly available data) 

Company Company 
Base 

Manufacturing 
Locations 

Estimated 
European 
Revenue5 

Notes 

Tarkett France Canada, US, China, 
Ukraine, Serbia 

ϵнΣтмрƳ6 [23], 
[24] 

Also owns Tandus 

Balta Group 
 

Belgium Belgium, US, Turkey ϵполƳ [25]  

Interface US Australia, China, 
Netherlands, Thailand, 
UK, US 

ϵмфуƳ [26]  

Milliken 
 

US US, UK, China, 
Australia 

N/A  

Beaulieu 
International Group 

Belgium Belgium, Spain N/A Also has polymer and 
yarn manufacturing 
facilities 

Desso 
 

Netherlands Netherlands, Belgium ϵнлнƳ [9], [27] Now owned by Tarkett 

Associated Weavers Belgium Belgium, Czech Rep., 
France, UK 

ϵмтрƳ [28] Part of Belgotex 
International Group7 

                                                             
5 Usually includes entire European region, not just the EU 
6 For Europe, Middle East and Africa 
7 Includes Nyobe (BE), PA yarn producer; Associated Weavers Europe (BE); Balsan (FR), carpet manufacturer; and 
other operations in South Africa, Brazil, and Australia. 
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Company Company 
Base 

Manufacturing 
Locations 

Estimated 
European 
Revenue5 

Notes 

Forbo Netherlands France, Netherlands, 
Russia, Switzerland, 
UK 

ϵмррƳ [29]  

Brintons UK UK, India, Poland, 
Portugal 

N/A Owns Agnella, a major 
Polish carpet producer 

Egetæpper 
 

Denmark Denmark ϵморƳ [30]  

 
These manufacturers supply to households and businesses through a wide range of retailers and distributors, from 
large national companies to smaller local providers. 

1.5 Barriers to Recycling Carpets 
While this study focuses on toxic substances, this is just one aspect which presents a barrier to recycling carpet. 
 
Design: Carpets are rarely designed with recycling in mind: there are several different types of carpet construction 
(tufted, needle punched, woven), and a broad array of materials used, both in the face yarn, and in backing 
material. Multi-layered materials can also be problematic, and blended yarns are usually downcycled through 
shredding, rather than being used to create fresh yarn.  Additionally, certain materials such as SBR latex and 
bitumen cannot be recycled, and for many materials there is no commercial capacity for recycling at this point. 
Different types of carpet require different strategies for disassembly, and in several instances, the combination of 
construction type and materials make recycling technologically and/or economically infeasible. While this is being 
addressed, particularly in the tile market, these practices have not yet reached the mainstream; however, projects 
ǎǳŎƘ ŀǎ bƛŀƎŀΩǎ ƳƻƴƻƳŀǘŜǊƛŀƭ ŎŀǊǇŜǘ ŀǊŜ ǇǊƻƳƛǎƛƴƎ  [31].  
 
Collection: Carpet collection presents a number of challenges. Firstly, the use of adhesives in common for 
installation which can make carpets difficult to remove, and they are frequently damaged during uplift which can 
be problematic from a recycling perspective. Secondly, while significant amounts of carpet arise as waste each 
year, individual lots (i.e. those removed from a single premises) are typically low volume, although this problem is 
less pronounced in the B2B sphere. While there is infrastructure in place for the collection of carpets, particularly 
in the enterprise sphere, there are differing levels of awareness (both on the part of retailers and consumers), and 
household carpet is often collected as part of the general bulky waste stream rather than through dedicated 
collection routes. The diversity in carpet materials and construction can pose a problem if recyclers do not receive 
adequate volumes of a carpet type. The growing popularity of tile carpet addresses some of these issues ς 
generally, these are fitted using releasable adhesives which aid de-installation, [32]and there is a growing tile 
reuse sector, particularly where premises undergo refit before carpets reach end-of-life[33]. Collection issues are 
highlighted by the events sector which accounts for an ŜǎǘƛƳŀǘŜŘ р ҈ ƻŦ bƻǊǘƘŜǊƴ 9ǳǊƻǇŜΩǎ ŎŀǊǇŜǘ ŘŜƳŀƴŘ ŜŀŎƘ 
year: while there is a significant opportunity for reuse and recycling, this is rare, and most of the carpets are single 
use and disposed of immediately after. 
 
Contamination: material contamination and soiling is a major issue in recycling, and is a common problem in 
waste management of packaging materials. A combination of the use of adhesives during installation and their use 
profile, carpets are prone to heavy contamination and ideally require deep cleaning prior to end-of-life 
processing[10]; this is exacerbated when carpets are not removed early on in the renovation or demolition 
process. Additionally, carpet waste is often bulked at collection sites, and can be stored in ways which may 
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increase contamination (e.g. in a ground pile, left outside). Heavy contamination makes it economically unfeasible 
to recycle carpet due to the additional stages required to reclaim the material, and therefore carpets received in 
this condition will likely be sent for incineration. 
 
Toxic Substances: a broad range of chemical substances, many of which are toxic, are used in the manufacturing 
process of carpets. They can remain in the recyclate and contaminate the products in which they are subsequently 
used, and they pose a general hazard for people across its lifecycle. For example, many of the materials used in 
carpet need to be cut, ground, and/or melted during manufacture or during end-of-life ς generating dust and 
vapour - potentially leaving workers exposed. Consumers are exposed to toxics in carpet through dermal contact 
as well as through the migration of chemicals into air and household dust which can be inhaled or ingested. 
Additionally, in some cases the presence of toxic substances can hinder recycling processes (particularly in 
mechanical recycling) as they can impact the quality of the recycled end material and increase the overall process 
costs. Toxic substances may also aggregate in recycled material, posing greater risk to those in exposed to these 
materials. These toxic substances are the principal subject of this report. 

