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WindEurope response to the revision of 

the EU Waste Framework Directive 
 

Executive Summary 

 
WindEurope calls for the European Commission to broaden the scope of the revision of the Waste 

Framework Directive to include provisions on composite material waste to facilitate their recycling.   

The wind industry is committed to re-use, repurpose, recover, and recycle 100% of the composite 

material from decommissioned wind turbine rotor blades by 2025. Today there are no 

commercially viable solutions at large industrial scale that can recycle these materials. Projects have 

demonstrated the technological feasibility of several recycling solutions, but historically the business 

case of these projects has always failed.  

There are over eight different codes that can be used to classify composite material waste in Europe 

today. This makes it hard to track and to transport it. It also prevents the pooling of sufficient waste 

for pre-treatment and recycling. As a result, recycling companies are unable to source enough and 

consistent composite material waste. 

Having dedicated exclusive codes for composite material waste in the EU waste regulation will 

enable better market visibility and will allow pooling waste from different sectors. It will also help to 

align early composite material waste management initiatives at Member State level and accelerate 

the recycling of these materials. 

WindEurope recommends four actions at EU level to this end: 

1. Create a dedicated waste codes for composite material waste (from manufacturing and end-of-

life products and components from different sectors such as boating and wind energy) in the 

upcoming revision of the European List of Waste.  

 

2. Include progressive targets for recycling of composite material waste in Article 11 (2) of the 

Waste Framework Directive.  

 

3. Include a direct ban on landfilling composite material waste as of 2025 in Art. 5 (3) of the 

Landfill directive. 

 

4. Ensure the waste shipment regulation allows for cross-border transport of composite material 

waste in various stages of treatment. 

 

 



 

 

 

 

Introduction 
Wind is a clean, free, and readily available renewable energy source. It is the key technology Europe 

needs to deliver a green sustainable economy and true energy independence.  

The wind energy sector is committed to deliver on Europe’s green energy transition and on doing 

so in the most sustainable way. The sector fully subscribes to the new EU Circular Economy Action 

Plan to help establishing a circular economy in the EU and beyond.  

WindEurope supports the Commission’s proposal to revise the Waste Framework Directive. 

However, the scope of the current revision is too limited to deliver on these ambitions. We would 

recommend a more in-depth and thorough revision of EU waste regulation in order to align it better 

with the EU’s new ambitions on environmental, energy, and climate policy. In particular we 

recommend such revisions to strongly focus on a new emerging waste stream in Europe: composite 

material waste.   

WindEurope is the voice of the wind industry, actively promoting wind energy across Europe. We 

represent over 450 members from across the whole value chain of wind energy. 

Wind energy in Europe 
The EU has 190 GW of wind capacity installed today and wind energy provides for 15% of all the 

electricity that we consume in the EU.  

According to the European Commission’s REPowerEU plan we will need to expand to 510 GW by 

2030. And by 2050 we need at least 1,300 GW of installed capacity in the EU with wind providing 

50% of Europe’s electricity. Meeting these ambitions requires a significant and rapid scaling up of 

wind energy installations.  

At the same time, the first generation of wind turbines installed in Europe is coming to the end of its 

designed life. These turbines have an expected lifetime of at least 20 to 25 years. When a turbine 

reaches end-of-life it can either get a lifetime extension or be decommissioned. Today only a fraction 

of the ‘end-of-life’ turbines is decommissioned.  

By the end of the decade 67 GW of wind capacity installed across Europe will reach the ‘end-of-life’ 
stage. We expect that at least 40 % or around 28 GW will be fully decommissioned. This would 

amount to dismantling 30,000 mostly smaller turbines. By 2050 most of the existing wind farms (190 

GW) will also have been decommissioned and replaced.  

  



 

 

 

 

Wind energy circularity  
Wind turbines are 85-90% recyclable. Most components of a wind turbine such as the foundation, 

tower and components in the nacelle have established recycling practices. Steel, cement, copper, 

and aluminum are the main materials used in wind turbine components. These materials can and are 

also re-used in many sectors, including the own wind sector.  

