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THE STATE OF MATERIALS IN THE 
TEXTILE INDUSTRY
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• Global textile fiber production 
is expected to grow to over 130 
million tonne this year.

• The public is recognizing the 
implications of the materials 
we wear as concerns arise.

• Regulations and brand 
commitments are pressuring 
the textile industry to move 
toward circular, low-impact 
fibers. 

4Source: Textile Exchange Materials Market Report 2023

THE SYNTHETIC 
TEXTILE BOOM
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Global Textile Fiber Production

Polyester Polyamide (nylon) Synthetics, other
MMCF Cotton Plant-based, other
Wool Animal, other Down
Silk

https://textileexchange.org/app/uploads/2023/11/Materials-Market-Report-2023.pdf
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THE FASHION 
INDUSTRY’S 
DICHOTOMY

• Since the 1990s, textile 
production has been 
centralized in Asia Pacific.

• The largest fashion brands are 
located in the West.

• Regulations including 
recycling and extended 
producer responsibility (EPR) 
schemes are being introduced 
in the U.S. and EU.
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Investments in alternative textile fibers spiked in 2021 but are still growing

INVESTMENT TRENDS
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Alternative Textile Fiber Funding by Technology Type 

Drop-in biosynthetic textile fibers Biodegradable biosynthetic textile fibers Recycled synthetic textile fibers

CO₂-based synthetic textile fibers Recycled MMCFs Biomass-based MMCFs

Novel and microbial MMCFs Manmade protein textile fibers

https://members.luxresearchinc.com/research/insight/patent-trends-thermal-management-materials
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Innovations that include alternatives to 
synthetic, cellulosic, and protein-based 
textile fibers

OVERVIEW OF 
ALTERNATIVE TEXTILE 
FIBER INNOVATIONS Alternative Textile 

Fibers
Recycled MMCFs

Manmade protein textile 
fibers

Biosynthetic textile fibers

Recycled synthetic textile 
fibers

Novel and microbial 
MMCFs

Biomass-based MMCFs

CO2-derived synthetic 
textile fibers
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TECHNOLOGY
LANDSCAPE OF 
ALTERNATIVE 
TEXTILE FIBERS

https://members.luxresearchinc.com/research/technology/alternative-textile-fibers


© LUX RESEARCH,  INC.   |  All rights reserved.  |  Lux Proprietary and Confidential 11

PERFORMANCE COST IMPACT

ALTERNATIVE 
SYNTHETIC FIBERS

ALTERNATIVE 
MMCFS

ALTERNATIVE 
PROTEIN FIBERS
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PERFORMANCE COST IMPACT

ALTERNATIVE 
SYNTHETIC FIBERS

ALTERNATIVE 
MMCFS

ALTERNATIVE 
PROTEIN FIBERS

BAD  SUFFICIENT GOOD
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Biobased, recycled, CO2-derived 
equivalents to PET, PA, or novel 
biopolymers

ALTERNATIVE 
SYNTHETIC FIBERS Alternative Textile 

Fibers
Recycled MMCCFs

Manmade protein textile 
fibers

Biosynthetic textile fibers

Recycled synthetic textile 
fibers

Novel and microbial 
MMCFs

Biomass-based MMCFs

CO2-derived synthetic 
textile fibers
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STATE OF THE ART: ALT. SYNTHETICS
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Biosynthetic Textile Fibers Recycled Synthetic Textile 
Fibers

