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Phases of LCA

3 S. Lasvaux and J. Gantner, ‘Towards a new generation of building LCA tools adapted to the building design process and to the user needs?’, 
Sustainable Building conference, Graz 2013,



2021-04-21

Phases of LCA

4

BOMBYX

BM tool



2021-04-21

Phases of LCA

5 Stages of building LCA, (Lasvaux & Gantner 2013, p.409) 

BIM
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Geometrical data

LCA data

Dynamo for LCA calculations

Detailed BIM 
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Master thesis, Gianluca Genova, 2018, ETH Zürich 
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Master thesis Gianluca Genova

Gullaume Habert   I   Alexander Hollberg

https://www.youtube.com/watch?v=DetQXx-FZvA&t=2s

https://www.youtube.com/watch?v=DetQXx-FZvA&t=2s

BIM_LCA_Gianluca
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Case Study
• Basler & Hofmann GHA
• First building in Switzerland to 

be built without printed plans
• AEC Excellence Award 2018
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© Basler & Hofmann AG
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Case Study
• ”Freezing” and analysis of the 

model each week

9
Hollberg, A., Genova, G., Habert, G., 2020. Evaluation of BIM-based LCA results for building design. Automation in Construction. 
https://doi.org/10.1016/j.autcon.2019.102972
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Results

10
Hollberg, A., Genova, G., Habert, G., 2020. Evaluation of BIM-based LCA results for building design. Automation in Construction. 
https://doi.org/10.1016/j.autcon.2019.102972
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Results
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Model evolution
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Date October 2017 April 2018 July 2018
Number of elements 2 1 1 
Number of materials 2 5 5 
Area [m2] 51.35 37.98 35.42 
Volume [m3] 12.82 18.79 11.45 
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Learnings
• Result only as accurate as the model
• Workflow based on placeholders
• Design integration difficult
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Learnings
• Result only as accurate as the model
• Workflow based on placeholders
• Design integration difficult

Potential solutions:
• Adapt the design workflow
• Adapt the calculation methods for embodied impacts
• Use machine learning in LCA tools
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Who can use LCA when and for what?
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Brief Concept Detailed design Construction Use
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Life Cycle Inventory
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Surface model
Area take-off
Low LoG / high LoI

Volumetric model
Volume/mass take-off
High LoG / high LoI

Early BIM Detailed BIM
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Example Brief

CAALA study for Bauwens29
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3 Types of basement
3 Heating systems
3 WWRs
3 PV options

Target
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Example as used LCA

30 C. Kiamili, A. Hollberg, and G. Habert, ‘Detailed Assessment of Embodied Carbon of HVAC Systems for a New Office Building Based on BIM’, 
Sustainability,2020
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Example as used LCA

31 C. Kiamili, A. Hollberg, and G. Habert, ‘Detailed Assessment of Embodied Carbon of HVAC Systems for a New Office Building Based on BIM’, 
Sustainability,2020
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Example as used LCA

32 C. Kiamili, A. Hollberg, and G. Habert, ‘Detailed Assessment of Embodied Carbon of HVAC Systems for a New Office Building Based on BIM’, 
Sustainability,2020
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e.g. filters in 
ventilation system
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How can we learn for the future?
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Example DGNB
• 838 LCAs of certified buildings (2015)

• 22 usable for benchmarks calculation

34
F. Schlegl, J. Gantner, R. Traunspurger, S. Albrecht, and P. Leistner, ‘LCA of buildings in Germany: Proposal for a future benchmark 
based on existing databases’, Energy Build. 2019.
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Example DGNB
• 838 LCAs of certified buildings (2015)

• 22 usable for benchmarks calculation

35
F. Schlegl, J. Gantner, R. Traunspurger, S. Albrecht, and P. Leistner, ‘LCA of buildings in Germany: Proposal for a future benchmark 
based on existing databases’, Energy Build. 2019.
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Example DGNB
• Digital submission for certification (XML interface)

36
R. Horn, S. Ebertshäuser, R. Di Bari, O. Jorgji, R. Traunspurger, and P. von Both, ‘The BIM2LCA Approach: An Industry Foundation
Classes (IFC)-Based Interface to Integrate Life Cycle Assessment in Integral Planning’, Sustainability, 2020.
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Need for raw data
• BIM models / material quantities needed

37 C. De Wolf, E. Hoxha, A. Hollberg, C. Fivet, and J. Ochsendorf, ‘Database of Embodied Quantity Outputs: Lowering Material Impacts Through 
Engineering’, J. Archit. Eng. 2020  /  https://www.carbondeqo.com/

https://www.carbondeqo.com/


alexander.hollberg@chalmers.se

Merci vilmal!
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