The component which is most challenging to recycle today is the rotor blade. These are made from 

complex composite materials (fibre reinforced polymers) comprising glass and/or carbon fibres and a 

resin (typically epoxy).  

Today the European wind energy sector generates about 15,000 tonnes of composite material waste 

from decommissioned rotor blades. This is 10% of all composite material waste in Europe. By 2030 

we expect more than 60,000 tonnes of rotor blade material to be decommissioned each year. 

Germany, Denmark, and Spain will account for 80% of the waste material in the first years. Towards 

2030 Italy, France, and Portugal will also decommission large amounts of rotor blades.  

The wind industry is committed to re-use, repurpose, recover, and recycle 100% of the 

decommissioned blades by 2025. And it is already engaging in several projects together with 

research institutes and/or recycling companies. These projects cover recycling decommissioned rotor 

blades and developing new recyclable composite materials (see Annex 2).  

Furthermore, the wind energy sector is working on making new rotor blades more easily recyclable 

by incorporating recyclability criteria in the early design processes. The very first blades that are 

‘recyclable by design’ are already being deployed in commercial wind farms today. 1 

 

FIGURE 1 ESTIMATION OF DECOMMISSIONED BLADE MATERIAL IN EUROPE (SOURCE: WINDEUROPE) 

  

 

1 At RWE’s Kaskasi offshore wind farm in Germany (link). 

https://www.rwe.com/-/media/RWE/Pressarticle/PDF/2022/08/2022-08-01-first-turbine-commissioned-at-rwes-kaskasi-wind-farm-en-RWE.pdf?sc_lang=en


 

 

 

 

The challenge of recycling composite materials 
Today there are no commercially viable solutions that can recycle the composite material from 

decommissioned wind rotor blades at a large industrial scale. Projects have demonstrated the 

technological feasibility of several recycling solutions. But historically the business case of these 

projects always failed.  

One of the main reasons is that there is no clear uniform way to classify composite material waste 

coming from wind turbine blades. Over eight different waste codes can be used to classify such 

waste material in Europe today. Furthermore, the classification can change according to the state of 

the blade (e.g., uncrushed versus uncut. The two most used codes (17 02 03 and 17 02 04) relate to 

construction and demolition waste, which accounts for 30% of the EU’s total annual waste 
generation. 

This makes composite material waste hard to track and transport once labelled. It prevents the 

pooling of such waste needed for recycling and its pre-treatment. As a result, recycling companies 

are unable to source enough and consistent composite material waste. These recycling companies 

are often start-ups or small companies with limited resources (capital and staff). 

Another reason for the current immature business case for recycling composite material is the lack 

of sufficient market demand for the final recycled materials. Recycled composite materials are 

typically more costly than virgin materials, can have a varied quality, and are for now only available in 

low volumes.  

Creating incentives for composite material heavy sectors like construction and automotive to 

incorporate recycled composites will prove essential for a sustainable business case for composite 

material recycling. The materials recycled from wind turbines blades would typically be able to meet 

the technical requirements necessary for use in these sectors.  

A cross-sector challenge 
Composite material recycling is not solely a challenge for the wind industry but a cross-sector 

challenge. Composite material heavy sectors like wind energy, aeronautics and boating all use large 

components that are almost entirely made of composite material. This in contrast to for instance 

the construction sector that generates the largest volumes of composite material waste but from 

smaller components.  

The European boating sector for instance would account for between 23,000 to 31,000 tonnes of 

composite waste material a year until 2030. By the end of the decade the cumulative composite 

material waste from boating would be between 33% and 50% that of wind energy.  

Active engagement from all composite material heavy sectors on composite material waste as well 

as support from authorities will be required to develop strong and competitive European value 

chains for recycling composite material. 

In 2019 WindEurope, Cefic, and EuCIA created a cross-sector platform to advance the recycling and 

circularity of composite materials used in wind turbine blades. 



 

 

 

 

Regulatory solutions 
The EU has all the cards on the table to become a world leader in recycling composite materials. It 

has a growing market of end-of-life components made of composite materials and, through 

extensive EU R&I funding, several recycling technologies that are ready to scale up. In addition, the 

EU is home to many composite material heavy sectors that could use the recycled material.  

