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Enable Digital Product Passports with Chemicals Traceability for a Circular Economy
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ECHT aims to help the industry establish chemicals traceability 
for a circular economy by enabling the digital product passport.
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Impulses I
u  Dr. Julian Schenten   | Client Earth 

u  Dr. Dorota Napierska   | Zero Waste Europe
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Traceability of 
Chemicals in 

Global Textile Apparel 
Value Chains 

in 2040

Which textile value chains 

are we talking about?

Traceability of Chemicals in global textile apparel value chains in 2040

What is chemicals traceability?
Ability

„Ability“ (to trace) in the 

context of this project refers 

to knowledge and capacity 

regarding how to set up 

structures, processes and 

implement technologies to trace 

chemicals. It does not comprise 

specific tools or technologies 

themselves.

“Traceability“ in this context 

means the ability to trace back 

which chemicals are present in 

which component of an article (or 

were also used in the process). 

In its most comprehensive form, 

traceability describes the concept 

of passing on information on 

material composition down to 

substances level throughout the 

entire value chain as full material 

declaration.

„Textiles“ relevant for this project 

are cotton and polyester apparel 

(e.g. shirts, trousers).

Value chains describe as 

many steps as possible from 

virgin material to consumer 

and beyond (e.g. repair, reuse, 

recycling).

Project Scope & Definitions  (Based on Workshops in the ECHT Project)

Process with Industry, NGOs, Public Authorities and Academia
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Appendix 2  |  Definition of Influencing Factors

No. Name of influencing factor
Definition of influencing factor

1 Regulatory framework EU for 

traceability of chemicals in textiles

Describes the legal framework in the EU for the traceability of chemicals in 

textiles and includes laws, regulations and directives issued by government 

authorities. The regulations can affect the entire value chain.

2
Regulatory framework global for 

traceability of chemicals in textiles

Describes the global legal framework for the traceability of chemicals in 

textiles including laws, regulations and directives issued by government aut-

horities and the degree of alignment with EU legislation. The regulations can 

affect the entire value chain.

3 Standardisation on EU- and global level
Describes the degree of standardisation of chemical traceability (on EU and 

global level), including information requirements and information formats.

4 Enforcement pressure in the industry
Describes the enforcement/realisation pressure by authorities onto the 

industry.

5
Scientific Knowledge about chemical 

substances

Describes the degree of scientific knowledge on chemical substances and the 

share of substances for which sufficient information (toxicity profiles, etc.) 

exist and thus can be assesses (“new” substances of concerns).

6 Innovations in Detection methods
Describes the development of new approaches to identifying specific chemi-

cal substances in a given material.

7 Innovations in Traceability Technology
Describes the development and successful dissemination of physical (e.g. 

scanners) and non-physical (software) elements of the technical infrastructu-

re for sharing information along the entire value chains.

8 Innovations textile technology

Describes the development and successful dissemination of new approaches 

to the production of raw material, manufacturing and recycling processes 

(e.g. automated chemical detection) as well as product design (e.g. 3D printing) 

9 Consumer behaviour

Describes consumers’ understanding of chemical traceability and informed 

decision making according to circular economy standards (purchase, use and 

disposal) 

10 Critical public opinion

Describes the extent to which public perception is critical regarding the 

management of chemical substances in the apparel industry. Critical public 

opinion is represented by the press, social media, NGOs, and consumers.

11
Location factors 

(political, social, economical, ecological)

Describes the political, social, cultural and ecological conditions and de-

velopments throughout the value chains and the related level of risk for the 

apparel sector.

12 Mindset in the industry

Describes the motivation of the industry to become active in terms of tracea-

bility as a sign of taking responsibility and acting accordingly.

13 Traceability capacity in the supply chain
Describes the level of knowledge, and availability of resources and manpow-

er in the supply chain to collect, stock, manage, communicate, secure and 

complete the data about chemicals along the supply chain.

14
Cooperation among peers on aspects 

of traceability

Describes the intensity of cooperation between two or more (potential) com-

petitors and if necessary a neutral party to reach a common ground to trace 

the chemicals in the apparel sector.

15
Cooperation along value chain on 

aspects of traceability

Describes the intensity of cooperation along the various value chain stakehol-

ders (incl. the ability and willingness to be transparent and the perception of 

data protection aspects).

16 Traceability related Business Models
Describes to what extent new business models and value chain actors related 

to traceability of chemical substances are successfully introduced to the 

global market.
A 2

16

Process with Industry, NGOs, Public Authorities and Academia
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Which textile value chains 

are we talking about?

Traceability of Chemicals in global textile apparel value chains in 2040

What is chemicals traceability?
Ability

„Ability“ (to trace) in the 

context of this project refers 

to knowledge and capacity 

regarding how to set up 

structures, processes and 

implement technologies to trace 

chemicals. It does not comprise 

specific tools or technologies 

themselves.

“Traceability“ in this context 

means the ability to trace back 

which chemicals are present in 

which component of an article (or 

were also used in the process). 

In its most comprehensive form, 

traceability describes the concept 

of passing on information on 

material composition down to 

substances level throughout the 

entire value chain as full material 

declaration.

„Textiles“ relevant for this project 

are cotton and polyester apparel 

(e.g. shirts, trousers).

Value chains describe as 

many steps as possible from 

virgin material to consumer 

and beyond (e.g. repair, reuse, 

recycling).
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Appendix 2  |  Definition of Influencing Factors

No. Name of influencing factor
Definition of influencing factor

1 Regulatory framework EU for 

traceability of chemicals in textiles

Describes the legal framework in the EU for the traceability of chemicals in 

textiles and includes laws, regulations and directives issued by government 

authorities. The regulations can affect the entire value chain.

2
Regulatory framework global for 

traceability of chemicals in textiles

Describes the global legal framework for the traceability of chemicals in 

textiles including laws, regulations and directives issued by government aut-

horities and the degree of alignment with EU legislation. The regulations can 

affect the entire value chain.

3 Standardisation on EU- and global level
Describes the degree of standardisation of chemical traceability (on EU and 

global level), including information requirements and information formats.

4 Enforcement pressure in the industry
Describes the enforcement/realisation pressure by authorities onto the 

industry.

