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From linear to circular

Closed-loop
Reversible Design
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Cradle to Cradle & Whole-life Carbon assessment

Lack of 
- unified and measurable framework 

- detailed case studies 

- post occupancy evaluation

- information on embodied carbon in buildings



Case study LSE-CBR, London

Case Study to link theory with practice
- Short project introduction

- Embodied carbon study (LCA)

- Barriers to comprehensive, comparable LCA

- How the LCA informed the design
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Case study LSE-CBR, London

19,000 m2

£ 90 million
completion 2019

Faculty offices, teaching 
facilities, support spaces 
for Social Sciences faculty
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Covent Garden
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Case study LSE-CBR, London

Collaboration: Client!
Passive Design Strategies

Reversible Building Design

Adaptable, Human Design

Zero Carbon in operation
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Embodied Carbon
per

Building Elements
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Case study LSE-CBR, London

Embodied Carbon
Most critical materials
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Outcome of LCA varies depending on
- Benchmarks available

Atkins Carbon Critical Tool:

Medium rise office block
650 to 1600 kgCO2e/m2
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How the LCA informed the design:

LSE-CBR measures to decrease embodied carbon 

- Reduction in non-usable areas

- Improvements in material efficiency

- Sensible façade module design

- Improvement in piling design: volume reduction

- Increase of recycled steel in reinforced concrete 

1kg virgin steel: 2.113 kgCO2e

1kg recycled steel: 0.462 kgCO2e
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Outcome of LCA varies depending on
- Information on materials (EPD etc lack info)

- Source of fabrication energy

- Distance travelled 

- Production method

- Maintenance and refurbishment effort

- Lifespan

- Ease of disassembly
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Outcome of LCA varies depending on
- Time span considered (60 vs 100 years)

Low initial embodied energy ≠ Low whole-life embodied energy 

Embodied Carbon at Product Stage (A1-A3) 823 kgCO2e/m2

Operational Carbon at Use Stage (B1) 2282 kgCO2e/m2

Embodied Carbon = 21.6 years of Operational Carbon



Case study LSE-CBR, London

Predicted Total Carbon Footprint (60 years)
In kgCO2e/m2 3,291

In kgCO2e 51,031,969

Life Cycle Stages split (in %)
Product stage (A1-A3) 25.0%
Construction stage (A4-A5) 1.4%
Use stage (B1-B6) 72.5%
End of Life stage (C1-C4) 1.1%
Beyond Life cycle (D) n/a



Case study LSE-CBR, London

Project Study lacks
Beyond building lifecycle (Reuse, Recovery, Recycling Potential)

Life Cycle Stages split (in %)

Product stage (A1-A3) 25.0%

Construction stage (A4-A5) 1.4%

Use stage (B1-B6) 72.5%

End of Life stage (C1-C4) 1.1%

Beyond Lifecycle (D) n/a
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Towards a circular economic building sector

Combine Cradle to Cradle & Whole-life Carbon assessment

Whole-life Carbon (WLC)Enhanced C2C Criteria

Optimized Assessment Framework towards a
Circular Economic Building Sector

+

C2C + Criteria of other 
Certification Systems

Operational Carbon (as in LCA) 
+ Embodied Carbon



Towards a circular economic building sector

Combination of C2C & WLC indicators

-> Potential to improve 

-> Opportunity of a comprehensive, unified 
assessment framework for a circular building sector
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Another case study… ECOLAR

http://sde2012.htwg-konstanz.de
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