The value of
composites to the
circular economy

Why composites are truly circular materials
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In the drive to achieve net-zero
targets, composites are strong
enablers of decarbonisation,
offering durable, lightweight
and adaptable solutions

The unique properties of composite materials align perfectly

with circular economy principles. They allow the manufacture of
lightweight products with longer lifespans, offer reduced material
consumption and waste as well as service life benefits such as energy
savings, and support end-of-life reuse and recycling.

A circular economy is an economic model designed to minimise waste
and keep resources in use, delivering the highest value they can, for as
long as possible. It promotes repeated use of materials and products
through repairing, reusing, remanufacturing and recycling, aiming to
create a system that is restorative and regenerative by design.
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Composites
are circular
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: In EuCIA's opinion, any re-use of composites into
Co m pOSIt.es q re composites should be regarded as closed loop
tru Iy CI rcu Iq r as the fundamental building blocks, fibres, resins
m qte riq Is becq u se and their components retain their functionality
and value.

th ey ?q n be re used Strategies to support the circular economy are often
bOth In Closed Ioop desc.ribed Fhrough thg 9Rs. These emphasise design

for circularity and optimal product use, and ways to

q nd o pe n Ioo p keep products in circulation for as long as possible.

rocesses The final option - recycling - aims to recover as much
p value as possible at the end of a product's useful life.
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The 9 strategies for
composites circularity
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Less use of natural resources and less environmental pressure

Longevity - a product of

the durability and corrosion
resistance of composite
materials - is a key benefit that
allows composite products

to remain in use for extended
periods of time

The properties of composites make them invaluable
for the circular economy. Longevity - a product of
the durability and corrosion resistance of composite
materials - is a key benefit that allows composite
products to remain in use for extended periods of
time, delivering additional benefits such as reduced
energy consumption and low maintenance needs.
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The lifespan can range from 5-40 years for electrical
components, to 10-30 years for transportation parts,
up to 100 years in infrastructure applications. This
long service life combined with low maintenance
requirements reduces the need for frequent
replacements, increasing efficiency and lowering
resource and environmental impact.

Even at the end of this long use life, composite parts are
often still functional, although the application itself may
be obsolete or unfit for continued use. For instance, a
wind turbine may be decommissioned at the end of its
operational life or to make way for bigger, more efficient
models, but the composite blades are still in good
condition and functional.

There are then many options for extending the lifetime of
composite components. For example, the still-functional
part or product might be used as it is for the same
purpose in a different application (reuse). The use time
of a product can be extended by applying conventional
maintenance techniques (repair), as well as industrial
processes to restore and bring up to date older products
(refurbish) or use discarded parts in a new product with
the same functionality (remanufacture).

If these options are not possible, the product can often
be transformed into its constituents. These fibres and/

or new resins can form the basis for manufacturing into a
new function (repurpose). All these methods help reduce
material waste and the need for resource-intensive
replacements.

When all these options are finally exhausted, recycling is
possible through both open and closed loop processes.

Designing composite products with circular economy
principles in mind - such as disassembly, modularity and
multifunctionality - also supports rethink, reduce and
ultimately recycle strategies.

-
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Wind blades: maximising the
lifespan and reuse of composites

Let’s take the example of wind turbine blades.
Composites enable the manufacture of longer, more
aerodynamic and highly efficient blades. When these
composite parts reach the end of their service life of
20 years or more, their lifespan can still be extended in
various ways.

If a blade is in good condition, it could be prepared for
reuse (on a different turbine). In other cases a blade could
be repaired to restore its functionality.

If this is not feasible, the blades could be refurbished
to produce a new product with the same function, or
remanufactured into products with a different function.
These options not only delay the need for recycling but
also maximise the value extracted from the original
materials, and they can be repeated as necessary.

If none of these are practical, recycling through open
loop concepts enables the intrinsic value of the
composite materials to be exploited in other applications.
Reprocessing into cement is a proven solution.

Many projects have been realised to showcase the
potential for extending the useful life of wind turbine
blades, demonstrating how composites can continue to
provide value beyond their original purpose.

The Meidoorn playground in Rotterdam shows how
repurposed blades can be used in urban design.
Designed by Superuse Studios, the playground uses five

decommissioned turbine blades to create a labyrinthine
play area.

This creative application not only provides a dynamic play
environment but also reduces environmental impact.
The carbon footprint of constructing the playground

is reported to be approximately 90% smaller than if
conventional, virgin materials like wood and steel were
used.

By refurbishing wind turbine blades, the project
contributes to a circular economy by extending the life
cycle of composite materials and diverting waste from
landfills.

Other innovative projects have also refurbished
decommissioned wind turbine blades into functional
public infrastructure. For example, ReBlade, a UK-based
company specialising in wind turbine decommissioning,
has collaborated with renewable energy firms to
transform old blades into structures like bus shelters,
benches and bike racks. This diverts waste from landfills
but also provides durable and sustainable solutions for
community spaces.

These provide compelling examples of how
decommissioned wind turbine blades can be
transformed into a valuable community asset,
demonstrating the potential for sustainable design
practices in urban environments.
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Advances in circular
composites technologies

Street furniture manufactured using mechanically recycled composites. (Picture © Gees Recycling)

The composites industry is making significant
progress in its transition to circular economy
practices. Numerous research and innovation
projects and industry initiatives around the world are
demonstrating the possibilities to transform end-of-
use composite parts from various markets into new
components and materials.

Open loop recycling through reprocessing into cement
is a commercial solution and it has been demonstrated
to be advantageous both from a cost and a sustainability
point of view.

Mechanical recycling technologies are also available
today, enabling composites to be used in new parts
(remanufacture).

New thermochemical processes for closed loop
recycling are in various stages of development. These
include solvolysis, pressolysis and pyrolysis technologies.
These techniques separate the reinforcing fibres and the
resin matrix so that they can potentially be used again
(repurposing).

By integrating these advanced recycling technologies,
especially partnering them with renewable energy
sources, the industry can create higher value recycled
composite materials. This reduces reliance on virgin raw
materials and supports a more sustainable, closed loop
production system.
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Taking composites
circularity to the next level

Composite materials already play a pivotal
role in multiple industries, where they enable
the creation of longer-lasting, more efficient
products that reduce carbon emissions.

As industries

transition to a circular
economy, composites
present significant
opportunities to
conserve raw materials,
lower ownership costs
and reduce energy
consumption.



EuCIA Is committed
to advancing
circularity in the
composites industry
by promoting

the circular use

of composite
products and the
iIndustrialisation of
sustainable end-of-

I [ I [
I| e solutions.
Through the European Circular Composites Alliance (ECCA) we will
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About

The European Composites Industry Association (EuCIA), headquartered in
Brussels, represents European national composites associations and industry-
specific sector groups at EU level.

With the support of its members, EuCIA actively contributes to building an
economically and environmentally sustainable European composites industry.
Our initiatives aim to ensure the healthy growth and continued competitiveness
of more than 10,000 companies and an estimated 150,000 employees involved
in composites manufacturing across Europe.
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