5
Scientific Knowledge about chemical 

substances

Describes the degree of scientific knowledge on chemical substances and the 

share of substances for which sufficient information (toxicity profiles, etc.) 

exist and thus can be assesses (“new” substances of concerns).

6 Innovations in Detection methods
Describes the development of new approaches to identifying specific chemi-

cal substances in a given material.

7 Innovations in Traceability Technology
Describes the development and successful dissemination of physical (e.g. 

scanners) and non-physical (software) elements of the technical infrastructu-

re for sharing information along the entire value chains.

8 Innovations textile technology

Describes the development and successful dissemination of new approaches 

to the production of raw material, manufacturing and recycling processes 

(e.g. automated chemical detection) as well as product design (e.g. 3D printing) 

9 Consumer behaviour

Describes consumers’ understanding of chemical traceability and informed 

decision making according to circular economy standards (purchase, use and 

disposal) 

10 Critical public opinion

Describes the extent to which public perception is critical regarding the 

management of chemical substances in the apparel industry. Critical public 

opinion is represented by the press, social media, NGOs, and consumers.

11
Location factors 

(political, social, economical, ecological)

Describes the political, social, cultural and ecological conditions and de-

velopments throughout the value chains and the related level of risk for the 

apparel sector.

12 Mindset in the industry

Describes the motivation of the industry to become active in terms of tracea-

bility as a sign of taking responsibility and acting accordingly.

13 Traceability capacity in the supply chain
Describes the level of knowledge, and availability of resources and manpow-

er in the supply chain to collect, stock, manage, communicate, secure and 

complete the data about chemicals along the supply chain.

14
Cooperation among peers on aspects 

of traceability

Describes the intensity of cooperation between two or more (potential) com-

petitors and if necessary a neutral party to reach a common ground to trace 

the chemicals in the apparel sector.

15
Cooperation along value chain on 

aspects of traceability

Describes the intensity of cooperation along the various value chain stakehol-

ders (incl. the ability and willingness to be transparent and the perception of 

data protection aspects).

16 Traceability related Business Models
Describes to what extent new business models and value chain actors related 

to traceability of chemical substances are successfully introduced to the 

global market.
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Report with policy recommendations

Conceptual work on laying out the framework / 

objectives of standards
Fit-for-purpose services specifically for SMEs

Traceability working group

Innovation Hub (incl. Mission Statement)

enable to ask the „right questions“ 

for implementing Traceability

Catalogue of funding and research programms 

for implementing Traceability

Hands-on guide for transition to traceability

Consumer-Facing Guidance Report

(incl. Consumer-Mindset-vs-Behaviour-Graph)

Give overview of regulations

Forum to collect feedback and 

opinions for policy makers

Case studies & best practices examples

Manual for national helpdesks

Investigation in standards / legislatory 

requirements from industry-side

Calculation & Allocation of budget needs 

(allow SMEs to participate in harmonisation process)

Conference submission & Papers

Inform about Case studies & Business Cases

Catalogue for technical information

Paper/study on transparence & traceability

Governance Blueprint Report incl. mapping of current 

solutions, Governance framework recommendations, 

Industry-Mindset-vs-Behaviour-vs-Goal-Graph 

(EDSCA recommendations)

Provide case study (incl. other sectors)

Joined learning process 

(lessons learned by participants)

Collection of industry insights

Template and guidelines for data collection

Guides for the translation of data 

in common languages

Consumer information 

(incl. point to relevant podcasts)

Pointing to relevant podcast, media, etc.

Introduction video to change industry mindset

Webinar for industry interest groups 

(organisation and preparation)

Catalogs of potential danger or penalities 

for no declaration

Chat box for stakeholders industry

Factsheets on specific solutions

Progressiv harmonized regulation 

with clear requirements Enforced regulation and 

implemented standards

Availability of reliable data on 

chemicals in products and processes

Informed decisions in favour of 

chemically sustainable textile products

Technical ecosystem

to enable data exchange

Enforcement routines

Obligation to declare

Standards on data format and exchange

Consumer access to information

Product development / 

design access to information

Standards of disclosing chemical formulars 

(incl. which data)

Globally scaled-up system for exchange

Physical traceablity solutions

Industry standards

Mindset in the industry

(traceability & substitution the new norm)

Capacity

Caring public

EMPOWERED BY 

TRANSPARENCY 

 

„In 2040, chemicals traceability in 

the global textile apparel value chain 

is fully in place. This is possible 

thanks to the Digital Product Pass-

port (DPP) that has been introduced 

globally and expands beyond the use 

phase of textile apparel. Reliable data 

on chemicals in products and proces-

ses is now recognised as an import-

ant aspect of business models in all 

value chains. Accordingly, the textile  

apparel value chains have made sig-

nificant progress towards a nontoxic, 

climate-neutral, resource-preserving 

circular textile apparel economy.“

Input during the training schemes

Raise awareness to regulatory watching

Pilot Action

Derive input from action plans

Mapping of legislation / overview of 

current regulatory work (inside & outside EU)

Developing the capacity building guidance

Formalised kick-off meetings to disuss rule book

Appraise the current ecosystem of solutions Assess EDSCA requirements, benchmarks  & practices

simulation game to test hypotheses/

underpin harmonisation work 
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Analyse the current mindset (consumer & industry)

Design prevention, monitoring scheme (CSDDD)

Analyse the current relationship flows and

leverage points (key levers) across the supply chain
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Which textile value chains 

are we talking about?

Traceability of Chemicals in global textile apparel value chains in 2040

What is chemicals traceability?
Ability

„Ability“ (to trace) in the 

context of this project refers 

to knowledge and capacity 

regarding how to set up 

structures, processes and 

implement technologies to trace 

chemicals. It does not comprise 

specific tools or technologies 

themselves.

“Traceability“ in this context 

means the ability to trace back 

which chemicals are present in 

which component of an article (or 

were also used in the process). 

In its most comprehensive form, 

traceability describes the concept 

of passing on information on 

material composition down to 

substances level throughout the 

entire value chain as full material 

declaration.

„Textiles“ relevant for this project 

are cotton and polyester apparel 

(e.g. shirts, trousers).