2 Hazardous Substances , the EU Legislative framework, and the Circular Economy 
 
²ƛǘƘ ǘƘŜ 9¦Ωǎ ǇǳǎƘ ǘƻǿŀǊŘǎ ŀ /ƛǊŎǳƭŀǊ 9ŎƻƴƻƳȅΣ ǘƘŜǊŜ ƛǎ ƎǊƻǿƛƴƎ ŎƻƴŎŜǊƴ ŀƳƻƴƎ ǇƻƭƛŎȅƳŀƪŜǊǎ ǘƘŀǘ ǘƻȄƛŎ 
substances will be recycled unknowingly and remain within circulation, and this agenda has been adopted by 
NGOs such as the European Environmental Bureau (EEB)[34], Health and Environment Alliance (HEAL), IPEN, 
BEUC[35] [28], and the Centre for International Environmental Law, driven, for instance, by reports of persistent 
ƻǊƎŀƴƛŎ Ǉƻƭƭǳǘŀƴǘǎ ŜƴŘƛƴƎ ǳǇ ƛƴ ŎƻƴǎǳƳŜǊ ƎƻƻŘǎ ǎǳŎƘ ŀǎ ŎƘƛƭŘǊŜƴΩǎ ǘƻȅǎ[36].  Without adequate screening 
techniques, it can be hard to identify sources of chemical contamination, and this issue may lead to much more 
stringent standards concerning recycling inputs. As such, the current standards of carpet manufacturing present a 
major obstacle to recycling, and emphasis the need to implement better practice, from product design through to 
manufacture, in the short term.  Unfortunately, owing to the typical 7ς15 year lifespan of carpets, waste 
processors will still have to manage the current installed stock of carpets, and the recycling industries may require 
additional support in order to effectively process this waste stream in an appropriate way until better designed 
carpet starts to reach their end of life stage.  

2.1 EU Legislation: Chemicals, Carpet Manufacture, and End of Life 
There are separate areas of EU legislation which affect carpets and the chemicals used in them at each stage of 
ǘƘŜ ǇǊƻŘǳŎǘΩǎ ƭƛŦŜŎȅŎƭŜΦ hƴ ǘƘŜ Ǝƭƻōŀƭ ǎǘŀƎŜΣ ǘƘŜ 9¦Ωǎ ǳǇǎǘǊŜŀƳ ǊŜƎǳƭŀǘƛƻƴ ƻŦ ŎƘŜƳƛŎŀƭ ǳǎŜ Ƙŀǎ ōeen pioneering and 
ambitious in scope; moreover, its regulation of certain product groupings, e.g. the Restriction of Hazardous 
Substances (RoHS) in Electronics and Electrical Equipment has driven changes in manufacturing practices 
worldwide, notably in the widespread adoption of Pb-free solder and the shift away from the use of several 
halogenated flame retardants. For end-of-life material, the Waste Framework Directive has helped to drive 
collection rates for various product streams, and the adoption of landfill taxes by member states has played an 
important role in reducing dependence on landfill.  
 
With the EU aiming to transition to a Circular Economy, to consider material lifecycles, and to reframe waste as a 
resource, there is a need for harmonisation and complementarity between these different pieces of legislation. 
Individually, these different pieces of legislation have made significant positive contributions to their respective 
areas; however, the European Environmental Bureau, BEUC, CHEM Trust, and Zero Waste Europe (among others) 
have indicated[34], [35], [37], [38], there are currently some disconnects between the different pieces of 
legislation which apply to different phases of product lifecycles, which may lead to exposure to hazardous 
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substances due to unwitting recycling of material contaminated with hazardous substances, which persist in the 
material loop and environment for a long period of time. 

2.2 Chemical Regulation: Manufacture & Upstream Use 
In the EU, chemicals are regulated through three complementary pieces of legislation: CLP, REACH, and POPs. 
 
Classification, Labelling, and Packaging: CLP Regulation 
The CLP regulations stipulate that all chemicals placed on the market in the EU are to be classified based on the 
UN Global Harmonised System (GHS) of classification and labelling[39].  Depending on the substance, this can 
confer additional obligations around notification of the European Chemicals Agency (ECHA), labelling packaging 
with hazard information etc., and packaging hazardous substances in a suitable way to protect the end-user. 
Notably, CLP applies both to substances in virgin material and in recovered material. It also extends to polymers 
(plastics). 
 
Registration, Evaluation, Authorisation and Restriction of Chemicals: REACH 
REACH is a legislative regulation required to produce and sell products containing chemicals in the European 
Union (EU). The main objectives of REACH are to protect human and environmental health by understanding and 
managing the risks of chemicals[40].  
 

Registration:  Substances manufactured or imported into the EU in quantities >1 ton/year must be 
registered (in the form of a registration dossier) with ECHA. Registration obligations apply only to 
substances and currently exclude polymers. Although some other minor exemptions apply, virtually all 
substances, hazardous and non-hazardous, require registration. Companies are responsible for collecting 
information on the properties and uses of the substance they manufacture or import when manufactured 
or imported in quantities >1 tonne/year [41]. They do this through the registration dossier. The 
registration dossier requires a minimum level information regarding hazards, exposures, risks, and control 
measures[42].   
 
