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The big 3 Transformations
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The industry sectors are facing
3 radical transformations in 1 decade
• Industrial Transformation
• Sustainablity and Defossilation
• Digitalisation and Automation
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BioEconomy – Post-Fact-Truth
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Alice Weidel, AfD:

There is no Climate Change!

We will tear the Wind Mills down!
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BioEconomy- Fact based Truth
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Textile? Textile. Textile! Potential and Relevance
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BioEconomy- an up-hill battle?
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Sustainablility and defossilation are targets of highest urgency

Synthetic fibres
Cellulosic fibres

Cotton

Wool

1972: 70 % renewable resources
2022: 30 % renewable resources

The growth of consumption is fed fossile-based fibres
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Wardrobe Study: on average only 3 - 4 use cycles
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Where are we today in general?

Prof. Dr. Achim Kampker
ZUKUNFTSLUST
2. Aufl., Bene!, München 2024

+ Overview on all relevant technology fields

+ Overview over all industry sectors

-- Recyling quota overall 2023 only 5 %

(2018 6 % !)

Textile Recycling Quota: app. 1 % only
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BioEconomy- the Solution



18

Accelerating the transformation to sustainability in the textile industry

1800 1897 1935 1950 >2020?<1800

Colonial Wood Coal Petro Bioeconomy Endemic
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Renewable Carbon Strategy - 3 pathways towards defossilation

Adapted from the Renewable Carbon Initiative (RCI)
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Michael Carus
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BioEconomy- the Solution
1. Bio(based)polymers
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Bio-based and Biodegradable Matrices

Polymer Taxonomy [1]

Sources
[1] https://www.european-bioplastics.org/
[2] I. Elfaleh et al. Results in Engineering Volume 19, 2023, 101271 - https://doi.org/10.1016/j.rineng.2023.101271
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The renaissance of Cellulose Fibres?
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Bioeconomy has the potential for structural change

Potential Products

4,5 billion
tons (50%) of
total global 
biomass is

wasted

Mannade
Cellulosic FibresThe rest 50% 

is used as
food, fuel, or

other
purposes

Sustainable
Aviation Fuel

Composites

Speciality
Chemicals

Biomass utilization rate

50% of the biomass is wasted or unproductively used.

 Biomass is generally used as a low value raw 
material e.g., combustion for energy, land fill etc.

 Alone lignocellulosics, if processed accurately, can 
meet the global fibre demand

 Production of platform chemicals from biomass offer 
an alternative to conventional petrochemical 
industry

 Key technologies required for conversion

Ecolocked. (2023, March 15). Waste Biomass: An Untapped Resource for Carbon Removal.
Ecolocked. https://www.ecolocked.com/de-de/blog-posts/waste-biomass

Textile Exchange. (2024, September 26). Materials Market Report 2024.
Textile Exchange. https://textileexchange.org/knowledge-center/reports/materials-market-report-2024/

How to match demand and supply? Innovation, Cooperation,  Sector Coppling

https://www.ecolocked.com/de-de/blog-posts/waste-biomass
https://textileexchange.org/knowledge-center/reports/materials-market-report-2024/


Circular Economy 
(CE)

"...is a system in 
which materials never 

become waste and 
nature is regenerated’ 

-Ellen MacArthur Foundation

Bioeconomy

Replacing fossil 
resources with 

renewable bio-based 
materials

biobasierte
Circular Economy



26

BioEconomy- the Solution
2. Carbon-Capture-Usage
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Carbon Capture Usage

• Separating CO2 

• Chemical processes
(e.g. CO2Tex)

• Biotechnological Processes
(e.g. AlgaeTex)

BioTexFuture - AlgaeTExBioTexFuture – CO2Tex
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BioEconomy- the Solution
3. Recycling
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Different Models of Circular Economy 

Reduce / 
reuse

Renew Repair Recycle Cascade
Use

What could a combination of different business models look like on a large scale?



30 Source: ITA Augsburg

Solution only by Cooperation and Open Innovation 

Vision of modern polymer cycle: high-quality recycling instead of landfill and energy recovery

CEID-Roadmap, 2021
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1. Material analytics

2. Sorting 3. Cutting and Tearing

4. Textile Processing 

5. Spinning

6. Product Design

7. Workshop Area

Recycling Atelier at ITA Augsburg

Recycling Atelier at ITA Augsburg
25 Partners from Industry and Research jointly develop

Solutions through Cooperation on this Open-Innovation-Platform
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• Fewer, longer-lasting and 
more durable products

• Avoid overproduction

• Reuse and repair above recycling

• Textile recycling is an approach 
to becoming more sustainable

• Design for recycling

• Sustainable distribution of waste 
and recycled materials

BioTrans-
formation

Upcycling

Design 
for 

Recycling

Innovations
for

Circularity

Repair
Strategies

Desintegration
Solutions

Recovery
Technologies

(digital) 
Business-

Models

Changing
Behaviour of 
Stakeholder 

(Groups)

(political)
Nudging

Digital
Product

Passports

Purification
Technologies

Fields of Innovation for a new Circular Economy
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100 % Recycling?