Value chains describe as 

many steps as possible from 

virgin material to consumer 

and beyond (e.g. repair, reuse, 

recycling).
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Appendix 2  |  Definition of Influencing Factors

No. Name of influencing factor
Definition of influencing factor

1 Regulatory framework EU for 

traceability of chemicals in textiles

Describes the legal framework in the EU for the traceability of chemicals in 

textiles and includes laws, regulations and directives issued by government 

authorities. The regulations can affect the entire value chain.

2
Regulatory framework global for 

traceability of chemicals in textiles

Describes the global legal framework for the traceability of chemicals in 

textiles including laws, regulations and directives issued by government aut-

horities and the degree of alignment with EU legislation. The regulations can 

affect the entire value chain.

3 Standardisation on EU- and global level
Describes the degree of standardisation of chemical traceability (on EU and 

global level), including information requirements and information formats.

4 Enforcement pressure in the industry
Describes the enforcement/realisation pressure by authorities onto the 

industry.

5
Scientific Knowledge about chemical 

substances

Describes the degree of scientific knowledge on chemical substances and the 

share of substances for which sufficient information (toxicity profiles, etc.) 

exist and thus can be assesses (“new” substances of concerns).

6 Innovations in Detection methods
Describes the development of new approaches to identifying specific chemi-

cal substances in a given material.

7 Innovations in Traceability Technology
Describes the development and successful dissemination of physical (e.g. 

scanners) and non-physical (software) elements of the technical infrastructu-

re for sharing information along the entire value chains.

8 Innovations textile technology

Describes the development and successful dissemination of new approaches 

to the production of raw material, manufacturing and recycling processes 

(e.g. automated chemical detection) as well as product design (e.g. 3D printing) 

9 Consumer behaviour

Describes consumers’ understanding of chemical traceability and informed 

decision making according to circular economy standards (purchase, use and 

disposal) 

10 Critical public opinion

Describes the extent to which public perception is critical regarding the 

management of chemical substances in the apparel industry. Critical public 

opinion is represented by the press, social media, NGOs, and consumers.

11
Location factors 

(political, social, economical, ecological)

Describes the political, social, cultural and ecological conditions and de-

velopments throughout the value chains and the related level of risk for the 

apparel sector.

12 Mindset in the industry

Describes the motivation of the industry to become active in terms of tracea-

bility as a sign of taking responsibility and acting accordingly.

13 Traceability capacity in the supply chain
Describes the level of knowledge, and availability of resources and manpow-

er in the supply chain to collect, stock, manage, communicate, secure and 

complete the data about chemicals along the supply chain.

14
Cooperation among peers on aspects 

of traceability

Describes the intensity of cooperation between two or more (potential) com-

petitors and if necessary a neutral party to reach a common ground to trace 

the chemicals in the apparel sector.

15
Cooperation along value chain on 

aspects of traceability

Describes the intensity of cooperation along the various value chain stakehol-

ders (incl. the ability and willingness to be transparent and the perception of 

data protection aspects).

16 Traceability related Business Models
Describes to what extent new business models and value chain actors related 

to traceability of chemical substances are successfully introduced to the 

global market.
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Report with policy recommendations

Conceptual work on laying out the framework / 

objectives of standards
Fit-for-purpose services specifically for SMEs

Traceability working group

Innovation Hub (incl. Mission Statement)

enable to ask the „right questions“ 

for implementing Traceability

Catalogue of funding and research programms 

for implementing Traceability

Hands-on guide for transition to traceability

Consumer-Facing Guidance Report

(incl. Consumer-Mindset-vs-Behaviour-Graph)

Give overview of regulations

Forum to collect feedback and 

opinions for policy makers

Case studies & best practices examples

Manual for national helpdesks

Investigation in standards / legislatory 

requirements from industry-side

Calculation & Allocation of budget needs 

(allow SMEs to participate in harmonisation process)

Conference submission & Papers

Inform about Case studies & Business Cases

Catalogue for technical information

Paper/study on transparence & traceability

Governance Blueprint Report incl. mapping of current 

solutions, Governance framework recommendations, 

Industry-Mindset-vs-Behaviour-vs-Goal-Graph 

(EDSCA recommendations)

Provide case study (incl. other sectors)

Joined learning process 

(lessons learned by participants)

Collection of industry insights

Template and guidelines for data collection

Guides for the translation of data 

in common languages

Consumer information 

(incl. point to relevant podcasts)

Pointing to relevant podcast, media, etc.

Introduction video to change industry mindset

Webinar for industry interest groups 

(organisation and preparation)

Catalogs of potential danger or penalities 

for no declaration

Chat box for stakeholders industry

Factsheets on specific solutions

Progressiv harmonized regulation 

with clear requirements Enforced regulation and 

implemented standards

Availability of reliable data on 

chemicals in products and processes

Informed decisions in favour of 

chemically sustainable textile products

Technical ecosystem

to enable data exchange

Enforcement routines

Obligation to declare

Standards on data format and exchange

Consumer access to information

Product development / 

design access to information

Standards of disclosing chemical formulars 

(incl. which data)

Globally scaled-up system for exchange

Physical traceablity solutions

Industry standards

Mindset in the industry

(traceability & substitution the new norm)

Capacity

Caring public

EMPOWERED BY 

TRANSPARENCY 

 

„In 2040, chemicals traceability in 

the global textile apparel value chain 

is fully in place. This is possible 

thanks to the Digital Product Pass-

port (DPP) that has been introduced 

globally and expands beyond the use 

phase of textile apparel. Reliable data 

on chemicals in products and proces-

ses is now recognised as an import-

ant aspect of business models in all 

value chains. Accordingly, the textile  

apparel value chains have made sig-

nificant progress towards a nontoxic, 

climate-neutral, resource-preserving 

circular textile apparel economy.“

Input during the training schemes

Raise awareness to regulatory watching

Pilot Action

Derive input from action plans

Mapping of legislation / overview of 

current regulatory work (inside & outside EU)

Developing the capacity building guidance

Formalised kick-off meetings to disuss rule book

Appraise the current ecosystem of solutions Assess EDSCA requirements, benchmarks  & practices

simulation game to test hypotheses/

underpin harmonisation work 

EMPOWERED BY
 

TRANSPA
RENCY

THE SUC
CESS STO

RY OF AN
 INDUST

RY 

THAT IS 
ON THE 

RIGHT W
AY – 

AND IS S
TILL MAKING M

ONEY W
ITH IT

TEXTILE
Scenario Story | Research Project ECHT

August 2024

echt.nweurope.eu

Analyse the current mindset (consumer & industry)
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Which textile value chains 

are we talking about?