Evaluation: Substance Evaluation is an integral part of the REACH implementation[43]. Substances are 
evaluated to determine whether their use poses a risk to human or environmental health. To clarify the 
risks, the registrants may be asked for more information on the substance. Substance evaluation is carried 
out by nominated Member States, while ECHA is responsible for dossier evaluation. The substances to be 
evaluated annually are listed in the Community Rolling Action Plan (CoRAP) by Member States[44], [45]. 
The aim is to identify hazards and associated risks ς not manage risks - that were not identified as part of 
the original registration dossier and to make recommendations on next steps. Next steps may conclude 
that no action is necessary or the substance may be assigned to have Risk Management Options Analysis 
(RMOA) carried out. The Public Activities Coordination Tool (PACT) allows the public to track progress 
and have access to possible options being considered. 

 
Authorisation: The aim is risk management and ensures Substance of Very High Concern (SVHCs) are 
progressively replaced[46] where risks cannot be effectively managed. The first step in identifying a SVHC 
is that a Member State must submit a proposal to identify a substance as a SVHC to the Registry of 
Intentions (ROI). Once the proposal is published in the ROI, anyone may comment to provide information 
on the substance within 45-days. If no comments are received, the substance is automatically added to 
the Candidate List. If comments are received then the comments are referred to the Member State 
Committee (MSC) to agree on whether the substance should be identified as a SVHC and consequently 
added to the Candidate List. Substances are added to the Candidate List and prioritised for eventual 
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inclusion on the Authorisation List (Annex XIV) where they will eventually be banned from commerce 
unless an authorized use is granted.  

 
SVHCs include: 
 
1. Carcinogens, mutagens, and reproductive toxicants (CMR) categorized as IA and IB under CLP 

2. Substances identified as persistent, bioaccumulative and toxic (PBT) or very persistent very 

bioaccumulative (vPvB) according to REACH Annex XIII 

3. Substance on a case by case basis that cause equivalent level of concern (e.g. some endocrine 

disruptors) 

Restriction: The aim is to control known risks which cannot be managed by other risk reduction 
measures[47]. A Member State, or ECHA, at the request of the European Commission, can start the 
restriction procedure when they are concerned that a certain substance poses an unacceptable risk to 
human health or the environment[48] within a particular use of set of uses. Restrictions are normally used 
to restrict or ban the manufacture and placing on the market (including imports) of substances for certain 
uses. A restriction may apply to any substance either on its own, in a mixture, or in an article. 
Authorisation is the process of identifying substances of high concern for the eventual ban in commerce. 
This Authorisation process could take years and a restriction may be necessary for certain uses of a 
substance that are on the Authorisation List because unreasonable risk has been identified ς example: 
CMRs in textiles. There is currently a proposal for a Restriction of Carcinogenic, Mutagenic, and 
Reproductive toxic substances (CMR) for textiles[49] .  Some CMRs in the proposed restriction may be on 
the Authorisation list, but not yet banned from commerce. The restriction in textiles would make them 
banned from that particular use before their complete ban from commerce. Once the restriction has been 
adopted, industry must comply. That means all including manufacturers, importers, distributors, 
downstream users and retailers. The Member States are responsible for enforcing the restriction. 

 
Annex III Inventory 
Annex III inventory of substances is a list of substances likely to meet Annex III hazard criteria to the REACH 
regulation (CMR, PBT/vPvB, or other hazardous criteria) and/or have disperse use. The presence of a substance on 
the inventory is a not a tool for classification but rather shows an indication for concern.  It does mean, however, 
that publicly available databases with experimental data and chemical modelling were used in drawing 
conclusions that these chemicals are of concern and that evidence should be gathered in making an affirmative 
classification.  
 
Community Rolling Action Plan (CoRAP) 
CoRAP indicated substances that must undergo evaluation by the member states within three years of their 
inclusion to the list. ECHA and the Member States develop risk-based criteria on which substances are selected for 
the CoRAP. Member states contribute to the CoRAP process by identifying priority chemicals for possible inclusion. 
 
The evaluation under CoRAP aims to clarify the initial concerns of the substance and identify whether the 
potential exists that the substance poses a risk to human or environmental health. Many substances are added to 
the CoRAP list because of concerns they might be PBT, CMR, endocrine disruptor or substance of equivalent 
concern. The addition of a substance to CoRAP only indicates a possible risk as the substances identified have not 
been fully evaluated [50]. The process often results in requests for further data. 
 
The Public Activities Coordination Tool (PACT) 
The Public Activities Coordination Tool (PACT) is an informal communication tool and as no legal standing under 
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REACHΦ ¢ƘŜ ǇǳǊǇƻǎŜ ƛǎ ǘƻ ƎƛǾŜ ŀŘǾŀƴŎŜ ƴƻǘƛŎŜ ƻŦ ǎǳōǎǘŀƴŎŜ ǘƘŀǘ ŀǊŜ ƻƴ ŀ ǇŀǊǘƛŎǳƭŀǊ ŀǳǘƘƻǊƛǘȅΩǎ ǊŀŘŀǊ ŦƻǊ ǊŜƎǳƭŀǘƻǊȅ 
risk management[51].  
 
