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Circular economy



Circular construction



The 10 R’s framework
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Circular economy

Linear economy



Circular building

• Design-for-adaptability (including sharing potential)

Adaptability

• Design-for-disassembly/deconstruction

Usability

• Using secondary materials as much as possible.

Reuse of materials

• Recycle/recover as much materials as possible.

Waste reduction

• Rehabilitation or demolition?

Environment-based decisions



Design-for-adaptability

Monofunctional transformation* Transfunctional transformation*

* Elma Durmisevic, Reversible Building design guidelines – WP3 Reversible Building Design (Report WP3ǀ10ǀUT from the BAMB project)

The Elephant, Netherlands

https://www.archdaily.com/984776/de-voortuinen-apartment-building-elephant


Design-for-adaptability cont.

* Elma Durmisevic, Reversible Building design guidelines – WP3 Reversible Building Design (Report WP3ǀ10ǀUT from the BAMB project)

Multidimensional transformation*

B.R.I.C.

https://www.bamb2020.eu/topics/pilot-cases-in-bamb/bric/


Design-for-disassembly

Petite Maison, Luxembourg

Triodos Bank office, Netherlands

https://petitemaison.lu/project
https://www.fastcompany.com/90434358/this-office-was-built-with-165312-screws-so-it-can-be-disassembled-and-reused


Does CE always minimise C emissions?

low carbon circular economy



Measuring circularity - Scale

Macro

(cities, 
regions, 

countries)

Meso

(industrial 
sectors)

Micro
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Nano

(materials)



Measuring circularity – Base framework

MCI/BCI
Adaptability/

Reusability

LCA, LCCA Other



Measuring circularity – Aspects covered

1. Technical cycle.

2. Biological/renewable cycle.

3. Recycling efficiency.

4. Functional lifetime.

5. Disassembly.

6. Reusability index.

7. Adaptability.

8. Energy use.

9. Emissions.

10. Water use.

11. Heritage.

12. Economic aspects.



Current barriers

➢ Lack of knowledge and experience;

➢ Laws and building regulations;

➢ Lack of procedures to document/certify secondary materials/products;

➢ Who bears the risk?

➢ What about economics? Cultural bias;

➢ Lack of market/databases with avialable materials.



The life cycle of a building



LCA cont.



Circularity in LCA



Examples of circular buildings

Kristian Augusts Gate 13, Norway
Credit: Kyrre Sundal/Mad arkitekter

Lendager’s ResourceRows in Copenhagen“Circl” pavilion in Amsterdam

Drangar, Iceland

https://www.youtube.com/live/N1UdKISzdOs?feature=share&t=1336
https://lendager.com/project/resource-rows/


Kristian Augusts Gate 13, Norway

Kristian Augusts Gate 13, Norway
Credit: Kyrre Sundal/Mad arkitekter

➢ focus on reuse and design-for-disassembly;

➢ almost 80% of the materials were reused;

➢ reusing of existing building;

➢ „material providers” from < 5 km.



Kristian Augusts Gate 13, Norway cont.

Around 60% costs and 90% of CO2eq emissions 

saved due to windows reusing. 



Kristian Augusts Gate 13, Norway cont.

Around 97% of CO2eq emissions saved due to 

facade panels reusing. 



Kristian Augusts Gate 13, Norway cont.

Around 49% higher costs but 97% of CO2eq 

emissions saved due to steel reusing/recycling. 



Kristian Augusts Gate 13, Norway cont.



Resource Rows, Denmark

Lendager’s ResourceRows in Copenhagen

https://www.youtube.com/live/N1UdKISzdOs?feature=share&t=1336
https://lendager.com/project/resource-rows/


Circl, Netherlands

“Circl” pavilion in Amsterdam

➢ focus on reuse, design-for-diassembly, 

and design-for-adaptability;

➢ insulating material from 16,000 pairs of 

jeans;

➢ plaster in the basement made out of 

textiles;

➢ wooden structure (beams) an be 

disassembled and reused;

➢ sliding walls.

https://my.matterport.com/show/?m=pZYJyx3yPxg&play=1&play=1&play=1&play=1
https://doepelstrijkers.com/work/circl+abn+amro


Drangar, Iceland



Drangar, Iceland cont.



Project flow

Monitoring



Project actors

Monitoring
 



Three pilars of transition to CC

Flexibility Patience



Project actors in circular construction

 



Wraping up

„see possibilities, not limitations”

 



Thank you for your attention

kjag@graennibyggd.is
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