Traceability of Chemicals in global textile apparel value chains in 2040

What is chemicals traceability?
Ability

„Ability“ (to trace) in the 

context of this project refers 

to knowledge and capacity 

regarding how to set up 

structures, processes and 

implement technologies to trace 

chemicals. It does not comprise 

specific tools or technologies 

themselves.

“Traceability“ in this context 

means the ability to trace back 

which chemicals are present in 

which component of an article (or 

were also used in the process). 

In its most comprehensive form, 

traceability describes the concept 

of passing on information on 

material composition down to 

substances level throughout the 

entire value chain as full material 

declaration.

„Textiles“ relevant for this project 

are cotton and polyester apparel 

(e.g. shirts, trousers).

Value chains describe as 

many steps as possible from 

virgin material to consumer 

and beyond (e.g. repair, reuse, 

recycling).

Project Scope & Definitions  (Based on Workshops in the ECHT Project)
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ECHT (Enable Digital Product Passports with Chemicals Traceability for a Circular Economy) Project
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Appendix 2  |  Definition of Influencing Factors

No. Name of influencing factor
Definition of influencing factor

1 Regulatory framework EU for 

traceability of chemicals in textiles

Describes the legal framework in the EU for the traceability of chemicals in 

textiles and includes laws, regulations and directives issued by government 

authorities. The regulations can affect the entire value chain.

2
Regulatory framework global for 

traceability of chemicals in textiles

Describes the global legal framework for the traceability of chemicals in 

textiles including laws, regulations and directives issued by government aut-

horities and the degree of alignment with EU legislation. The regulations can 

affect the entire value chain.

3 Standardisation on EU- and global level
Describes the degree of standardisation of chemical traceability (on EU and 

global level), including information requirements and information formats.

4 Enforcement pressure in the industry
Describes the enforcement/realisation pressure by authorities onto the 

industry.

5
Scientific Knowledge about chemical 

substances

Describes the degree of scientific knowledge on chemical substances and the 

share of substances for which sufficient information (toxicity profiles, etc.) 

exist and thus can be assesses (“new” substances of concerns).

6 Innovations in Detection methods
Describes the development of new approaches to identifying specific chemi-

cal substances in a given material.

7 Innovations in Traceability Technology
Describes the development and successful dissemination of physical (e.g. 

scanners) and non-physical (software) elements of the technical infrastructu-

re for sharing information along the entire value chains.

8 Innovations textile technology

Describes the development and successful dissemination of new approaches 

to the production of raw material, manufacturing and recycling processes 

(e.g. automated chemical detection) as well as product design (e.g. 3D printing) 

9 Consumer behaviour

Describes consumers’ understanding of chemical traceability and informed 

decision making according to circular economy standards (purchase, use and 

disposal) 

10 Critical public opinion

Describes the extent to which public perception is critical regarding the 

management of chemical substances in the apparel industry. Critical public 

opinion is represented by the press, social media, NGOs, and consumers.

11
Location factors 

(political, social, economical, ecological)

Describes the political, social, cultural and ecological conditions and de-

velopments throughout the value chains and the related level of risk for the 

apparel sector.

12 Mindset in the industry

Describes the motivation of the industry to become active in terms of tracea-

bility as a sign of taking responsibility and acting accordingly.

13 Traceability capacity in the supply chain
Describes the level of knowledge, and availability of resources and manpow-

er in the supply chain to collect, stock, manage, communicate, secure and 

complete the data about chemicals along the supply chain.

14
Cooperation among peers on aspects 

of traceability

Describes the intensity of cooperation between two or more (potential) com-

petitors and if necessary a neutral party to reach a common ground to trace 

the chemicals in the apparel sector.

15
Cooperation along value chain on 

aspects of traceability

Describes the intensity of cooperation along the various value chain stakehol-

ders (incl. the ability and willingness to be transparent and the perception of 

data protection aspects).

16 Traceability related Business Models
Describes to what extent new business models and value chain actors related 

to traceability of chemical substances are successfully introduced to the 

global market.
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Innovation Hub (incl. Mission Statement)

enable to ask the „right questions“ 

for implementing Traceability

Catalogue of funding and research programms 

for implementing Traceability

Hands-on guide for transition to traceability

Consumer-Facing Guidance Report

(incl. Consumer-Mindset-vs-Behaviour-Graph)

Give overview of regulations

Forum to collect feedback and 
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Case studies & best practices examples
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requirements from industry-side

Calculation & Allocation of budget needs 
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Inform about Case studies & Business Cases

Catalogue for technical information

Paper/study on transparence & traceability

Governance Blueprint Report incl. mapping of current 

solutions, Governance framework recommendations, 

Industry-Mindset-vs-Behaviour-vs-Goal-Graph 

(EDSCA recommendations)

Provide case study (incl. other sectors)

Joined learning process 

(lessons learned by participants)

Collection of industry insights

Template and guidelines for data collection

Guides for the translation of data 

in common languages

Consumer information 

(incl. point to relevant podcasts)

Pointing to relevant podcast, media, etc.

Introduction video to change industry mindset

Webinar for industry interest groups 

(organisation and preparation)

Catalogs of potential danger or penalities 

for no declaration

Chat box for stakeholders industry

Factsheets on specific solutions

Progressiv harmonized regulation 

with clear requirements Enforced regulation and 

implemented standards

Availability of reliable data on 

chemicals in products and processes

Informed decisions in favour of 

chemically sustainable textile products

Technical ecosystem

to enable data exchange

Enforcement routines

Obligation to declare

Standards on data format and exchange

Consumer access to information

Product development / 

design access to information

Standards of disclosing chemical formulars 

(incl. which data)

Globally scaled-up system for exchange

Physical traceablity solutions

Industry standards

Mindset in the industry

(traceability & substitution the new norm)

Capacity

Caring public
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In 2040, chemicals traceability in the 

global textile apparel value chain is 

fully in place. This is possible thanks to 

the Digital Product Passport (DPP) that has been 

introduced globally and expands beyond the use 

phase of textile apparel. Reliable data on chemicals 

in products and processes is now recognised as an 

important aspect of business models in all value 

chains. Accordingly, the textile apparel value chains 

have made significant progress towards a non-

toxic, climate-neutral, resource-preserving circular 

textile apparel economy.