PACT lists the substances for which an informal hazard assessment is under development in order to determine if 
the substance is a PBT, vPvB or endocrine disruptor. If the substance appears to be a concern, it typically goes 
through risk management option analysis (RMOA).  
 
Inclusion in the PACT means that a Member State or ECHA is examining the substance, it does not mean that a 
substance has the suspected properties or that there is need for regulatory risk management actions. The purpose 
of the hazard assessment is to explore a potential PBT/vPvB or endocrine disruptor concern. PACT gives 
stakeholders additional time to prepare for changes should a substance become part of a formal risk management 
process such as being identified as a SVHC or restricted. 
 
Persistent Organic Pollutants: POPs Regulation 
POPs are substances which are known to persist in the environment and which have potential for 
bioaccumulation; at present there are 26 substances which are covered by the POP regulation. The regulations 
cover the lifecycle of these substances, and restrict their production, placing on market, and use, as well as 
managing their end-of-life and mitigating accidental release[52].  Use of Annex I substances is prohibited, and 
there are regulations to limit recycling of materials containing these substances. 
 
Biocidal Product Regulation: BPR 
The Biocidal Products Regulation (BPR, Regulation (EU) 528/2012) concerns the placing on the market and use of 
biocidal products, which are used to protect humans, animals, materials or articles against harmful organisms like 
pests or bacteria, by the action of the active substances contained in the biocidal product[53], [54]. This regulation 
aims to improve the functioning of the biocidal products market in the EU, while ensuring a high level of 
protection for humans and the environment. 
 
Biocidal products require an Authorisation before they can be placed on the market, and the active substances 
contained in the biocidal product must be approved for their intended use (some exemptions may apply such as 
substances previously approved under the old BPR legislation which are currently under review)[55].  
 
 An authorized use as a biocide does not mean the biocide is non-hazardous, it just means the biocide is 
authorized for a particular product type: there are 22 biocidal product types, grouped into 4 main areas[56].  
The BPR sets rules for articles such as carpets treated with, or intentionally incorporating, biocidal products[55].  
 

2.3 Product Legislation 
While there are a number of product-group specific directives which aim to ensure product safety (e.g. through 
restriction of chemical use, fire safety etc.) and to drive sustainability (eco-design, promoting reuse/recycling), 
there is currently minimal legislation directed specifically towards carpet, and none which address the full scope of 
requirements that are necessary to support less toxic recyclable carpets at scale. The following Directives identify 
legislation that may be applicable to carpets and where thought should be given to how these existing pieces of 
legislation may complement a Directive specific to carpets. 
 
General Product Safety Directive (GPSD) 
The EU General Product Safety Directive (GPSD) is implemented by Member States to ensure that articles on the 
market do not harm humans health or safety. From a general consumer safety perspective, the General Product 
Safety Directive may be applicable to carpets. GPSD stipulates that only safe products are placed on the EU 

https://echa.europa.eu/regulations/biocidal-products-regulation/understanding-bpr
https://echa.europa.eu/regulations/biocidal-products-regulation/understanding-bpr
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market, either through adherence to EU product-specific legislation, or through national standards (based on EU 
ones)[57]. This can be used to limit hazardous chemical use in products, and may be used to recall products found 
to be potentially hazardous to consumers. 
 
Toy Safety Directive (TSD) 2009/48/EC[58], [59] 
¢ƘŜ ƎŜƴŜǊŀƭ ǇǊƻǾƛǎƛƻƴǎ ƻŦ ǘƘŜ 9¦Ωǎ ¢ƻȅ {ŀŦŜǘȅ 5ƛrective define what constitutes as a toy, outlines technical 
documentation requirements, establishes production control and more. Chemical requirements of this directive 
include restrictions on toxic chemicals as well as the use of CMR substances and includes the following categories 
under CLP and corresponding concentration limits.  
 
Table 3. Toy Safety Directive, categories and concentration limits 

Hazard Category CLP Classification Concentration* 

Carcinogenicity & Mutagenicity Cat 1A & 1B 0.1 

Carcinogenicity & Mutagenicity Cat 2 0.1 

Toxic for reproduction Cat 1A & 1B 0.3% 

Toxic for reproduction Cat 2 3% 

*These concentration limits apply if no specific concentration limit exists for a particular substance[60] 
 
As can be seen, this regulation goes beyond other regulatory frameworks, such as REACH, to remove known CMRs 
from ŎƘƛƭŘǊŜƴΩǎ toys. Carpet specific legislation that addresses chemicals of concern8, similar to that of toys, should 
be justifiably created, given the amount of time infants and small children spend on the floor. 
 
Construction Product Regulation (CPR) (Regulation 305/2011) & Harmonised Standard EN 14041 
The CPR is the regulation that establishes the requirements for placement of construction products on the market. 
EN 14041 is this standard which specifies the health, safety, and energy saving requirements for resilient, textile, 
and laminate floor coverings [61]under the CPR. Specifically, the standard governs carpet, PVC flooring, rubber 
flooring, textile flooring, and others. The main objective of the CPR is to establish a minimum set of health, safety, 
and performance requirements of construction products to allow free trade within the EU. Products meeting 
standard requirements should bear the CE marking (although not compulsory) and can trade freely within the EU.  
 