100 % Recycling Content?

Yes – ever!
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100 % Recycling?

100 % Recycling Content?

Yes – ever!

100 % Fiber to Fiber?

No – never!
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100 % Textile-to-Textile Recycling is an Illusion

Textile
30%

Material
30%

Energy
30%

Waste
10%

Based on the 2. 
Fundamental Law 
of Recycling 
[Th.Gries]

Bold thesis on 
recycling shares
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Sector coupling
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• Network of (supra-)regional stakeholders 

from business, science and society

• Disclose, use and expand potentials and 

synergies

• Establishing circular value creation 

innovatively and economically

• Structural change for the economy, society 

and nature in the Rhine region

Sector Coupling – Agriculture, Textiles, Nutrition

Example: Bio-based circular economy
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Paper and Nonwoves
The Sheet Material of BioEconomy



Valérius 360 – Nothing is lost and everything is transformed
Textiles to Textiles and Paper

source: Valérius 360
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Modellfabrik Papier – Triple-Helix-Innovation 
for 80 % Less Energy Consumption in Papermaking 

Source: Modellfabrik Papier gGmbH
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Modellfabrik Papier – Triple-Helix-Innovation 
for 80 % Less Energy Consumption in Papermaking 

Source: Modellfabrik Papier gGmbH
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Digital Nonwoven Innovation Center – digital■ natural■ clean■

source: WIN.DN + ITA
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D-NIC – Digitalisation and Sustainability in the Nonwoven Industry

City Center

Cologne
27 min

HBf

ZOB

Cologne 30 min
Aachen 25 min

   
Inn
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Dü
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nMFP

IC
D

Aachen 26 min

Train

Highway

D-
NI

C

Innovation
Center Düren

VR-Experience-Labor

Areas for academic
teaching

Innovative startup and
technologycenter

Düren.Digital.Network

Smart
Urban Skin

Regenerative
energy

Climateactive textile 
Building Skin

Digital
Nonwoven

Innovation Center
Fully digitalised technical
center for sustainability in

the nonwovens and
paper industry

D-NIC.NW³

Modelfactory
Paper

Disruptive technologies
for CO -neutral2

und sustainable
paper production

Paper- and nonwoven-
academy

Reduction of urban
pollutant emissions

The D-NIC is a beacon of the digitalized and sustainable 
fibre industry in the heart of Europe!
Innovation and qualification through synergy with industry and 
research institutes in surrounding area

I. Development of innovative processes

II. Processing of new raw material sources

III. Product development makerspace (analog+digital)

IV. Digitally supported process and product development

V. Collaborative training

VI. Innovation quarter as a transfer space

Nonwovens and paper are platform technologies for 

bioeconomy and complement each other synergistically
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BioEconomy- Innovation spaces



SHORT INTRO TO BIOTEXFUTURE 45

INNOVATION-SPACES ON BIO-BASED ECONOMY 
FUNDED BY THE GERMAN FEDERAL MINISTRY ON EDUCATION AND RESEARCH (BMBF)

Natural fibres

Man-made fibres

Ecological, social 
and economic 

problems occur
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Natural fibres

Man-made fibres

Ecological, social 
and economic 

problems occur
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SCOPE OF BIOTEXFUTURE
THE INNOVATION SPACE IS ADDRESSING THE COMPLETE TEXTILE VALUE CHAIN 

CLOTHING

HOUSE & 
HOME

AUTOMOTIVE

TECHNICAL 
TEXTILES

Sustainable Resources Innovative Processes Novel Applications

ALGAE

FUNGI

BIO-POLYMERS



48



49



50

BioEconomy- Disposables
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BioEconomy – Disposibles

Any Renewable Carbon Solution available?



