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”Top-down or bottom-up?” –
How environmental benchmarks
can support the design process
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https://doi.org/10.1016/j.buildenv.2019.02.026
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Environment-related questions during the design process

“The building is responsible for a Global Warming Potential of 1’002’500 kg CO2-
equivalent over the next 50 years”
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Environment-related questions during the design process

1. Is the building climate-friendly?

2. How can the environmental performance of the building be improved through 
the choice of materials and construction principles?
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Top-down benchmarks
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1 t CO2-e per capita and year
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Top-down benchmarks
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1 t CO2-e per capita and year

36% attributed to housing

Alexander Hollberg



||
Institute of Construction & Infrastructure Management
Chair for Sustainable Construction
Dept. of Civil, Environmental & Geomatic Engineering

IEA EBC ANNEX 72
Assessing Life Cycle Related
Environmental Impacts Caused by Buildings

Top-down benchmarks

14.06.2019 7

1 t CO2-e per capita and year

36% attributed to housing

360 kg CO2-e per capita and year
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Top-down benchmarks
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1 t CO2-e per capita and year

36% attributed to housing
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SIA 2040 scenarios
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Top-down benchmarks

14.06.2019 9

1 t CO2-e per capita and year

36% attributed to housing

360 kg CO2-e per capita and year

SIA 2040 scenarios

Embodied 270 kg CO2-e/(c⋅a) 
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Top-down benchmarks
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1 t CO2-e per capita and year

36% attributed to housing

360 kg CO2-e per capita and year

SIA 2040 scenarios

Operational 90 kg CO2-e/(c⋅a) Embodied 270 kg CO2-e/(c⋅a) 
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Bottom-up benchmarks
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Bottom-up benchmarks
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Bottom-up benchmarks
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Bottom-up benchmarks
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Application to a case study
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Case study results

GWP [kg CO2-e/a]
Embodied 4860
Operation 1620
Total 6480
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Top-down benchmark
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Case study results

GWP [kg CO2-e/a]
Embodied 4860
Operation 1620
Total 6480
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GWP [kg CO2-e/a]
Embodied 5518
Operation 2073
Total 7591

Actual buildingTop-down benchmark

Alexander Hollberg



||
Institute of Construction & Infrastructure Management
Chair for Sustainable Construction
Dept. of Civil, Environmental & Geomatic Engineering

IEA EBC ANNEX 72
Assessing Life Cycle Related
Environmental Impacts Caused by Buildings

Case study results

GWP [kg CO2-e/a]
Embodied 4860
Operation 1620
Total 6480
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GWP [kg CO2-e/a]
Embodied 5518
Operation 2073
Total 7591

Actual buildingTop-down benchmark

+15%
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Potential to improve construction/material selection
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-4%
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Potential to improve construction/material selection
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Sufficiency!
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Remarks

 Component catalogue limited to typical constructions

 Application to other nations/regions possible

 Extension to other indicators (What is the top-down target? – Planetary 
boundaries, carrying capacity, …)

 Integration into LCA tools for buildings
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Thank you very much for your attention!
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