There are multiple issues with this regulation and standard as their requirements seem to be governed by the 
avoidance of trade barriers and ensuring performance requirements - with less emphasis given to health and 
safety criteria such as the restriction and/or removal of chemicals of concern in carpet[49]. The work of CEN TC351 
is scoped at addressing the presence of toxic substances in construction products, but most of its work is focused 
on emissions rather than content. It is also progressing at a very slow rate. 

2.4 Waste Legislation 
The Waste Framework Directive formalised the adoption of the Waste Hierarchy (Figure 1) in the EU, and governs 
authorisation of waste processing facilities, transport, handling of hazardous waste, and transportation. The WFD 
ǎǘŀǘŜǎ ǘƘŀǘ έthe classification of waste as hazardous waste should be based, inter alia, on the Community 
legislation on chemicals, in particular concerning the classification of preparations as hazardous, including 
concentration limit values used for that purpose.έ[7].  While this would suggest that hazardous substance 
classification is aligned with the chemicals legislation outlined above, in practice waste codes are commonly used 
to identify hazardous waste, as per the 2000/532/EC Decision: here, waste is classified by the waste collectors or 

                                                             
8 CƻǊ ǘƘƛǎ ǎǘǳŘȅΣ ά/ƘŜƳƛŎŀƭǎ ƻŦ ŎƻƴŎŜǊƴέ ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ ŎŀǘŜƎƻǊȅ м and category 2 CMRs (Carcinogenic, Mutagenic 
and Reproductive substances), endocrine disruptors and other substances of equivalent concern. 
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processors according to its source (e.g. Construction & Demolition waste, Municipal waste, waste from the 
leather/fur/textile industries)[62], [63].  While SDSs should be available for waste from post-industrial sources (if 
requested by the waste collector), information on post-consumer waste will largely be non-existent, and these 
wastes will frequently be mixed together. 
 
Under the European Waste Catalogue codes, carpets are likely to fall under 20 01 11 (Municipal Waste ς Textiles), 
20 03 07 (Bulky waste), or 20 03 01 (mixed municipal wastes), none of which are classified as hazardous. In any 
event, given the role of carpet in buildings, it is unlikely that operators would consider them to be hazardous, and 
screening municipal waste for hazardous substances is highly impractical. With the lack of information on the 
carpet origin or in-use treatment (e.g. antimicrobial or anti-stain), not only does the lack of identification 
potentially open up workers to exposure to the hazardous chemicals, but end-of-life treatment may not be 
appropriate, because it could lead to incomplete destruction of halogenated substances during incineration 
(treatment at insufficient temperatures), or persistence of flame retardants in post-consumer recycled plastic 
products. As a consequence, this increases the likelihood of hazardous chemicals in carpets persisting in recycled 
or downcycled materials. 
 

2.5 Extended Producer Responsibility 
 
Extended producer responsibility regulatory schemes are designed to pass the costs of collection and end-of-life 
treatment of products back to the producer with the objective of driving better product design, and the EU 
mandates that member states install such systems for key product streams such as electronics and batteries, and 
packaging EPR systems are common across the region; furthermore, individual member states can install similar 
systems for other products, e.g. clothing textiles in France[64], [65].  
 
EPR is also used by the EU to limit use of hazardous materials where possible, as has been the case for electronic 
equipment and packaging. Recently, there have been some developments on hazardous substances in consumer 
products, with proposals for improved transmission of information around substances of concern to ECHA and a 
database available to waste operators and consumers; decontamination of hazardous waste where necessary; and 
modulation of EPR fees based on eco-design drivers associated with the Circular Economy Package. . 
 
There are currently no extended producer responsibility schemes in place in the EU for carpets. However, there 
are growing concerns around carpet at a policy level, and there is a precedent, with the US state of California 
notably signing extended producer responsibility legislation into law in 2012, and has just been updated to require 
a 24 % recycling rate by 2020[66]; at the federal US level, there is a voluntary stewardship programme run by 
industry, CARE, which has received criticism for not meeting its recycling goals and making recyclers sign that they 
will not support EPR legislation anywhere[17], [67].  ²ƛǘƘ /ŀƭƛŦƻǊƴƛŀ ƛƳǇƭŜƳŜƴǘƛƴƎ ǘƘŜ ǿƻǊƭŘΩǎ ŦƛǊǎǘ ŎŀǊǇŜǘ 9tw 
system, it is likely that the EU will see this as area to review and consider for EPR. 
 
In the EU Member States, bulky wastes such as carpet and mattresses are a growing problem for local 
governments. In the UK, an earlier WRAP study found that around 5 % of the household bulky waste stream 
consisted of carpet, with ~22 kt collected by councils at the kerbside, and 82 kt taken to municipal recycling 
centres. Bulky waste is typically very costly due to its high volume and, in the case of carpet, relatively low value of 
the material; as such, EPR systems are attractive to offset the logistics costs which are often extremely high[68], 
[69].  EPR systems may also be seen as an effective way of stimulating recycling, improving manufacturer 
stewardship of carpets, and improving their design. Some EPR systems in the EU already offer incentives for eco-
design: for example, Eco-Emballages, the producer responsibility organisation for packaging in France, offer fee 
reductions for eco-design, specifically around material reduction, improved recyclability, and use of recycled 
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content[70]. A similar system could be implemented for carpets (threshold for number of materials used, 
ŀǾƻƛŘŀƴŎŜ ƻŦ ΨŘƛŦŦƛŎǳƭǘΩ ƳŀǘŜǊƛŀƭǎ ǎǳŎƘ ŀǎ SBR latex, bitumen or PVC, avoidance of chemicals of concern and non-
recyclable materials)[66]. 
 