CO2-Derived Synthetic Textile 
Fibers

Synthetic fibers via biobased 
sources

Synthetic fibers via recycled 
plastics 

Synthetic fibers via chemicals 
from CO2

Stage of development Introduction Scale Development

Tenacity 4–85 cN/tex 66–80 cN/tex 35–78 cN/tex

Elasticity (elongation) 5%–500% 13%–500% 16%

Moisture absorption 0.4%–5% 0.4%–5% 0.4%–0.8%

Temperature resistance 50 °C–270 °C 160 °C–270 °C 160 °C–260 °C 

Biodegradability Nonbiodegradable Nonbiodegradable Nonbiodegradable

Carbon footprint 1.5–4 kg CO2 eq 0.3–11.5 kg CO2 eq 0.9–1.7 kg CO2 eq

Lux Recommendation Engage Engage Ignore

https://austinpublishinggroup.com/textile-engineering/fulltext/arte-v5-id1051.php#:~:text=Elongation%3A%20Spandex%20fibers%20can%20be,to%201.0%20Tex%20%5B65%5D.
https://www.urmpl.com/high-tenacity-yarn/
https://books.rsc.org/books/monograph/530/chapter-abstract/177017/Synthetic-Fibres?redirectedFrom=fulltext
https://vnpolyfiber.com/basic-information-of-polyester-staple-fiber/#:~:text=Polyester%20fibers%20exhibit%20high%20strength,between%2030%25%20and%2040%25.
https://www.fenc.com/exhibition/files/FENC-TopGreen-BioPET-HTY.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8672356/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8672356/
https://www.lycra.com/en/business/search-technologies/lycra-ecomade-fiber
https://www.fenc.com/exhibition/files/FENC-TopGreen-BioPET-HTY.pdf
https://www.textileindustry.net/moisture-regain-and-moisture-content/
https://www.textileindustry.net/moisture-regain-and-moisture-content/
https://www.textileindustry.net/moisture-regain-and-moisture-content/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8672356/
https://www.matweb.com/search/DataSheet.aspx?MatGUID=6c56aadc6030410d895e7b8db0eb5b0f&ckck=1
https://www.matweb.com/search/DataSheet.aspx?MatGUID=6c56aadc6030410d895e7b8db0eb5b0f&ckck=1
https://www.matweb.com/search/DataSheet.aspx?MatGUID=6c56aadc6030410d895e7b8db0eb5b0f&ckck=1
https://ro.uow.edu.au/cgi/viewcontent.cgi?article=4097&context=sspapers#:~:text=Depending%20on%20manufacture%20quality%2C%20fabric,%3B%20Chen%20and%20Burns%202006).
https://ro.uow.edu.au/cgi/viewcontent.cgi?article=4097&context=sspapers#:~:text=Depending%20on%20manufacture%20quality%2C%20fabric,%3B%20Chen%20and%20Burns%202006).
https://ro.uow.edu.au/cgi/viewcontent.cgi?article=4097&context=sspapers#:~:text=Depending%20on%20manufacture%20quality%2C%20fabric,%3B%20Chen%20and%20Burns%202006).
https://www.mdpi.com/2076-3417/11/7/2993
https://www.reuters.com/sustainability/climate-energy/can-fashion-industry-move-recycled-bottles-reused-threads-2023-08-30/#:~:text=CuRe%20asserts%20a%20greater%20than,kg%20of%20new%20polyester%20fibre.
https://journals.sagepub.com/doi/abs/10.1177/00405175211006213?journalCode=trjc
https://www.fenc.com/titas/files/1-fenc-topgreen-bio3-pet-filament.pdf
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L U X  T A K E

15Image source: Lycra

This influx of biobased spandex to the market should be 
closely monitored as there will be critical insights into how a 
biobased premium impacts consumer appetite and market 

demand for these materials. 

LYCRA GOES BIOBASED

Qore, a JV between Cargill and Helm, is scaling up Qira, a bio-
based 1,4-butanediol (BDO).

• Partnered with Lycra for spandex using QIRA BDO

• 44% CO2 reduction over incumbent fossil-based spandex 

• Biobased Lycra available on the market in early 2025

Upcoming influx of bio-spandex in 2025

https://www.lycra.com/en/business/search-technologies/lycra-ecomade-fiber
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We won’t consider new textile 
fibers or materials unless there 
are at least more than two 
suppliers producing the material.

16

– Global sports apparel brand
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PERFORMANCE COST IMPACT

ALTERNATIVE 
MMCFS

ALTERNATIVE 
PROTEIN FIBERS

ALTERNATIVE 
SYNTHETIC FIBERS
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Recycled, biomass-based, and novel and 
microbial MMCFs that serve to replace 
cotton and conventional viscose

ALTERNATIVE MMCFS Alternative Textile 
Fibers

Recycled MMCFs

Manmade protein textile 
fibers

Biosynthetic textile fibers

Recycled synthetic textile 
fibers

Novel and microbial 
MMCFs

Biomass-based MMCFs

CO2-derived synthetic 
textile fibers



© LUX RESEARCH,  INC.   |  All rights reserved.  |  Lux Proprietary and Confidential