Someone has to make a start

The starting point for this transformation was 

an active, critical public: concerned citizens, 

supported by NGOs, were increasingly informed 

about the dangers of hazardous chemicals for 

humans and nature and questioned the safety of 

textile apparel products they currently bought and 

used. 2026 marked the turning point and led in 

subsequent years to a continuous shift in consumer 

behaviour that demanded more substantiated 

information and, as a result, significantly extended 

the use phase of their textile apparel products.

At the same time, EU regulations on traceability 

and transparency were tightened, which include 

specific obligations to report substances in 

products and processes. Sanctions were imposed 

for non-compliance. Due to the globalisation of 

markets and, above all, the work in several projects 

and initiatives (e.g. UNEP, ZDHC), there has been 

a corresponding increase in harmonisation of other 

legal frameworks worldwide, which use EU 

regulations as a model.

In the EU in particular, strategies such as the 

“Green Deal” and its associated actions plans 

(regulations, directives, etc.) were largely enforced 

by national administrations, while public 

authorities cooperated effectively, creating 

significant pressure – and reassurance – on 

industry actors, who gradually changed their 

mindset and ensured greater transparency and a 

level playing field. A growing consumer awareness 

for more sustainable consumption, which enables 

corresponding business models, has clearly 

supported this. As a result, both the textile and 

chemical industries as well as related industry 

actors invested substantially in traceability 

capacities (both human resources and infra-

structure).

Steps along the way

Against the background of this development, 

new structures for acquisition and dissemination of 

scientific knowledge of chemical substances 
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(including toxicity profiles) were created with 

the support of the chemical industry, which led to 

a significantly higher knowledge output and uptake 

from academia and industry.

Actual traceability was enabled and realised due 

to several factors: The first cornerstone were global, 

industry-wide traceability standards driven by 

industry actors on issues such as data, information 

provision, formats and data protection. This has 

been supported by continuous innovation in trace-

ability technology that eventually had specific 

requirements which could be applied to efficient 

development processes. In line with industry 

demand, an efficient global infrastructure for 

traceability was created through standardised 

processes and formats as well as innovations in 

new business models and services. In practice,   

this window of opportunity was utilised by first 

movers who had prepared their value chains 

accordingly (data readiness). Industry associations 

and cooperations such as ZDHC supported the 

distribution of these best practices and the 

establishment of industry-wide rules that recog-

nized the overall benefits of cooperation both 

within value chains and among peers.

The guide to success

The chemical industry was involved in every step of 

this process and was included in a feedback loop of in- 

formation provision and product demand. The chemi-

cal industry actors that provided sufficient information 

about their chemical products, while ensuring high 

quality of data, had a market advantage as the textile 

industry depended on access to this information. A 

key to this system was the global introduction of the 

Digital Product Passport (DPP), which is both a 

physical (tracking technology) and a non-physical 

entity that expands beyond the use phase.

Finally, the global business ecosystem of chemical 

and textile companies has recognised traceability as a 

driving force for both financial success and environ-

mental protection. Greater transparency enabled 

fairer markets and encouraged the trend towards 

more globally balanced location factors. While 

legislation initially was one of the primary drivers, the 

process has evolved naturally involving more and 

more stakeholders. This success story is not an end in 

itself, but continues to serve as a driver for all in the 

textile apparel value chains and as an inspiration for 

neighbouring sectors. Because in the end, the goal is a 

truly circular economy.
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and transparency were tightened, which include 
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markets and, above all, the work in several projects 

and initiatives (e.g. UNEP, ZDHC), there has been 

a corresponding increase in harmonisation of other 

legal frameworks worldwide, which use EU 

regulations as a model.

In the EU in particular, strategies such as the 

“Green Deal” and its associated actions plans 

(regulations, directives, etc.) were largely enforced 

by national administrations, while public 

authorities cooperated effectively, creating 

significant pressure – and reassurance – on 

industry actors, who gradually changed their 

mindset and ensured greater transparency and a 

level playing field. A growing consumer awareness 

for more sustainable consumption, which enables 

corresponding business models, has clearly 

supported this. As a result, both the textile and 

chemical industries as well as related industry 

actors invested substantially in traceability 

capacities (both human resources and infra-

structure).
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industry-wide traceability standards driven by 

industry actors on issues such as data, information 
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been supported by continuous innovation in trace-

ability technology that eventually had specific 
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development processes. In line with industry 

demand, an efficient global infrastructure for 

traceability was created through standardised 

processes and formats as well as innovations in 

new business models and services. In practice,   
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movers who had prepared their value chains 

accordingly (data readiness). Industry associations 

and cooperations such as ZDHC supported the 

distribution of these best practices and the 

establishment of industry-wide rules that recog-

nized the overall benefits of cooperation both 

within value chains and among peers.

The guide to success

The chemical industry was involved in every step of 

this process and was included in a feedback loop of in- 

formation provision and product demand. The chemi-

cal industry actors that provided sufficient information 

about their chemical products, while ensuring high 

quality of data, had a market advantage as the textile 

industry depended on access to this information. A 

key to this system was the global introduction of the 

Digital Product Passport (DPP), which is both a 

physical (tracking technology) and a non-physical 

entity that expands beyond the use phase.

Finally, the global business ecosystem of chemical 

and textile companies has recognised traceability as a 
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the Digital Product Passport (DPP) that has been 

introduced globally and expands beyond the use 

phase of textile apparel. Reliable data on chemicals 

in products and processes is now recognised as an 

important aspect of business models in all value 

chains. Accordingly, the textile apparel value chains 

have made significant progress towards a non-

toxic, climate-neutral, resource-preserving circular 

textile apparel economy.

Someone has to make a start

The starting point for this transformation was 

an active, critical public: concerned citizens, 

supported by NGOs, were increasingly informed 

about the dangers of hazardous chemicals for 

humans and nature and questioned the safety of 

textile apparel products they currently bought and 

used. 2026 marked the turning point and led in 

subsequent years to a continuous shift in consumer 

behaviour that demanded more substantiated 

information and, as a result, significantly extended 

the use phase of their textile apparel products.