As well as covering end-of-life treatment, EPR also extends to manufacture: in the EU, the WEEE Directive for 
Electronic Waste is closely linked to the Restriction of Hazardous Substances (RoHS) legislation which restricts the 
use of 10 substances (Pb, Hg, Cd, Cr6+, PBB, PBDE, and 4 substances of phthalate)[71]. Due to the importance of 
the EU to the global electronics market, there has been a largely global shift towards RoHS compliance, leading to 
the complete phasing out of Pb-based solder and key flame retardants by many manufacturers. Additionally, 
several countries have implemented their own RoHS-ƛƴǎǇƛǊŜŘ ƭŜƎƛǎƭŀǘƛƻƴΦ [ƛƪŜǿƛǎŜΣ ǘƘŜ 9¦Ωǎ tŀŎƪŀƎƛƴƎ 5ƛǊŜŎǘƛǾŜ 
also sets out heavy restrictions on Pb, Hg, Cd, and Cr6+. 
 
While EPR for textile products has been discussed by multiple EU member states, France is the only country which 
has implemented a mandatory system to this point, although this only covers clothing: this system mandates that 
ǇǊƻŘǳŎŜǊǎ Ǉŀȅ ōŜǘǿŜŜƴ ϵлΦллмон ŀƴŘ ϵлΦлрну ǇŜǊ ƛǘŜƳ ŘŜǇŜƴŘƛƴƎ on size to EcoTLC which administers the 
system[65]; there are also concessions for producers using recycled fibres (pre- and post-consumer), and small 
ōǳǎƛƴŜǎǎŜǎ όғ ϵтрлΣллл ǘǳǊƴƻǾŜǊ ǇŜǊ ȅŜŀǊύ Ǉƭŀȅ ŀ Ŧƭŀǘ ŦŜŜ ƻŦ ϵосΦ CƻǊ ŎƻƳǇŀǊƛǎƻƴΣ ǘƘŜ /ŀƭƛŦƻǊƴƛŀ /ŀǊǇŜǘ {ǘŜǿŀǊŘǎƘƛǇ 
Plan passes the costs to consumers for finance, with a surcharge of $0.25 per yd2 όŜǉǳƛǾŀƭŜƴǘ ǘƻ ϤϵлΦнр ǇŜǊ Ƴ-

2)[72]. 
 
There is growing support for EPR systems for carpets, mattresses, and furniture. For example, Zero Waste Europe 
have called for a producer tax on carpets and a corresponding refund based on the amount of carpet recycled[73].  
Additionally, a recent paper by Wilts et al. on the Circular Economy potential of carpets recommended both 
inclusion of carpets with ǘƘŜ ǎŎƻǇŜ ƻŦ ǘƘŜ 9¦Ωǎ 9ŎƻŘŜǎƛƎƴ 5ƛǊŜŎǘƛǾŜΣ ŀƴŘ ǘƻ ŜȄǘŜƴŘƛƴƎ ŦƛƴŀƴŎƛŀƭ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǘƻ 
producers to effect real change within the carpet industry[74], [75].  
 

2.6 Policy Assessment 
 

2.6.1 Positives 

REACH is continually evolving 
Innovation almost always progresses at a faster rate than policy. REACH has set a global standard for chemical 
regulation, and requires manufacturers to provide data on risk for chemicals placed on market; in contrast, many 
other systems have looser risk assessment requirements and often puts the burden on a central authority to 
demonstrate that a substance on market is hazardous in order to control it[76]. Owing to the extensive 
registration and testing requirements, REACH can evolve year-on-year to respond to new hazards, and is 
responsive to new data on hazards becoming available.  
 
Product-specific legislation driving better manufacturing practice and protecting consumers 
Legislation such as RoHS [71] for electronics has driven changes in material selection on a worldwide scale, 
ǇǊƻǾƛŘƛƴƎ ōŜǘǘŜǊ ǇǊƻǘŜŎǘƛƻƴ ŦƻǊ ǘƘƻǎŜ ǿƻǊƪƛƴƎ ƛƴ ǘƘŜ ǿŀǎǘŜ ƛƴŘǳǎǘǊȅΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜ 9¦Ωǎ ¢ƻȅǎ 5ƛǊŜŎǘƛǾŜ Ƙŀǎ 
provided an additional layer of protection to vulnerable end-users by restricting chemicals usage and reducing 
risks through better design. Additionally, product-specific legislation allows for fast response (more so than 
REACH) in the case that substances are suspected of being hazardous. Additionally, regulations such as the 
proposed CMRs in textiles legislation, are starting to emerge around textiles in order to drive industry best 
practices consequently facilitating increased levels of worker, consumer and environmental protection.  
 



 

 
Anthesis Consulting Group, 2018                                               28 
 

¢ƘŜ 9¦Ωǎ ǿŀǎǘŜ ƭŜƎƛǎƭŀǘƛon has drastically improved waste management in the member states 
The Waste Framework Directive has formalised important concepts such as the Waste Hierarchy and the Polluter 
Pays Principle (passing environmental costs of waste back to the producers), and has helped to drive relatively 
high recycling and landfill diversion rates across the region. While the legislation requires reform to drive further 
growth of the Circular Economy and address some of the shortcomings of systems developed under the WFD, the 
extended producer responsibility frameworks have provided a blueprint for other countries to follow. 
 