STATE OF THE ART: ALT. MMCFS

19

Recycled MMCFs Biomass-Based MMCFs Novel and Microbial MMCFs

MMCF via recycled cellulosic 
textiles

MMCF via biomass/agricultural 
waste

MMCF via artificial cellulose 
production

Stage of development Introduction Development Lab

Tenacity 24–60 cN/tex 23–60 cN/tex 40–57 cN/tex

Elasticity (elongation) 10%–17% 13%–23% 5.5%–10%

Moisture absorption 10%–13% 10%–13% 10%–13%

Temperature resistance 120 °C–160 °C 120 °C–160 °C 120 °C–160 °C

Biodegradability <6 months 1 year 1–2 years

Carbon footprint –2 to 6 kg CO2 eq 1.5–4.4 kg CO2 eq 34–296 kg/CO2 eq

Lux Recommendation Monitor Monitor Ignore

https://www.sciencedirect.com/science/article/pii/S0141813024029994
https://link.springer.com/article/10.1007/s10570-021-04134-9
https://old.swicofil.com/bambrotexphysical.html
https://www.sciencedirect.com/science/article/pii/S2452321619300216
https://patents.google.com/patent/WO2022153170A1/en
https://www.sciencedirect.com/science/article/pii/S0141813024029994
http://www.celluloseworkshop.com/wp-content/uploads/2020/11/Environmental-Responsibility_G-Schild_Lenzing-AG_Cell-Workshop2020.pdf
https://doi.org/10.1007/s10570-021-04134-9
https://old.swicofil.com/bambrotexphysical.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8044815/
https://patents.google.com/patent/WO2022153170A1/en
https://www.textilecoach.net/post/moisture-relation-of-textile-fibers#:~:text=It%20is%20defined%20as%20the%20ratio%20of%20weight%20of%20water,fibers%20are%20not%20fully%20hydroscopic.
https://www.textilecoach.net/post/moisture-relation-of-textile-fibers#:~:text=It%20is%20defined%20as%20the%20ratio%20of%20weight%20of%20water,fibers%20are%20not%20fully%20hydroscopic.
https://www.textilecoach.net/post/moisture-relation-of-textile-fibers#:~:text=It%20is%20defined%20as%20the%20ratio%20of%20weight%20of%20water,fibers%20are%20not%20fully%20hydroscopic.
https://www.sciencedirect.com/science/article/abs/pii/S0142941805001303
https://www.sciencedirect.com/science/article/abs/pii/S0142941805001303
https://www.sciencedirect.com/science/article/abs/pii/S0142941805001303
https://www.lenzing.com/?type=88245&tx_filedownloads_file%5bfileName%5d=fileadmin/content/PDF/04_Nachhaltigkeit/Broschueren/EN/focus-paper-end-of-product-use-EN.pdf
https://www.sciencedirect.com/science/article/pii/S0959652623033474
https://kelheim-fibres.com/wp-content/uploads/2020/10/Sustainability-of-Viscose-Fibres_KF_0920.pdf
https://cdn.scsglobalservices.com/files/resources/SCS-Stella-LCA-MainReport-101017.pdf
https://www.researchgate.net/figure/Energy-consumption-for-the-whole-life-cycle-of-BC-production-Values-are-based-on-the_fig3_351137622#:~:text=BC%20production%20can%20be%20less,et%20al.%2C%202023).
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Orange Fiber’s partnership with a renowned Italian textile 
mill is a major factor in succeeding in small luxury markets. 
The textile craftsmanship imparts performance and grants 

the yarns recognition as luxury materials.

ORANGE FIBER IN LUXURY

Orange Fiber is an Italian startup founded in 2012. 

• Partnered with Italian textile mill Tessuti di Sondrio and 
Lenzing as well as Salvatore Ferragamo and H&M for limited 
collections

• The fiber’s novelty and regional ties in Italy support the 
company’s growth

Lyocell textile fibers from citrus fruit biomass
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If  we’re paying that level of premium … 
every customer would probably need to 
as well .  Then we would need to be 
tell ing a really good story that can 
justify the premium down to the 
consumer.

21

– Global performance apparel company
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PERFORMANCE COST IMPACT

ALTERNATIVE 
SYNTHETIC FIBERS

ALTERNATIVE 
PROTEIN FIBERS

ALTERNATIVE 
MMCFS
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Manmade protein fibers that replace 
animal-based fibers like wool and silk

ALTERNATIVE 
PROTEIN FIBERS Alternative Textile 

Fibers
Recycled MMCFs

Manmade protein textile 
fibers

Biosynthetic textile fibers

Recycled synthetic textile 
fibers

Novel and microbial 
MMCFs

Biomass-based MMCFs

CO2-derived synthetic 
textile fibers
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Manmade Protein Textile Fibers