But EU waste regulation needs to follow suit to help the composite material sectors connect the 

dots. And to align early composite waste management initiatives at Member State level.  

Foremost dedicated exclusive codes for composite material waste and related definitions across 

EU waste regulation is needed. It is essential to create market visibility on composite material waste 

and allow pooling of composite material waste from all sectors.  

WindEurope identifies four actions at EU level to accelerate recycling of composite material waste.  

1. Create a dedicated waste codes for composite material waste (from manufacturing and end-of-

life products and components from different sectors such as boating and wind energy) in the 

upcoming revision of the European List of Waste (see Annex 1).  

 

2. Include progressive targets for recycling of composite material waste in Article 11 (2) of the 

Waste Framework Directive.  

 

3. Include a direct ban on landfilling composite material waste as of 2025 in Art. 5 (3) of the 

Landfill directive. 

 

4. Ensure the waste shipment regulation allows for cross-border transport of composite material 

waste in various stages of treatment. 

Read more 
• WindEurope, 2020, How to build a circular economy for wind turbine blades through policy and 

partnerships (link) 

• WindEurope, 2020, Accelerating Wind Turbine Blade Circularity (link) 

• ETIPWind, 2019, How wind is going circular (link) 

  

https://windeurope.org/intelligence-platform/product/how-to-build-a-circular-economy-for-wind-turbine-blades-through-policy-and-partnerships/
https://windeurope.org/intelligence-platform/product/accelerating-wind-turbine-blade-circularity/
https://etipwind.eu/files/reports/ETIPWind-How-wind-is-going-circular-blade-recycling.pdf


 

 

 

 

Annex 1– Suggested codes for composites waste 
WindEurope suggests adding a new four-digit chapter heading for composite material waste. And at 

least three six-digit codes to clearly identify the relevant types of composite material waste in the 

European List of Waste.  

16 Wastes not otherwise specified in the list 

16 12(New) Composite material waste (New) 

16 12 01 (New) Composite material waste from manufacturing composite materials and 

composite material based components. (New) 

16 12 02 (New) Composite material waste from decommissioned end-of-life wind turbine 

rotor blades. (New) 

16 12 03 (New) Composite material waste from decommissioned end-of-life boats. (New) 

 

  



 

 

 

 

Annex 2 – List of composite recycling projects and initiatives 
The purpose of this list is to provide an overview of the various projects and initiatives related to 

recycling composite material waste. It is non-exhaustive and does not entail an endorsement of 

these projects over projects that are not included in this list.  

• BIZENTE 

• C2CC 

• CarbonGreen 

• CETEC 

• CUSTOMISIZE 

• DecomBlades 

• DecomNorth 

• DecomTools 

• ECHT – Moonshot project Circular Wind 

• ECOBULK 

• Energy Transition Alliance - Sustainable wind turbine decommissioning 

• EuReComp 

• iCAREPLAST 

• MANIFICA 

• PUReSmart 

• RECYCOMP 

• Recysite 

• Re-Wind 

• SPARTA 

• SusWIND 

• VIBES 

• ZEBRA 

 

https://bizente.eu/
http://www.c2cc-project.eu/
https://carbongreen.eu/
https://energiforskning.dk/projekter/cetec-circular-economy-thermoset-epoxy-composites
https://www.customisize.eu/
https://decomblades.dk/
https://decom-north.com/en/
https://northsearegion.eu/decomtools/
https://www.echt.community/the-circular-wind-hub/
https://www.ecobulk.eu/
https://ore.catapult.org.uk/stories/energy-transition-alliance/
https://eurecomp.eu/home
https://www.icareplast.eu/project-details/index.html
https://manifica.eu/
https://www.puresmart.eu/
https://recycomp.eu/
https://recysite.eu/
https://www.re-wind.info/
https://project-sparta.eu/
https://www.nccuk.com/what-we-do/sustainability/suswind/
https://vibesproject.eu/
https://www.irt-jules-verne.fr/en/projets/zero-waste-blade-research-project/