2.6.2 Gaps 

REACH process is time consuming and potentially incomplete 
Despite being arguably the most progressive chemical legislation to date and the candidate list having proven to 
be a major driver for innovation, the regulatory process to identifying and regulating SVHCs is slow moving, time 
consuming and in practice it can take years to restrict or ban these substances. On major hurdle in the process 
remains the overall poor quality of the hazard data in some registration dossiers, which are fundamental to the 
effective functioning of the regulation and a large majority of them are not being evaluated by ECHA and updated 
after the first submission. Finally, alternative chemical substitution has not been granted the resources it deserves 
so far, although recent developments are giving encouraging signals of the European Chemicals Agency (ECHA) 
commitment to progress on this aspect [77].  
 
 
Chemicals legislation and secondary materials 
While REACH requirements are often the same for both virgin and secondary materials, the loss of information 
between the upstream suppliers (manufacturers) and waste processors mean that hazardous substances may 
unwittingly persist at increased concentrations in recycled material. It could be technically feasible to screen 
secondary material for many of the hazardous chemicals that may be found in carpets. For example, Interface has 
a comprehensive array of chemical testing for incoming scrap. However, given the number of substances 
regulated under REACH, it is likely not economically feasible and nearly impossible to screen secondary material 
for all potential hazardous chemicals. Therefore, the elimination of toxic substances upstream remains the most 
effective solution. With the rise of asset tracking technology (e.g. QR codes, RFID tagging), it would be possible to 
implement mandatory tagging of certain products, connected to a database of bills of materials/substances to 
help end-users and waste processors effectively sort out contaminated material; however, this puts further 
burdens on the downstream actors. The European Commission announced it is launching a feasibility study, 
addressing representative sectors, on the use of different information systems, innovative tracing technologies 
and strategies which could enable relevant information to flow along article supply chains and reach recyclers.[78] 
This daunting task of monitoring hazardous substances in recycled materials suggests that it should be 
recommended to manufacturers that they phase out the use of hazardous chemicals in the design phase of new 
carpets.  
 
Relaxation of concentration limits for recycled materials 
There are some cases of concentration limits of hazardous substances for recovered materials being less stringent, 
e.g. the flame retardant pentaBDE, regulated under the POPs regulation, has a concentration limit of 0.001 % w/w 
for virgin material, but a limit of 0.1 % w/w in recycled material: this has ostensibly been set in order to protect 
recycling operations which would suffer from the reduced availability of feedstock, or from the extra costs 
associated with removing the substance during processing. While this protects recycling businesses (which 
operate under difficult market conditions), this poses a hazard to consumers and may lead to long-term 
persistence of legacy chemicals in in-use material stocks as well as undermining consumer confidence in recycled 
products. άLǘ ǿƛƭƭ ōŜ ƳǳŎƘ ƳƻǊŜ ŘƛŦŦƛŎǳƭǘ ǘƻ ƛŘŜƴǘƛŦȅ ŀƴŘ ŜƭƛƳƛƴŀǘŜ ǘƘŜ ŎƻƴŎŜǊƴŜŘ ǎǳōǎǘŀƴŎŜǎ ŀǘ ƭŀǘŜǊ ǎǘŀƎŜǎ ǿƘŜƴ 
re- ŎȅŎƭŜŘ ǇǊƻŘǳŎǘǎ ǿƛƭƭ ōŜŎƻƳŜ ǿŀǎǘŜΣέ ƴƻǘŜŘ ƛƴ ŀƴ 9/-commissioned report in 2011[79]. 
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Lack of product-specific legislation or standards for carpets 
!ǎ ƳŜƴǘƛƻƴŜŘΣ ǘƘŜ 9¦Ωǎ ¢ƻȅǎ 5ƛǊŜŎǘƛǾŜ Ƙŀǎ ǇǊƻǾƛŘŜŘ ŀƴ ŀŘŘƛǘƛƻƴŀƭ ƭŀȅŜǊ ƻŦ ǇǊƻǘŜŎǘƛƻƴ ǘƻ ǾǳƭƴŜǊŀōƭŜ ŜƴŘ-users by 
restricting chemicals usage and reducing risks through safer design. As part of its main objective, the Toy 
Substance Directive has done a better job at setting stricter chemical limits and general toy safety requirements 
more efficiently than REACH or any other Directive applicable to toys. This suggests a Carpet Directive similar in 
approach is sensible.  
 
While carpets are currently covered under the CPR product-specific legislation, the requirements of the regulation 
and standard are rather minimal ς particularly in addressing chemicals of concern and better design towards a 
more circular economy ς which should be a main objective of any product-specific regulation and/or standard 
governing carpets. 

 

 
Disconnect in definitions of hazardous waste 
The lack of harmonisation between the methods for classifying hazardous waste under the Chemicals and Waste 
legislation leads to waste containing hazardous substances (particularly post-consumer) being classified as non-
hazardous at end-of-life, potentially leading to persistence of hazardous substances in secondary materials or 
released into the environment through disposal or incineration[34]. For example, flexible PVC waste containing 
ǘƻȄƛŎ ŀŘŘƛǘƛǾŜǎ ŀǊŜ ƻŦǘŜƴ όƳƛǎύŎƭŀǎǎƛŦƛŜŘ ŀǎ Ψƴƻƴ-ƘŀȊŀǊŘƻǳǎΩ ǿŀǎǘŜΣ ŀƭǘƘƻǳƎƘ ǘƘŜ ǊŜǎǳƭǘƛƴƎ ǊŜŎƻǾŜǊŜŘ ǇǊƻŘǳŎǘ ǿƛƭƭ ōŜ 
classified as a hazardous chemical mixture under the CLP regulation. From a practical standpoint, screening mixed 
post-consumer waste is not a viable solution, and elimination of substances from manufacture would be the most 
effective route to ensuring worker and consumer safety, and removing the threat of secondary material 
contamination (as there is no obligation to decontaminate waste before recovery). 

