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Executive  summary   
 

The wind industry has proven its capabilities in accelerating innovations in order to 
provide economically viable and sustainable energy in large scale. However, the 
stakeholders of wind industry are highly motivated in increasing the circularity and 
susta inability of wind farms even further. This is important as the resources of our planet 
are limited and therefore, we need to apply circular strategies not only at End - of - Life (EoL) 
stage of wind farms, but already at design phase.  
 
The stakeholders across the value chain and member states of European Union were first 
gathered in 2020 in Moonshot project 1 to evaluate together the most important topics to 
be considered when increasing the circularity and sustainability. This phase 1 provided 
nine action agen das ((1) circular permit and tender criteria. Knowledge Hub included 
action agendas: (2) The modular design, (3) Collaboration in design, (4) Responsibility of 
materials, and (5) Platform for European wide circular collaboration. The Industrial Hub 
focused  on action agendas: (6) Environmental - specific foundation design and multi - use, 
(7) retaining data for optimal decommissioning and EoL strategies, (8) Refinery and 
recycling plant(s), as well as (9) Circular clusters of companies around ports), which were 
further worked on at phase 2: the Circular Wind Hub.  
 
˺̟ ˣˡˣˢ ̥̙̖ ˴̣̦̝̣̔̒̚ ̟̈̚̕ ˹̦̓ ̥̖̒̔̕ ̥̙̣̠̦̘̙ ˤ ̗̗̖̣̖̟̥̕̚ ̨̠̣̜̟̘̚ ̡̘̣̠̦̤˝ ̤̠ ̝̝̖̔̒̕ б̙̦̤̓в˫ 
Policy Hub (PH), Knowledge Hub (KH) and Industry Hub (IH). The PH was further divided to 
Policy Hub Internation al (PHI) and National Policy Hub (NPH) due to the practical differences 
in tenders in offshore wind (objective in PHI) and onshore wind (objective in NPH).  
 

Any transition in society requires a balanced developments in the 5 different aspects, 
social (acce ptance), technological (readiness), environmental (impact), economic 
(viability), and regulative (support), which together are named STEER aspects.  
Interventions and changes related to these aspects are important and required, but it can 
be argued that re gulations have a major role in either hindering or stimulating transitions. 
Therefore, this report highlights the outcomes of the PH as the objective of the PH was to 
recognise the needs in policy change, which would increase the circularity and 
sustainabi lity of the whole industry according to its industrial stakeholders.  
 
The objective of KH was to provide information about current knowledge gaps which still 
exists and provide suggestions for further research objectives, which would support the 
implement ation of policy changes. The IH was established to build collaborations between 
industrial partners with target to initiate demonstration projects. Total of almost 200 
stakeholders across the value chain worked together to meet the Circular Wind Hub target s. 
 

In PHI the industry stakeholders suggested minimum requirements to include:  
A)  Landfill and incineration ban for waste  
B) Material Passport/Life Cycle Assessment/Environmental Product Declaration  

and circular tender criterial to include:  
C)  Innovative circular design  

 
1 The ideation process focused on circular strategies in the wind industry  (Lobregt et al., 2021)  



4  
 

 

D)  Circular (de)commissioning plan  
E) Reduction of greenhouse gas emissions   

 

These suggestions were assessed by KH, which made further assessment on the viability 
and related uncertainties especially related to digital solutions, which minimum 
requirement B holds. The uncertainties according to KH are whether information is open 
an d accessible; if manufacturers and operators are willing to share data; how to value 
future technology; whether standardization of certificates etc. hamper innovation; to 
which level of detail does the passport need to cover (product info of tech info, lif etime or 
economical value info, indexation).  
 
In NPH a matrix of actors and their main responsibilities during different phases of the 
̨̟̚̕ ̗̣̞̒Я̤ ̝̗̖̥̞̖̚̚ ̨̤̒ ̖̤̥̝̤̙̖̒̓̚̕ ̟̚ ̠̣̖̣̕ ̥̠ ̦̟̖̣̤̥̟̒̕̕ ̖̥̥̖̣̓ ̥̙̖ ̡̠̞̝̖̩̥̪̔̚ ̟̒̕ ̥̠ 
assure that correct decision ma kers are part of any policy changes. Here so - called 
б̦̪̖̣̤̓ ̡̘̣̠̦в ̨̤̒ ̟̥̥̖̒̚̚̚̕˝ ̨̙̙̔̚ ̙̤̒ ̥he long - term goal to set out a market vision for 
circular wind turbines, a procurement strategy for private parties, and a coherent set of 
policy instruments that are implemented by all levels of government nationwide in the 
Netherlands.  
 