Protein fibers via manmade 
processes

Stage of development Development

Tenacity 8.7–35 cN/tex

Elasticity (elongation) 27%–270%

Moisture absorption 10%–30%

Temperature resistance 200 °C–230 °C

Biodegradability 1–2 years

Carbon footprint 10–37 kg CO2 eq

Lux Recommendation Ignore

https://patents.google.com/patent/WO2016201369A1/en
https://old.swicofil.com/products/212milk_fiber_casein.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2658765/#:~:text=Spider%20silk%20is%20also%20antimicrobial%2C%20hypoallergenic%20and%20completely%20biodegradable.
https://www.wunderlang.com/the-benefits-of-silk#:~:text=Silk%20is%20highly%20absorbent%20and,whilst%20letting%20your%20skin%20breathe.
https://link.springer.com/article/10.1007/s10311-020-01147-x#:~:text=Numerous%20studies%20show%20the%20spider,(Karthik%20and%20Rathinamoorthy%202017).
https://spiber.inc/wp-content/uploads/2023/02/Spiber_Sustainability-Impact-Report_2022.pdf
https://spiber.inc/wp-content/uploads/2023/08/Spiber_LCA_Summary_En_20230802.pdf
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25

Spiber and partners sell premium garments with small 
amounts of protein fibers, leaning heavily on novelty. To 

move beyond limited collections and succeed long term, 
Spiber must overcome performance and scaling challenges.

BREWED PROTEIN FIBERS

Spiber ferments sugars to produce structural proteins, under 
the brand name “Brewed Protein.”

• Japan-based Spiber has raised over USD 800 million 

• Significant premium (USD 10–USD 100/kg)

• Textile composition ranging from 12% to 60% protein fibers, 
mixed with cotton or synthetics

Small-scale jackets
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I  don’t know whether any 
premium is acceptable at all.  The 
goal should be to close the gap.

26

–  Global sports and apparel manufacturer
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PERFORMANCE COST IMPACT

ALTERNATIVE 
SYNTHETIC FIBERS

ALTERNATIVE 
MMCFS

ALTERNATIVE 
PROTEIN FIBERS
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1 2 3

No solution checks all 
the boxes, but alt. 
synthetics wins out.
With performance matching 
existing solutions, 
alternative synthetics have 
the best potential to expand. 

Furthermore, EPR and 
recycling schemes favor 
recycled or recyclable 
options where synthetics 
can further benefit.

29

KEY TAKEAWAYS

For other categories, 
opportunity is restricted 
to luxury segments.
Luxury and niche brands 
can handle the higher costs 
of alternative textile fibers 
while appreciating their 
novelty and impact. Mass 
adoption depends on cost 
parity and supply chain 
readiness that the 
technology lacks.

R&D may unlock 
additional opportunities 
but at a large cost.
Alternative MMCFs and 
protein fibers require more 
upstream investments to 
improve fiber performance 
and efficient production. 

Innovations to address 
waste and microplastics 
remain unclear as today’s 
recycling and compost 
systems are lacking.
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THANK YOU

mailto:questions@luxresearchinc.com
http://www.luxresearchinc.com/
http://www.luxresearchinc.com/blog/
https://www.linkedin.com/company/lux-research/
https://twitter.com/LuxResearch
https://open.spotify.com/show/3ApAtkGlVjE83O0hJUePbA?si=f71db90909a44784


© LUX RESEARCH,  INC.   |  All rights reserved.  |  Lux Proprietary and Confidential

www.luxresearchinc.com

V I S I T

www.luxresearchinc.com
http://www.luxresearchinc.com/blog/

R E A D

http://www.luxresearchinc.com/blog/ LuxResearch

C O N N E C T  

LuxResearch
@LuxResearch

F O L L O W

@LuxResearch

questions@luxresearchinc.com

E M A I L

questions@luxresearchinc.com
Innovation Matters Podcast - Spotify

L I S T E N

Innovation Matters Podcast - Spotify

Our mission is to advise leaders about commercially viable 
science and technology to enable sustainable innovation. We 
deliver research and advisory services to inspire, illuminate, and 
ignite innovative thinking that reshapes and grows businesses. 
Using quality data derived from primary research, fact-based 
analysis, and opinions that challenge traditional thinking, our 
experts focus on finding truly disruptive innovations that are 
also realistic and make good business sense.

The “Lux Take” is trusted by innovation leaders around the 
world, many of whom seek our advice directly before placing a 
bet on a startup or partner — our clients rely on Lux insights to 
make decisions that generate fantastic business outcomes. We 
pride ourselves on taking a rigorous, scientific approach to 
avoid the hype and generate unique perspectives and insights 
that innovation leaders can’t live without.

31
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