 

2.6.3 Progression 

2018 Circular Economy Package 
The European Commission has published a communication ŜƴǘƛǘƭŜŘ άAnalysis of the interface between chemicals, 
products and waste legislation and identification of policy optionsέ ǿƘƛŎƘ ŀƛƳǎ ǘƻ ōǊƛŘƎŜ ǘƘŜǎŜ ƎŀǇǎ ŀŎǊƻǎǎ 4 
areas[80]:  
 

¶ Addressing information gap around substances of concern in waste streams 

¶ Investigating potential frameworks for monitoring substances of concern in recycled materials 

¶ Creating more concrete definitions around the delineation between waste and end-of-waste. 

¶ Reviewing difficulties around waste classification and the impact on material recyclability 

 
As reported in ChemicalWatch [81], because legacy substances ς those chemicals for which restrictions were set in 
the past but may be present in products recycled from older materials containing them ς are a barrier to recycling, 
the Commission plans to develop, by mid-2019, a specific decision-making methodology to support decisions on 
the recyclability of waste containing substances of concern. It aims to prepare guidelines to ensure the presence 
of hazardous substances in recovered materials is better addressed in the early stages of proposal drafts to 
manage their risks. And it is "considering enacting implementing legislation to allow an effective control of the use 
of the existing exemption from REACH registration for recovered substances". There are also growing calls for 
extension of Extended Producer Responsibility to other key product streams, such as textiles. [58] 
 
CMR in textiles REACH Restriction Proposal 
The EU is exploring restriction of CMR substances in consumer goods which pose a high risk of a exposure, which 
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would be implemented via Article 68(2) of REACH[82]. A public consultation was launched in late 2015: this 
proposed a two-stage phase-in of items, with the first stage limited to direct skin-contact interior textiles, and the 
second potentially covering floor coverings, carpets, upholstery, etc. The scope of a revision including carpet 
remains to be seen, and what sort of derogations would be included. Euratex has recommended that articles 
made from recycled materials should be excluded from the scope, or at least considered for derogation due to this 
ǇƻǘŜƴǘƛŀƭƭȅ ƛƴǘŜǊŦŜǊƛƴƎ ǿƛǘƘ ǘƘŜ 9¦Ωǎ /ƛǊŎǳƭŀǊ 9ŎƻƴƻƳȅ ŀƛƳǎ[83]. At present, the proposed restrictions would cover 
substances such as heavy metals, phthalates, PAHs, azo-dyes and others. 
 
While carpet is considered to be a limited skin contact product, children are likely to be most at risk, particularly 
from topical treatments and dyes, and there is a strong argument for including carpets within this framework as 
later suggested in this report. 
 

2.7 Manufacturer Trends 
While the European carpet market is clearly in need of regulation to help to drive change, some manufacturers 
have taken positive steps towards making their products safer. Interface took the lead in eliminating PFASs from 
their carpets some years ago, and as of December 2017, Tarkett have announced that all of its Tandus Centiva 
branded products will be treated with fluorine-free soil protection products[84]. While there needs to be greater 
transparency around the substituted substances, given data gap around the toxicity of many classes of PFC (and 
historic mismanagement of this family of chemicals), this is a welcome step. Aquafil have also developed its 
Econyl® StayClean yarn, which claims a high level of stain resistance without using topical treatments[85]. 
 
With regards to transparency, some manufacturers are starting to disclose more information through voluntary 
standards such as Health Product Declarations (HPDs) and Environmental Product Declarations (EPDs). HPDs 
provide a standard format to enable product level disclosure of ingredients. EPDs communicate information about 
the life cycle environmental impacts of products. The use of HPDs/EPDs is a good step towards transparency, 
however, tƘŜȅ ŘƻƴΩǘ ŀƭǿŀȅǎ ƻŦŦŜǊ Ŧǳƭƭ ǘǊŀƴǎǇŀǊŜƴŎȅΦ CƻǊ ŜȄŀƳǇƭŜΣ 9t5ǎ ǘȅǇƛŎŀƭƭȅ ŘƻƴΩǘ ŎƻƴǎƛŘŜǊ ƛƴǇǳǘǎ ǳƴŘŜǊ м҈Σ 
and therefore many high priority substances may not be reported. HPDs allow varying levels of disclosure. 
Additionally, EPDs and HPDs can be difficult to understand by the average consumer as they require certain 
knowledge on their methodology and terminology. 
 
While some manufacturers have taken on their own initiatives to clean up carpets, many rely on certification to 
show their commitment to addressing environmental issues. Third party certifications such as GUT, Cradle to 
Cradle, Oeko-Tex, Nordic Swan, and Blue Angel resonate with consumers; therefore, it is important to ensure that 
the product standards within these programmes are up to date and maintain stringent standards around 
permitted chemical use. 
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