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streams with predictable volumes. Seasonal disposal patterns create
predictable peaks in textile waste.
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Stop paying to burn value

Emissions Trading Scheme

The 2028 extension of the UK ETS to energy-from-waste
will impose financial penalties on incinerating synthetic
textiles. Disposal costs will increase, creating economic
pressure to divert textiles from residual waste.

Overseas Resale Market

The decline in global second-hand textile markets and the
rise of low-quality fast fashion have destabilised charity
and export resale. Only a small proportion of donated
textiles are sold locally, straining reuse infrastructure.
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Data Gaps

Newcastle lacks localised textile waste composition data.
Without fibre-specific data, it is difficult to design
economically viable collection and processing systems.

Non-clothing textiles

Textile donations

Textiles in residual waste

Due to lack of onward routes and limited logistical viability, Newcastle City Council
does not currently recycle textiles through kerbside collection. Though it does
signpost residents to donate items to charity or through an online reuse network, a
more structural means of processing and sorting would bolster circular opportunity.

Design with the region
Geography and Inequality

Low population density, limited car ownership and | Sorting thresholds
socio-economic polarisation complicate centralised % The viability of reuse or recycling is
recycling models. The region needs distributed, : determined by fibre type, contamination
localised interventions. ' volume, and available onward routes.

These thresholds currently limit what local
authorities and recyclers are able to collect.
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R® Wish-cycling
B Textiles put in mixed recycling
reflect public expectation of
recyclability rather than
available infrastructure.

What should we do with recyclable fibres?
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ecycling

Recycling infrastructure is
not designed for textiles. §
Fibres, yarns and fabrics |
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| right scale
|| Textile waste is described through broad |4~
] statistics and proxy datasets. But material | 5|
flows are shaped by geography, housing | | =1
type and inequality. Why do we collect e
Ldata nationally but design systems IocaIIy?J

o r
L 1 = Lx == Ll : ,l | =
Ik al ] il 1 T—==
" A =) L i - ot e
" : 1 o= = | g
| 5. A | P | || - ¥
A — it |
e . 1
Pl uie] [l
. ! ||

o
S =X &
™ Al

-

Y The cost of standing still

From 2028, synthetic textiles will carry a
disposal cost. By 2030, collection targets
= rise sharply. Infrastructure, however,
changes slowly. What if system
evolution kept pace with policy change?

Unlocking molecular value from discarded textiles
What if the fibres we burn or bury today contain the raw
ingredients for tomorrow's materials industry?

Beneath the fabric lies recoverable molecules; sugar,
protein and polymer. Could the Northeast manufacture
value from what it currently pays to dispose of?

Engineer the enablers

Economic Viability of Recycling

Circular systems must be economically self-sustaining.
Revenue from reuse, recycling and new material markets
must exceed collection, sorting and processing costs.

Fibre-specific processing
b Different fibre types require

pathways to enable

Extended Producer Responsibility (EPR) recoveryor recyclng.

Producer levies could fund repair, awareness and
infrastructure development. However, simplified
national proxy models risk disadvantaging local
contexts.

Unsorted fibres from textile waste

2030 Collection Targets

The UK Textiles Pact aims for 60% collection of
post-consumer textiles by 2030. This requires
collaboration between councils, charities and recyclers,
grounded in local data. Onward routes must be visible to
motivate and support residents’ commitment to recycling.

Automated Infrastructure
National ambitions to develop automated sorting and - Mycelium composites
fibre-to-fibre recycling infrastructure could absorb non- ' Shredded textile waste can be used
reusable textiles. directly as a physical scaffold for
growth. In particular, a biocompatible

Animal (protein) fibres
Plant (cellulose) fibres

Synthetic (petrochemical) fibres
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dyes in waste textiles. | ln Enzymatic processing

Enzymes and microbes can partially
or fully depolymerise synthetic
materials and break down fibres to
enable new material uses.
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Long-life products

Mycelium composites can be formed into
product applications such as packaging,
insulation and acoustic materials.

Protein source

Protein Hydrolysis
Protein-based textiles I
such as wool and silk can 8
be hydrolysed to recover
keratin and fibroin.

Microbial Growth
Recovered protein and
polymer derivatives act as
intermediates for microbial
cultures yielding biomass.

Nitrogen-rich feedstock

Grow the new material economy

Action Planning

Models such as ReLondon demonstrate the value of
materials flow analysis and coordinated action plans. A
Newcastle roadmap must translate national ambition
into place-based implementation.

SCOBY pellicles

ugar extraction
ellulosic fibres from plants such as
' cotton and linen can be processed to
recover fermentable sugars.

Biotech Open Loop Pathways
Textile waste can become feedstock for enzymes,
mycelium composites, microbial fibres and bio-based Fermentation
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materials. These routes extend value beyond traditional microorganisms convert sugars into

fibre-to-fibre recycling. PP cthanol and carbon dioxide via anaerobic
: digestion. Converts biomass to biofuels.

New Revenue Streams for Non-Reusable Textiles
Biological and chemical processing routes offer
potential markets for materials currently considered
unrecyclable. This reframes waste as

industrial feedstock.
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