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Embodied GHG emissions: The hidden challenge

Environmental impacts related to resources
and energy flows in/out of buildings (LCA)
e CED, GHG, AP, LU, etc.

Spatial: Hierarchical inventory modelling
Buildings > Elements > Work sections > Materials

Temporal: Building assessment life cycle

information model (EN15804, EN15978)

Embodied GHG emissions are increasing
More than 50% building life cycle emissions
Upfront emissions vs. mitigation timeframe

Break-even only after >35 years in-use
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H, Frischknecht R, Habert G, Litzkendorf T, Passer A. Embodied GHG Emissions of:
Buildings — The Hidden Challenge for Effective Climate Change Mitigation.
Applied Energy, 2020. https://doi.org/10.1016/j.apenergy.2019.114107
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At macro-scale: Trade-offs in resolution & scope

Problem A: Problem B:
High policy-relevance (macro-scale) but trade-  Macro-scale building life cycle studies apply
offs due to low data and model resolution incomplete indicator sets (only GHG, no LCA)

- Risk of missing relevant effects, trade-offs - Risk of burden-shifting (impacts, life cycle stages)

Policy-relevance (EU, MS) }{Z Relevant for informing building and

construction professionals

Transnational/ Region/ Urban/Rural Neighborhood/ Building/ Building
EU-wide Country Agglomeration Portfolio Project components
- Most relevant Most relevant Most relevant Most relevant
‘ Macro-scale ‘ ‘ Meso-scale ‘ | Micro-scale ‘ ‘ ‘ impacts / indicators life cycle stages processes elementary flows

] ) Relevant to identify and avoid environmental Relevant for informing policy makers, data
Qm granularity and model resolution trade-offs and documentation requirements

Assessment Models to Support EU Policy Making. Renewable and Sustainable

Rock M, Baldereschi E, Verellen E, Passer A, Sala S, Allacker K. Environmental
Energy Reviews, 2021. https://doi.org/10.1016/j.rser.2021.111550

Modelling of Building Stocks — An Integrated Review of Life Cycle-Based
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Space-Time-Indicator (STI) framework
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Rock M, Passer A, and Allacker K. SLiCE — An Open Buil

Cycle Engineering and Environmental Hotspot Analysis. (Forthcoming), 2023. www.martinroeck.com



http://www.martinroeck.com/

STl Nexus and SLiCE model for HD LCI/LCIA data
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WLC meta-analyses

Rock et al. 2020

Réck et al. 2022

Building LCA models

MMG+ KULeuven LCA model

SLiCE building LCA model

Spatial attributes (keys)

Hierarchical building information modelling (element-method)

Construction

[...] Building Element Worksection material/product [...]
Bldg A Elem A Wsec A MatC A
MatC B
Wsec B MatC A
MatC C
Elem B Wsec C MatC D
MatCE
Wsec A MatC A
MatC B
[.] [.] [..] [.]
Temporal attributes (keys)
Building life cycle stages/modules and point in time
[...] Life cycle stage Life cycle module Nested module Point in time (year) [...]
A - Production Al - 0
A2 - 0
A3 - 0
B - Use phase B6 - 1
2
3
B - Use phase B4 Al 15
A2 15
A3 15
[.] [.] [..] [.]
Indicator attributes (values)
LCl amounts and LCIA results
[...] Material amount Energy amount Indicator GWP Indicator PM [...]
xx kg - xx kgCO2e xx kgPM2,5e
yy kWh yy kgCO2e yy kgPM2,5e
7z kg 2z kWh 2z kgCO2e zz kgPM2,5e
[.] [.] [..] [.]

Rock M, Passer A, and Allacker K. SLiCE — An Open Building Data Model for Scaling High-Definition Life

Cycle Engineering and Environmental Hotspot Analysis. (Forthcoming), 2023.
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SLiCE building data for high-definition building stock modelling at macro-scale
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Building stock data - characterization and activities

e Definition of representative building archetypes from regional averages
* Building stock activities [m?] (operation, renov., demol., new construction

| l
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Data granularity and model resolution

Rock M. Building Data Models for Scalable High-Definition Life Cycle Assessment. KU Leuven, 2023
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Application samples & next steps == Wﬂ ''''' =

S
odel resolution
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Examples of SLiCe application in practice o "
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o= ng
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- e Visualization (.ipynb) FE
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“Our task is to make trouble, to stir up potent response to devastating events,
as well as to settle troubled waters and rebuild quiet places.”

Donna J. Haraway

Thank you.

Let’s catch up!
Martin Rock

martin.roeck@kuleuven.be
www.martinroeck.com

L Jin il &

Ty



http://www.martinroeck.com/

	Slide 1
	Slide 2: Embodied GHG emissions: The hidden challenge
	Slide 3: At macro-scale: Trade-offs in resolution & scope
	Slide 4: Space-Time-Indicator (STI) framework
	Slide 5: STI Nexus and SLiCE model for HD LCI/LCIA data
	Slide 6: SLiCE for EU building stock scenarios
	Slide 7: Application samples & next steps
	Slide 8

