
Faculty of Industrial Design Engineering

Doris Versloot
Design for Recycling Guidelines - a Study on Smart TVs
May 28, 2024
IDE Master Graduation Project
Integrated Product Design

Committee Prof. Dr. Ruud Balkenende (chair)
  MSc. Dorien van Dolderen (mentor) 
  

5x Screw (F)15

W. Top (E)14

Part number corresponding
with BoM

Type of connection

The material group

Color: expected liberation degree 
during shredding process 

Amount of the connections
used on this place

Snap (P)6x

Color: the recyclability
of the material

Indicator that this part is a connector that 
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• Electronics
• Aluminum
• Stainless Steel
• Steel
• PP
• PE
• PS
• PC
• PC + ABS

The recyclablity of a material not only depends on 
the type of material, but also on whether additives, 
glass fibres or coating are used. When the density 
of these plastics is changed the material will not be 
recyclable (resulting in a red circle).

RECYCLABLE

NOT RECYCLABLE
All other materials and mixture of materials 
are not recyclable in the current e-waste 
recycling process.
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Product architecture (layer 0)
Disassembly Map (layer 1)Recyclability Map (layer 2)

RECYCLABILITY MAPS

Enabling designers to evaluate the tensions 
between two ciruclar design strategies; 
repair and reycling

Product design for a circular economy

All products eventually reach a point where they cannot be repaired, reused 
or refurbished, leaving recycling as the only sustainable option left. This step 
is critical for closing material loops and moving towards a circular economy. 
However, before products reach this stage, other circular strategies, such 
as repair, can extend their lifespan and keep them in the economy longer, 
minimising the depletion of critical raw materials.

Design choices that improve the repairability of a product can affect its 
recyclability and vice versa. It is therefore crucial to balance these considerations 
in product design 

The method

The method uses connection blocks, indicating the expected liberation of 
connections during shredding. Next to this, it uses a two-colored scale to show 
the recyclability of a material. By mapping these recyclability related factors for 
the product, the map visualises the connections and materials that can cause 
problems during recycling and could be improved.

The Disassembly Map (de Fazio et al., 2020), maps disassembly related factors, 
Resulting in an overview of the pain points for repair. 

By comparing these maps, problematic design features can be identified and 
optimised. Resulting in more circular designs for the future.

The layer framework

By using this method, you can visually map design choices and explore the 
effect on the recyclability and the repairability of the product. This allows you 
to make well considered design choices by designing for a circular economy.

The method is build up out of 
three layers. 

• Layer 0: Product architecture
• Layer 1: Disassembly Map of 

the product, a method that is 
already in place (de Fazio et al., 
2020)

• Layer 2: Recyclability Map

Recyclability of the material
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