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There is a lack of knowledge on how to design a circular building, 
and how to integrate this with energy renovation. This is because 

• energy renovation can result in building design which does not lend 
itself for circularity and 

• there is a lack of consensus and understanding about how 
circularity in buildings can best be assessed. 















Definition circular economy

“A circular economy is a global economic model that aims to decouple economic 
growth and development from the consumption of finite resources. It is restorative 
by design, and aims to keep products, components and materials at their highest 
utility and value, at all times. The larger goal is to address human needs and fairly 
distribute resources without undermining the functioning of the biosphere or 

crossing any planetary boundaries.”
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Evaluates ‘shadow costs’ of used materials: toxicity etc.
Impact materials on environment should be minimised

Step 1. Calculate MPG of new roof structure

Step 2. Calculate MPG of existing roof structure

Step 3. Allocate points for MPG of new roof structure and existing roof structure through following graph.

Assessment now

10% under reference value (< € 0,63/bvom2/year) 10 OR 1

25 OR 2

40 OR 3

60 OR 4

80 OR 5

100 OR 6

20% under reference value (< € 0,56/bvom2/year)

30% under reference value (< € 0,49/bvom2/year)

40% under reference value (< € 0,42/bvom2/year)

50% under reference value (< € 0,35/bvom2/year)

> 50 % under reference value (< € 0,35/bvom2/year)

‘New’ methodology

Quantitative

MPG calculation outcome Points

€ 0,28

100

Points received
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80

60

40
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0
€ 0,35 € 0,42 € 0,49 € 0,56 € 0,63
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Design by research
Final variant: SIP + Triple Solar

Final variant: Solid wood + Triple Solar

Final variant: Steelframe + Triple Solar

Final variant: SIP + VolThera

Final variant: Solid wood + VolThera

Final variant: Steelframe + VolThera









Design by research

Buffer, 

approximately 75 

liter needed 

according to NIBE

Heat pump

with integrated boiler LT radiators θem;avg =
< 35 ºC

distributor

1650 mm

991 mm

top view

side view

bottom view

1650 mm

991 mm

top view

side view

bottom view



Energy variant 1: PV/T Triple Solar

Energy variant 1: PV/T VolThera

Design by research

• Higher heat transmittance

• Not very demountable

• Additional 4 regular solar panels

• Lower heat transmittance

• More demountable

EPC

-0,09

EPC

-0,09
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Conclusions

Price of high energy performance = high environmental cost

Energy systems: high score for design for disassembly + 
high potential for circular life cycles negative influence energy 

efficiency

High EPC no negative influence on design for disassembly 
roof structure, design for circular life cycles roof structure or 

intensity of material use roof structure

To what extent can circularity be implemented in the designs of energy renovation 
projects?



Recommendations
Develop assessment methodology further 
• Environmental cost: transform from cradle to grave to 
cradle to cradle

• Quantify design for circular life cycles

Develop designs further
• Solid wood variant: optimize to cycle in biological cycles
• Steel frame variant: optimize to cycle in technical cycles + 
speed up building time

Business model
• What could the role of the service provider be?
• Financial feasibility