At the same time, EU regulations on traceability 

and transparency were tightened, which include 

specific obligations to report substances in 

products and processes. Sanctions were imposed 

for non-compliance. Due to the globalisation of 

markets and, above all, the work in several projects 

and initiatives (e.g. UNEP, ZDHC), there has been 

a corresponding increase in harmonisation of other 

legal frameworks worldwide, which use EU 

regulations as a model.

In the EU in particular, strategies such as the 

“Green Deal” and its associated actions plans 

(regulations, directives, etc.) were largely enforced 

by national administrations, while public 

authorities cooperated effectively, creating 

significant pressure – and reassurance – on 

industry actors, who gradually changed their 

mindset and ensured greater transparency and a 

level playing field. A growing consumer awareness 

for more sustainable consumption, which enables 

corresponding business models, has clearly 

supported this. As a result, both the textile and 

chemical industries as well as related industry 

actors invested substantially in traceability 

capacities (both human resources and infra-

structure).
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new structures for acquisition and dissemination of 

scientific knowledge of chemical substances 
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(including toxicity profiles) were created with 

the support of the chemical industry, which led to 

a significantly higher knowledge output and uptake 

from academia and industry.

Actual traceability was enabled and realised due 

to several factors: The first cornerstone were global, 

industry-wide traceability standards driven by 

industry actors on issues such as data, information 

provision, formats and data protection. This has 

been supported by continuous innovation in trace-

ability technology that eventually had specific 

requirements which could be applied to efficient 

development processes. In line with industry 

demand, an efficient global infrastructure for 

traceability was created through standardised 

processes and formats as well as innovations in 

new business models and services. In practice,   

this window of opportunity was utilised by first 

movers who had prepared their value chains 

accordingly (data readiness). Industry associations 

and cooperations such as ZDHC supported the 

distribution of these best practices and the 

establishment of industry-wide rules that recog-

nized the overall benefits of cooperation both 

within value chains and among peers.

The guide to success

The chemical industry was involved in every step of 

this process and was included in a feedback loop of in- 

formation provision and product demand. The chemi-

cal industry actors that provided sufficient information 

about their chemical products, while ensuring high 

quality of data, had a market advantage as the textile 

industry depended on access to this information. A 

key to this system was the global introduction of the 

Digital Product Passport (DPP), which is both a 

physical (tracking technology) and a non-physical 

entity that expands beyond the use phase.

Finally, the global business ecosystem of chemical 

and textile companies has recognised traceability as a 

driving force for both financial success and environ-

mental protection. Greater transparency enabled 

fairer markets and encouraged the trend towards 

more globally balanced location factors. While 

legislation initially was one of the primary drivers, the 

process has evolved naturally involving more and 

more stakeholders. This success story is not an end in 

itself, but continues to serve as a driver for all in the 

textile apparel value chains and as an inspiration for 

neighbouring sectors. Because in the end, the goal is a 

truly circular economy.
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humans and nature and questioned the safety of 

textile apparel products they currently bought and 

used. 2026 marked the turning point and led in 

subsequent years to a continuous shift in consumer 

behaviour that demanded more substantiated 

information and, as a result, significantly extended 

the use phase of their textile apparel products.

At the same time, EU regulations on traceability 

and transparency were tightened, which include 

specific obligations to report substances in 

products and processes. Sanctions were imposed 

for non-compliance. Due to the globalisation of 

markets and, above all, the work in several projects 

and initiatives (e.g. UNEP, ZDHC), there has been 

a corresponding increase in harmonisation of other 

legal frameworks worldwide, which use EU 

regulations as a model.

In the EU in particular, strategies such as the 

“Green Deal” and its associated actions plans 

(regulations, directives, etc.) were largely enforced 

by national administrations, while public 

authorities cooperated effectively, creating 

significant pressure – and reassurance – on 
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introduced globally and expands beyond the use 

phase of textile apparel. Reliable data on chemicals 

in products and processes is now recognised as an 

important aspect of business models in all value 

chains. Accordingly, the textile apparel value chains 

have made significant progress towards a non-

toxic, climate-neutral, resource-preserving circular 

textile apparel economy.

Someone has to make a start

The starting point for this transformation was 

an active, critical public: concerned citizens, 

supported by NGOs, were increasingly informed 

about the dangers of hazardous chemicals for 

humans and nature and questioned the safety of 

textile apparel products they currently bought and 

used. 2026 marked the turning point and led in 

subsequent years to a continuous shift in consumer 

behaviour that demanded more substantiated 

information and, as a result, significantly extended 

the use phase of their textile apparel products.

At the same time, EU regulations on traceability 

and transparency were tightened, which include 

specific obligations to report substances in 

products and processes. Sanctions were imposed 

for non-compliance. Due to the globalisation of 

markets and, above all, the work in several projects 

and initiatives (e.g. UNEP, ZDHC), there has been 

a corresponding increase in harmonisation of other 

legal frameworks worldwide, which use EU 

regulations as a model.

In the EU in particular, strategies such as the 

“Green Deal” and its associated actions plans 

(regulations, directives, etc.) were largely enforced 

by national administrations, while public 

authorities cooperated effectively, creating 

significant pressure – and reassurance – on 

industry actors, who gradually changed their 

mindset and ensured greater transparency and a 

level playing field. A growing consumer awareness 

for more sustainable consumption, which enables 

corresponding business models, has clearly 

supported this. As a result, both the textile and 

chemical industries as well as related industry 

actors invested substantially in traceability 

capacities (both human resources and infra-

structure).
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Against the background of this development, 

new structures for acquisition and dissemination of 

scientific knowledge of chemical substances 
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industry actors on issues such as data, information 

provision, formats and data protection. This has 

been supported by continuous innovation in trace-

ability technology that eventually had specific 

requirements which could be applied to efficient 

development processes. In line with industry 

demand, an efficient global infrastructure for 

traceability was created through standardised 

processes and formats as well as innovations in 

new business models and services. In practice,   

this window of opportunity was utilised by first 

movers who had prepared their value chains 

accordingly (data readiness). Industry associations 

and cooperations such as ZDHC supported the 

distribution of these best practices and the 

establishment of industry-wide rules that recog-

nized the overall benefits of cooperation both 

within value chains and among peers.

