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Pathway to Decarbonization
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Example of Embodied Carbon in a Building

Concrete, asphalt, 
utilities, plantings

Equipment, ductwork, 
piping, interiors

Membrane, insulation, 
metal deck, steel structure, 

Metal panels, glass, 
aluminum, synthetics, 

insulation

Steel frame, floor 
system, concrete

Concrete, rebar
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Environmental 
Product 

Declaration

Whole Building 
LCA

Life Cycle 
Assessment

LCA is a method

Note: Life Cycle Cost Analysis is a different assessment! LCCA considers the 
total cost of an asset over its life cycle, including initial capital costs.

EPDs are a product report WBLCA is a project level LCA

Measures Environmental  
Impact Categories 
including GWP

Measuring Embodied Carbon
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WBLCA Basic Process

Impact 
Categories
GWP is 1 of 6*

Whole Building 
LCA

Results

Quantity + Type 
Building Materials X =

• Global warming potential (greenhouse gases)
• Depletion of the stratospheric ozone layer
• Acidification of land and water sources
• Eutrophication
• Formation of tropospheric ozone
• Depletion of nonrenewable energy resources

+ Reference Study 
Period (building life)
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Map of U.S. Jurisdictions with 
Embodied Carbon Policies
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Policy Example: 
Federal Buy Clean 
Initiative

Asphalt
Concrete
Glass
Steel
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Building Code Example

1) Adaptive reuse
2) WBLCA (10% reduction)

3) Materials thresholds
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What Strategy has the Greatest Impact?

Benke, B., Lewis, M., Carlisle, S., Huang, M., and Simonen, K. 
(2022). Developing an Embodied Carbon Policy Reduction 
Calculator. Carbon Leadership Forum, University of 
Washington. Seattle, WA. http://hdl.handle.net/1773/48566 
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Policy Impact Study: City of New York

The holistic 
approach may 
have greatest 
impact, but is also 
most complex to 
calculate and 
administer

WBLCA

Adaptive Reuse

Material Limits

Area Reduction
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Variation in Embodied Carbon for Concrete Mixes

Gibbon, O. P., Orr, J. J., 
Archer-Jones, C., Arnold, W., 
& Green, D. (2022). How to 
calculate embodied carbon. 
The Institution of Structural 
Engineers.



Concrete

CODE: San Francisco Limits POLICY: City of Portland, OR
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Mass Timber Example

Structure, enclosure, 
and paving are often a 
focus of optimization

Wood may not be as 
intuitively good as 
current trends suggest
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Emissions from a Typical Building
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Image Source: Carbon Leadership Forum

Embodied Carbon in Rating Systems
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Life Cycle Assessment: Tools & Datasets

19

Image Source: Carbon Leadership Forum

Athena Impact Estimator

Embodied 
Carbon in 
Construction 
Calculator
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Embodied Carbon in Buildings: Standards

EN 15978: 
Assessment of 
environmental 
performance of 
buildings

Standard 240P: 
Quantification of life 
cycle GHG emissions

Whole life carbon 
assessment 
(WLCA) for the 
built environment
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Paris 
Agreement

Habert, G., Röck, M., Steininger, K., 
Lupisek, A., Birgisdottir, H., Desing, 
H., ... & Lützkendorf, T. (2020). 
Carbon budgets for buildings: 
harmonising temporal, spatial and 
sectoral dimensions. Buildings and 
Cities, 1(S 1), 429-452.
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Climate Risk Real Estate Monitor
Reference from the 
world of operational 
GHG emissions
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Denmark Embodied Carbon Limits

Establishing 
benchmark values 
for use to determine 
compliance is an 
area of focus for 
embodied carbon 
research
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Consensus Tool for Establishing Targets

The embodied carbon 
target-setting tool is 
currently in pilot phase
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Thank You
Stuart Shell, AIA. LEED AP, Fitwel Amb
stuart.s@branchpattern.com
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