AES Autonome Energiesysteme GmbH
Am Buschfeld 7 52399 Merzenich Marco Karber | Jonas Bonus | Andres Sheldrick | Lennart Jacobsen | Ulrich Schulte

From waste to oil!
Marco Karber +49 (0)176 84948303karber@aestechnik.de

mailto:karber@aestechnik.de
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Transforming waste to a crude oil like product with the AES technology
Output: pyrolysis oil with„crude oil"-quality, which can be sold to refineries

INPUT

z. B. shredded
adhesive foil, 
impossible to

recycle 
mechanically

PROZESS

AES FLUKS plant series 

Fully automated

OUTPUT

80 % oil, 18 % gases 
& ashes 
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BioEconomy - Technical and Home Textiles
(utmost sector-specific)
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BioTexFuture - BioTurf
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BioEconomy - Composites



57

Carbon fibre applications

Construction Other IndustriesPressure VesselsSports & Leisure AutomotiveWind energy Aerospace

Sources: [1]
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Sustainable raw material sources for carbon fibre production

Bio-based PAN is the „fast drop-in" solution.
Bio-based PE combines sustainability and cost-efficiency for bio-based CF and CFK.

Carbon-yield

Time to Market

Raw material availability

Mechanical properties

Cellulose

C

Lignin

Bio-PE Bio-PAN

Raw material costs
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Natural Fiber Composites

Music – Saxophone Reed Sports – Surf Board

Conventional Materials

Epoxy/Polyester GFRP 

ITAs interpretation with

• Low twist Flax NCF (+/- 45) 

manufactured at ITA

• Bio-based epoxy resin

• Vacuum infusion

Conventional Materials 

Donax Wood

ITAs interpretation with

• Hybrid Yarn Flax PP/PA 11

• Thermoplastic Pultrusion
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Recycled & Upcycled Materials in Interiors

Furniture

Conventional Materials: GFRP 

ITAs interpretation with

• Recycled PET foam

• Flax NCF / Upcycling scrap wood

• Design for sustainability & 

manufacturability

Conventional Materials: CFRP 

Floorings

ITAs interpretation with

• Recycled foam

• Recycled CF NCF 

manufactured at ITA

• Cork 
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Natural Fiber Composites (NFCs) – Key Applications & Material Forms

Sources
[1] https://www.bcomp.com/
[2] https://www.compositesworld.com/articles/natural-fiber-composites-gaining-traction-in-automotive
[3] Pil et al. Composites: Part A 83 (2016) 193–205
[4] https://www.compositesworld.com/products/natural-fiber-composite-activities-highlighted-through-comprehensive-database-event-displays
[5] Flaxand Hemp Fiber Composites, a market reality, JEC GROUP, CELC 2018 Edition
[6] PROJECTKIN - Sustainable Suitcases, Bags, and Accessories (projectkintravel.com)

Mobility

[1]

[2]

[1]

[3]

[4]

Sports & Leisure

[5]

[3]

[3]

[3]
[3]

[3]

[3]

[6]

Design & Infrastructure

[7]

[9]
[8]

[9]

[7] https://allianceflaxlinenhemp.eu/en/european-flax-linen-hemp-news
[8] https://www.compositesworld.com/news/flax-fiber-producer-group-depestele-invests-in-greenboats-gmbh
[9] https://www.compositesworld.com/articles/natural-fiber-composites-growing-to-fit-sustainability-needs
[10] D. Mathijsen Reinforced Plastics 62, Issue 3, May–June 2018,138-147
[11] H. Dahy Sensors 2019, 19, 738 ; doi:10.3390/s19030738
[12] PultruReed - https://www.ita.rwth-aachen.de/cms/ITA/Forschung/~jfai/Oeffentliche-Forschung/

Music, Sound & Noise

[10]

[10]

[3]

[3]

[11]

Reinforcement Forms
Nonwovens, Wovens, Non-Crimp, Tapes, 
Knits/Grids

Matrices
• Standard & Engineering Thermoplastics 

PP, PA, PE, TPU – fossil/bio-based
• Thermosets

Epoxy, PU – fossil/bio-based

Current Application Focus
Replace GF with no modifications in the 
resin and manufacturing process 

CO2 footprint reduction but…
• Limited Biodegradation at EOL
• Difficult to Recycle

https://www.ita.rwth-aachen.de/cms/ITA/Forschung/%7Ejfai/Oeffentliche-Forschung/
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Quelle: Wikepedia

BioEconomy – The economical Challenge
„Everything becomes more expensive“ [Th. Gries]
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Quelle: Wikepedia

• Raw Materials are more expensive

• On-Shoring and Urban-Production
result in higher wages

• Decentralized production at
3-5 times smaller units lead to 
„negative“ Economics-of-Scale

• McKinsey Study postulates sustainable 
solutions (recycling) with a maximum of 
10% higher consumer prices

• Marketing experts know the power of 
(price) segments

• New Business Models
• Digitale Business Models and Producer Networks
• Direct B2C or C2M Business Models

BioEconomy – The economical Challenge
„Everything becomes more expensive“ [Th. Gries]
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Value Chain today – there is room for new business models!