Based on the work done in the Circular Wind Hub the recommendations are: (1) Expand the 
̡̤̠̖̔ ̗̣̠̞ б̣̦̝̣̥̪̔̔̒̚̚в ̥̠ б̤̦̤̥̟̝̥̪̒̒̓̚̚̚в ̟̚ ̡̠̝̪̔̚ ̙̟̘̖̤̔̒ˬ ˙ˣ˚ ˺̡̞̝̖̞̖̟̥ ̥̙̖ ̤̦̘̘̖̤̥̖̕ 
policy changes through different policy levels (European, permitting and tender criteria); 
(3) To keep level playing field and space for new innovations, start with qualitative scoring 
in tender criteria; (4) Establish Buyer Group for Dutch onshore wind fa rms; (5) Improve the 
communication between stakeholders regarding circularity and EoL strategies; (6) 
Increase data sharing through digitalization; (7) Continue cross - national collaboration for 
harmonized solutions.  
 

For 2022 and onwards, several projects and initiatives have been started as Phase 3. 
Consortiums are being built for Horizon Europe calls related to (1) composite recycling 
demonstration and (2) digitalization. In Rotterdam, DecomCockpit has been established 
by ECHT, Jansen Recycling Group and CRC to recycle decommissioned wind turbines. 
Additionally, the Circular Wind Guide was initiated by the University of Leeds and ECHT to 
increase the knowledge related to circular strategies in wind industry. To increase the 
resilience in supply chain, an i nitiative by Circular Industries for Rare Earth Element 
recycling plant has also been taken. The ecological aspects of the offshore wind farms are 
further assessed in De Rijke Noordzee project, which aims to find new opportunities to 
combine nature enhance ments and wind energy generation.  
 
When reflecting on the STEER aspects, which facilitate any transition in our society, the 
largest impact can be made through the recommended policy changes. This reduces the 
risk of EoL service providers and accelerates the development and implementation of new 
solutions such as digitalization.     
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1. Introduction  
 

 

When a transition is needed in a society, it always causes challenges and hurdles. The 
initiator of the change can differ from for example public to industry, or science, but it can 
be confirmed that in order to establish new mainstream systems, the policy  makers have 
a major role to play. A multitude of aspects needs to be developed in a balanced way in 
order to convert any large - scale system, such as our current energy system. These 
aspects can be clustered in five aspects areas: social (acceptance), tech nological 
(readiness), environmental (impact), economic (viability), and regulative (support), which 
together are named STEER aspects. Interventions and changes related to these aspects 
are important and required, but it can be argued that regulations have  a major role in 
either hindering or stimulating transitions, which is illustrated in Figure  1.   
 

 
Figure  1 STEER aspects as parts of progress in transition  

This same challenge of stimulating appropriate changes regarding all five aspects can be 
seen in the wind energy industry, which is facing a challenge of increasing the wind 
energy capacity 2 with historical speed and at the same time the industry is required to 
meet the latest circularity targets 3 with the lowest cost of energy. When adding the trading 
tensions between the European Union and China 4, the challenge for the European wind 
energy industry is massive.  
 
However, the wind energy industry has shown its willingness and drive to expand 
sustainability and circularity targets even further than the current common targets, which 
was first proven in Moonshot project 5 in 2020 (Phase 1) and now in the continuation -

 
2 An EU Strategy to harness the potential of offshore renewable energy for a climate neutral future (European 
Commission, 2020)  
3 The European Green Deal (European Commission, 2019) , Circular Economy Action Plan (European Commission, 
2020)  
4 Action Plan on Critical Raw Materials (European Commission, 2020)  
5 The ideation process focused on circular strategies in the wind industry  (Lobregt et al., 2021)  
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project of the Circular Wind Hub (CWH) in 2021 (Phase 2). The CHW - project organised the 
stakeholder elaborations on establishing a circular wind industry. This report is focused on 
the results of CWH. The Chapter 1 provides background information about the  Circular 
Wind Hub (CWH) project and its goal. The Chapter 2 presents the structure and objectives 
of the working groups in the CWH. In the Chapter 3 the main outcomes are presented. In 
Chapter 4 recommendations are given related deployment (Phase 3) of in creasing the 
circularity and sustainability of wind industry.   
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2   

 
Why is change needed and how outcomes 
of Moonshot project were further 
developed    

Phase 1:  
Background  












































