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The presentation also emphasises the importance of collaboration across the value chain, from waste 
management companies to manufacturers and designers, encouraging engagement with the circular 
economy ecosystem.  
Finally, future developments in recycled GFRC technology are discussed, including advancements in 
material processing and new applications. 

4.2.2 Direct Online Support  

 
Support is provided by LAB23 website www.lab23.it and the direct email contact to the Technical 
Department of LAB23 tecnico@lab23.it  to ask direct questions on the concerned processes and to ask for 
supplementary materials such as videos and a Material Sample Kit. The kit contains samples of recycled 
GFRC in different forms (e.g., shredded, moulded, finished) to allow designers to explore the material first 
hand. 
 

4.3 Key Messages and Assessment 

 

4.3.1 Key Messages 

 
The Educational Material Package, which details the MC4 project's recycled GFRC process from waste 
collection to the "Soul" bench's end-of-life reprocessing, conveys several key messages.  
Firstly, it demonstrates that recycled GFRC is a viable and sustainable material choice for product design. 
The journey of the material, as outlined in the package, illustrates its potential for reuse and its suitability 
for creating durable and aesthetically pleasing products.  
Secondly, the material emphasises the importance of designing for circularity as an essential strategy for 
minimising environmental impact. By showcasing the complete lifecycle of the GFRC, from its initial use to 
its eventual reprocessing, the package reinforces the benefits of a circular economy approach.  
Finally, the educational material highlights the crucial role of collaboration across the entire value chain for 
successful implementation of recycled GFRC. The MC4 project's partnerships, from waste collection to 
manufacturing and design, serve as a testament to the power of joined-up thinking and action in achieving 
a truly sustainable outcome. 
 

4.3.2 Success Measurement 

 
In terms of assessment, the outlined entire recycled GFRC process implemented in the MC4 project (from 
waste collection to the end-of-life reprocessing of the "Soul" bench), will be measured by several key 
indicators.  
Firstly, it is aimed to see an increased awareness and understanding of recycled GFRC amongst designers. 
This will be reflected in a greater appreciation of its properties, potential applications, and the benefits it 
offers in terms of sustainability. Secondly, and perhaps most importantly, success will be demonstrated by 
the actual adoption of recycled GFRC in new product designs. This tangible uptake of the material will signify 
that the educational package has effectively translated knowledge into action.  
Finally, increased engagement with the circular economy ecosystem can be anticipated. This means 
designers, manufacturers, and other stakeholders actively collaborating and connecting to create a more 
sustainable and resource-efficient industry. 
  

http://www.lab23.it/
mailto:tecnico@lab23.it
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5. END PRODUCTS MANUFACTURED FROM RECYCLED 
COMPOSITE MATERIALS  

 
The MC4 project's short-term and long-term recycling approaches are applied to create real-world 
products.  As the project aims to develop tailored solutions for both carbon fibre (CF) and glass fibre (GF), 
the table showcases two examples of final products made using these materials described in the 
educational material Annex A and Annex C, highlighting the source of the materials (recycled or virgin), their 
composition, and key performance characteristics.   
Specifically, it demonstrates: 

- Glass Fibre (GF) Short-Term: The "Soul urban bench" exemplifies the short-term approach for GF, 
utilising shredded GF composite (a form of recycled material) in conjunction with virgin polyester 
resin. This aligns with the MC4 project's goal of re-using shredded GF in new parts. 

- Glass Fibre (GF) Long-Term: The "Kayak" demonstrates the long-term vision for GF, using a GF 
composite based on a "3R resin matrix".  

This refers to the project's aim of establishing a new type of resin that enables reshaping and repurposing 
without fibre separation. The kayak example highlights the benefit of this 3R resin in enabling a second life 
for the product. 
The table also implicitly addresses the project's aims for carbon fibre recycling, though concrete examples 
are not provided in this specific table.  It sets the stage for future development and implementation of 
short-term (re-use of waste in production) and long-term (fibre recovery from end-of-life parts) solutions 
for CF, which would be reflected in similar product examples in future iterations of this educational 
material.   
 
  

 End product Source 
parts/materials 

Composition and 
Performance 
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Kayak 

GF composite 
based on 3R resin 

matrix 

One of the key 
benefits of 

developing the 
kayak with 3R resin 
is the ability to give 

it a second life 
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Soul bench 

Shredded GF 
composite on 

virgin polyester 
resin 

Composed of at 
least 50% recycled 
content and 100% 
recyclable, it offers 
durability, weather 
resistance, and 
long-term outdoor 

performance. 

GF short-term 
GF long-term 

CF short-term  
CF long-term 
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6. PRODUCT DATA SHEETS 
Product Data Sheets, produced in collaboration with TECHTERA's designers, are included in the educational 
package as supplementary material. These provide the target audience with a comprehensive 
understanding of the two featured end products showcased as examples within the educational material.  
This aims to demonstrate the practical application of the MC4 project's innovations and encourage the 
adoption of circular economy principles in product design. 
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1. Project Background































2. Benchmarking



























https://www.terraventkayaks.com/?gclid=CjwKCAjwjZmTBhB4EiwAynRmD9pGXdFcjnJ1cmru36UmreaJz10HEfLrBpQ-QG1BL-IT1Hod58AbJhoCUT4QAvD_BwE
https://eu.orukayak.com/pages/europe-inventory
https://www.oricanoe.com/
https://foldupkayaks.com/
https://www.onakcanoes.com/
https://www.faltboot.de/en/products/nortik/




3. Specs & Requirements









































































4. Design Process
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Educational material for process and product engineers:

CAE methodology
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Fundamentals of FEA













































































Fundamentals of CFD

































Structural simulations









































































Process simulations
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�u�}�����Œ�v���µ�Œ�����v���(�µ�Œ�v�]�š�µ�Œ�����‰�Œ�}���µ���š�]�}�v���]�•���š�Z�������Œ�����š�]�}�v���}�(��
�}�Œ�P���v�]���U���(�o�µ�]���U�����v�������}�u�‰�o���Æ���•�Z���‰���•�X���,�}�Á���À���Œ�U���Œ�����Ç���o������
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