The guide to success

The chemical industry was involved in every step of 

this process and was included in a feedback loop of in- 

formation provision and product demand. The chemi-

cal industry actors that provided sufficient information 

about their chemical products, while ensuring high 

quality of data, had a market advantage as the textile 

industry depended on access to this information. A 

key to this system was the global introduction of the 

Digital Product Passport (DPP), which is both a 

physical (tracking technology) and a non-physical 

entity that expands beyond the use phase.

Finally, the global business ecosystem of chemical 

and textile companies has recognised traceability as a 

driving force for both financial success and environ-

mental protection. Greater transparency enabled 

fairer markets and encouraged the trend towards 

more globally balanced location factors. While 

legislation initially was one of the primary drivers, the 

process has evolved naturally involving more and 

more stakeholders. This success story is not an end in 

itself, but continues to serve as a driver for all in the 

textile apparel value chains and as an inspiration for 

neighbouring sectors. Because in the end, the goal is a 

truly circular economy.
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and cooperations such as ZDHC supported the 
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fairer markets and encouraged the trend towards 
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legislation initially was one of the primary drivers, the 
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legal frameworks worldwide, which use EU 
regulations as a model.
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(regulations, directives, etc.) were largely enforced 
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significant pressure – and reassurance – on 
industry actors, who gradually changed their 
mindset and ensured greater transparency and a 
level playing field. A growing consumer awareness 
for more sustainable consumption, which enables 
corresponding business models, has clearly 
supported this. As a result, both the textile and 
chemical industries as well as related industry 
actors invested substantially in traceability 
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from academia and industry.
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industry actors on issues such as data, information 
provision, formats and data protection. This has 
been supported by continuous innovation in trace-
ability technology that eventually had specific 
requirements which could be applied to efficient 
development processes. In line with industry 
demand, an efficient global infrastructure for 
traceability was created through standardised 
processes and formats as well as innovations in 
new business models and services. In practice,   
this window of opportunity was utilised by first 
movers who had prepared their value chains 
accordingly (data readiness). Industry associations 
and cooperations such as ZDHC supported the 
distribution of these best practices and the 
establishment of industry-wide rules that recog-
nized the overall benefits of cooperation both 
within value chains and among peers.

The guide to success

The chemical industry was involved in every step of 
this process and was included in a feedback loop of in- 
formation provision and product demand. The chemi-
cal industry actors that provided sufficient information 
about their chemical products, while ensuring high 
quality of data, had a market advantage as the textile 
industry depended on access to this information. A 
key to this system was the global introduction of the 
Digital Product Passport (DPP), which is both a 
physical (tracking technology) and a non-physical 
entity that expands beyond the use phase.

Finally, the global business ecosystem of chemical 
and textile companies has recognised traceability as a 
driving force for both financial success and environ-
mental protection. Greater transparency enabled 
fairer markets and encouraged the trend towards 
more globally balanced location factors. While 
legislation initially was one of the primary drivers, the 
process has evolved naturally involving more and 
more stakeholders. This success story is not an end in 
itself, but continues to serve as a driver for all in the 
textile apparel value chains and as an inspiration for 
neighbouring sectors. Because in the end, the goal is a 
truly circular economy.
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and cooperations such as ZDHC supported the 

distribution of these best practices and the 

establishment of industry-wide rules that recog-

nized the overall benefits of cooperation both 
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formation provision and product demand. The chemi-

cal industry actors that provided sufficient information 

about their chemical products, while ensuring high 

quality of data, had a market advantage as the textile 

industry depended on access to this information. A 

key to this system was the global introduction of the 

Digital Product Passport (DPP), which is both a 

physical (tracking technology) and a non-physical 

entity that expands beyond the use phase.
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mental protection. Greater transparency enabled 

fairer markets and encouraged the trend towards 

more globally balanced location factors. While 
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textile apparel value chains and as an inspiration for 
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Which textile value chains 

are we talking about?

Traceability of Chemicals in global textile apparel value chains in 2040

What is chemicals traceability?
Ability

„Ability“ (to trace) in the 

context of this project refers 

to knowledge and capacity 

regarding how to set up 

structures, processes and 

implement technologies to trace 

chemicals. It does not comprise 

specific tools or technologies 

themselves.

“Traceability“ in this context 

means the ability to trace back 

which chemicals are present in 

which component of an article (or 

were also used in the process). 

In its most comprehensive form, 

traceability describes the concept 

of passing on information on 

material composition down to 

substances level throughout the 

entire value chain as full material 

declaration.

„Textiles“ relevant for this project 

are cotton and polyester apparel 

(e.g. shirts, trousers).

Value chains describe as 

many steps as possible from 

virgin material to consumer 

and beyond (e.g. repair, reuse, 

recycling).

Project Scope & Definitions  (Based on Workshops in the ECHT Project)

ECHT INTERIM REPORT #1   |    KICKOFF WORKSHOP & SCENARIO PROCESS PART 1   |    Rehn-Groenendijk & Niebler, March 2024

ECHT (Enable Digital Product Passports with Chemicals Traceability for a Circular Economy) Project
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Appendix 2  |  Definition of Influencing Factors

No. Name of influencing factor
Definition of influencing factor

1 Regulatory framework EU for 

traceability of chemicals in textiles

Describes the legal framework in the EU for the traceability of chemicals in 

textiles and includes laws, regulations and directives issued by government 

authorities. The regulations can affect the entire value chain.

2
Regulatory framework global for 

traceability of chemicals in textiles

Describes the global legal framework for the traceability of chemicals in 

textiles including laws, regulations and directives issued by government aut-

horities and the degree of alignment with EU legislation. The regulations can 

affect the entire value chain.

3 Standardisation on EU- and global level
Describes the degree of standardisation of chemical traceability (on EU and 

global level), including information requirements and information formats.

4 Enforcement pressure in the industry
Describes the enforcement/realisation pressure by authorities onto the 

industry.