Source: Vaude, own Studies

Chino
Outdoor-Jacket

Business Shirt

Eton Shirts

16%

44%

25%

15%

MWST Handel Marke Produzent
16%

39%21%

24%

16%

45%

26%

7%

SP 100,- € SP 50,- €
SP 200,- €

ProductionBrandRetailVAT
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« Drill, Baby, Drill » or « Grow, Baby, Grow »
The future of BioEconomy for the Textile Sector

Thomas Gries – Ahmedabad/India 2025

Driving BioEconomy
into a bright Future 

through Cooperation.

Let´s join all our Forces 
for our mutual Success!



Thank you
for your attention!
www.ita.rwth-aachen.de

Contact

Events:

Institut für Textiltechnik (ITA) der RWTH Aachen University
Otto-Blumenthal-Straße 1, 52074 Aachen
Phone: 

E-Mail: 
www: 

+49 241 80-23401
Fax: 

www.ita.rwth-aachen.de

www.ita.rwth-aachen.de/events
Social Media: 

+49 241 80-22422 

Univ.-Prof. Prof. h.c. Dr.-Ing. Dipl.-Wirt. Ing. Thomas Gries

thomas.gries@ita.rwth-aachen.de

http://www.ita.rwth-aachen.de/
http://www.ita.rwth-aachen.de/
http://www.ita.rwth-aachen.de/events
https://www.facebook.com/TextiltechnikAachen/
https://twitter.com/ITA_RWTHAachen
https://www.instagram.com/ita_rwth/
https://www.linkedin.com/school/institut-f-r-textiltechnik-der-rwth-aachen-university/
https://www.youtube.com/channel/UC-mo4DaI8LFmYsU4OCZwn3A?view_as=subscriber
https://www.xing.com/companies/institutf%C3%BCrtextiltechnikderrwthaachenuniversity
mailto:thomas.gries@ita.rwth-aachen.de

	Novel Functional and Technical Fibres -  �Sustainable through renewable carbon strategy
	Foliennummer 2
	Foliennummer 3
	« Drill, Baby, Drill » or « Grow, Baby, Grow »
	Foliennummer 5
	Foliennummer 6
	Foliennummer 7
	Foliennummer 8
	Foliennummer 9
	Foliennummer 10
	Foliennummer 11
	Textile? Textile. Textile! Potential and Relevance
	Foliennummer 13
	Sustainablility and defossilation are targets of highest urgency
	Foliennummer 15
	Where are we today in general?
	Foliennummer 17
	Accelerating the transformation to sustainability in the textile industry
	Renewable Carbon Strategy - 3 pathways towards defossilation
	Foliennummer 20
	Foliennummer 21
	Bio-based and Biodegradable Matrices
	Foliennummer 23
	Bioeconomy has the potential for structural change
	Circular Economy (CE)��"...is a system in which materials never become waste and nature is regenerated’ ��-Ellen MacArthur Foundation������
	Foliennummer 26
	Carbon Capture Usage
	Foliennummer 28
	Different Models of Circular Economy 
	Foliennummer 30
	Foliennummer 31
	Foliennummer 32
	100 % Recycling?
	100 % Recycling?
	100 % Textile-to-Textile Recycling is an Illusion
	Foliennummer 36
	Sector Coupling – Agriculture, Textiles, Nutrition
	Foliennummer 38
	Foliennummer 39
	Foliennummer 40
	Foliennummer 41
	Foliennummer 42
	D-NIC – Digitalisation and Sustainability in the Nonwoven Industry
	Foliennummer 44
	Innovation-Spaces on Bio-Based Economy 
	Foliennummer 46
	Scope of Biotexfuture
	Foliennummer 48
	Foliennummer 49
	Foliennummer 50
	BioEconomy – Disposibles
	Foliennummer 52
	Foliennummer 53
	Foliennummer 54
	BioTexFuture - BioTurf
	Foliennummer 56
	Carbon fibre applications
	Sustainable raw material sources for carbon fibre production
	Foliennummer 59
	Foliennummer 60
	Natural Fiber Composites (NFCs) – Key Applications & Material Forms
	Foliennummer 62
	Foliennummer 63
	Value Chain today – there is room for new business models!
	« Drill, Baby, Drill » or « Grow, Baby, Grow »
	Contact