5
Scientific Knowledge about chemical 

substances

Describes the degree of scientific knowledge on chemical substances and the 

share of substances for which sufficient information (toxicity profiles, etc.) 

exist and thus can be assesses (“new” substances of concerns).

6 Innovations in Detection methods
Describes the development of new approaches to identifying specific chemi-

cal substances in a given material.

7 Innovations in Traceability Technology
Describes the development and successful dissemination of physical (e.g. 

scanners) and non-physical (software) elements of the technical infrastructu-

re for sharing information along the entire value chains.

8 Innovations textile technology

Describes the development and successful dissemination of new approaches 

to the production of raw material, manufacturing and recycling processes 

(e.g. automated chemical detection) as well as product design (e.g. 3D printing) 

9 Consumer behaviour

Describes consumers’ understanding of chemical traceability and informed 

decision making according to circular economy standards (purchase, use and 

disposal) 

10 Critical public opinion

Describes the extent to which public perception is critical regarding the 

management of chemical substances in the apparel industry. Critical public 

opinion is represented by the press, social media, NGOs, and consumers.

11
Location factors 

(political, social, economical, ecological)

Describes the political, social, cultural and ecological conditions and de-

velopments throughout the value chains and the related level of risk for the 

apparel sector.

12 Mindset in the industry

Describes the motivation of the industry to become active in terms of tracea-

bility as a sign of taking responsibility and acting accordingly.

13 Traceability capacity in the supply chain
Describes the level of knowledge, and availability of resources and manpow-

er in the supply chain to collect, stock, manage, communicate, secure and 

complete the data about chemicals along the supply chain.

14
Cooperation among peers on aspects 

of traceability

Describes the intensity of cooperation between two or more (potential) com-

petitors and if necessary a neutral party to reach a common ground to trace 

the chemicals in the apparel sector.

15
Cooperation along value chain on 

aspects of traceability

Describes the intensity of cooperation along the various value chain stakehol-

ders (incl. the ability and willingness to be transparent and the perception of 

data protection aspects).

16 Traceability related Business Models
Describes to what extent new business models and value chain actors related 

to traceability of chemical substances are successfully introduced to the 

global market.
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Catalogue of funding and research programms 

for implementing Traceability

Hands-on guide for transition to traceability

Consumer-Facing Guidance Report
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Case studies & best practices examples
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(EDSCA recommendations)

Provide case study (incl. other sectors)

Joined learning process 

(lessons learned by participants)

Collection of industry insights

Template and guidelines for data collection

Guides for the translation of data 

in common languages

Consumer information 

(incl. point to relevant podcasts)

Pointing to relevant podcast, media, etc.

Introduction video to change industry mindset

Webinar for industry interest groups 

(organisation and preparation)

Catalogs of potential danger or penalities 

for no declaration

Chat box for stakeholders industry

Factsheets on specific solutions

Progressiv harmonized regulation 

with clear requirements Enforced regulation and 

implemented standards

Availability of reliable data on 

chemicals in products and processes

Informed decisions in favour of 

chemically sustainable textile products

Technical ecosystem

to enable data exchange

Enforcement routines

Obligation to declare
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phase of textile apparel. Reliable data 

on chemicals in products and proces-

ses is now recognised as an import-

ant aspect of business models in all 

value chains. Accordingly, the textile  

apparel value chains have made sig-

nificant progress towards a nontoxic, 

climate-neutral, resource-preserving 

circular textile apparel economy.“
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Raise awareness to regulatory watching

Pilot Action

Derive input from action plans

Mapping of legislation / overview of 
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Developing the capacity building guidance
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globally and expands beyond the use 

phase of textile apparel. Reliable data 

on chemicals in products and proces-

ses is now recognised as an import-

ant aspect of business models in all 

value chains. Accordingly, the textile  

apparel value chains have made sig-

nificant progress towards a nontoxic, 

climate-neutral, resource-preserving 

circular textile apparel economy.“

Input during the training schemes

Raise awareness to regulatory watching

Pilot Action

Derive input from action plans

Mapping of legislation / overview of 
current regulatory work (inside & outside EU)

Developing the capacity building guidance

Formalised kick-off meetings to disuss rule book
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Hands-on guide for transition to traceability

Consumer-Facing Guidance Report
(incl. Consumer-Mindset-vs-Behaviour-Graph)

Give overview of regulations

Forum to collect feedback and 
opinions for policy makers

Case studies & best practices examples

Manual for national helpdesks

Investigation in standards / legislatory 
requirements from industry-side
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Guides for the translation of data 
in common languages

Consumer information 
(incl. point to relevant podcasts)

Pointing to relevant podcast, media, etc.

Introduction video to change industry mindset

Webinar for industry interest groups 
(organisation and preparation)

Catalogs of potential danger or penalities 
for no declaration

AI Chatbot („ECHT-GPT“)
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on chemicals in products and proces-
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ant aspect of business models in all 

value chains. Accordingly, the textile  

apparel value chains have made sig-

nificant progress towards a nontoxic, 

climate-neutral, resource-preserving 

circular textile apparel economy.“
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Pilot Action

Derive input from action plans

Mapping of legislation / overview of 
current regulatory work (inside & outside EU)

Developing the capacity building guidance
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on chemicals in products and proces-

ses is now recognised as an import-

ant aspect of business models in all 

value chains. Accordingly, the textile  

apparel value chains have made sig-

nificant progress towards a nontoxic, 

climate-neutral, resource-preserving 
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Workshop PART I

World Café
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Table 1: Defining Essential Information for Effective Chemicals Traceability
Moderation: Dr. Julian Schenten (ClientEarth)

Table 2: Legislative Harmonization and Policy Gaps at the EU Level
Moderation: Dr. Arno Biwer (Luxembourg Institute of Science and Technology - LIST)

Table 3: Support Mechanisms and Value Chain Engagement
Moderation: Milena Amaral (Neovili)

Table 4: Global Cooperation and International Standards
Moderation: Dr. Ioannis Dosis (UBA)
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Workshop PART II

Reflexion & Discussion
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u Future Outlook

Prof. Dr. Martin Führ
Darmstadt University of Applied Sciences (h_da)
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u Closing Remarks 

Dr. Ioannis Dosis (UBA) 

& Dr. Jonas Rehn-Groenendijk (h_da) 
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