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BACKGROUND:
• What is embodied carbon?
• Why do we care?
• How do we measure it?
• Where are codes going?

CASE STUDY:
• Sample wall assembly

• Code v. Passive House Compliance
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Embodied Carbon = Greenhouse Gas Emissions = Global Warming Potential

3

Total materials-related greenhouse gas emissions released during the life of a product or system, 
calculated using Life-Cycle Assessment
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CRADLE TO GRAVE

CRADLE TO GATE
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Source: How to approach embodied carbon reduction within an 
architectural project, ArchDaily ( https://www.archdaily.com )

STRUCTURE: 64%
ENVELOPE: 8%

STRUCTURE: 44%
ENVELOPE: 26%

• Typical mid-rise, mixed-use commercial 
building in Climate Zone 5
• Multifamily residential occupancy

• 100 sf opaque wall module

• Code compliant construction versus PH ready 
construction

What’s the embodied carbon difference?
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• Built 10’-0” x 10’-0” wall in Revit 
• Easy Comparison across types & design options

• Residential occupancy for large mid-rise apartment building
• Compared individual components based on type
• Limited Variables for composite comparison

• Same cladding – Fiber Cement
• Interior finish – Gypsum Wall Board, Type X, with Acrylic Latex Paint
• 6” Framing
• Site location excluded
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• Biogenic carbon excluded from calculations
• Biogenic carbon is the concept that certain materials will rust or rot and return into the natural carbon cycle. 

• No guarantee of sustainable forestry products for all wood products
• Controversial as to how biogenic carbon is calculated
• Including vs excluding methane from biodegradable process & biological digestion
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…
• More Materials = More Carbon

• Better Envelope = Less Operational Carbon

• (kgCO2eq) / R ≥ Code Minimum

• Don’t sweat the small stuff
• Envelope is not as significant as structure
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• Fenestration – opaque vs vision

• Roofs

• Foundations

• Structure + mechanical systems

• Hygrothermal performance

• Maintenance / replacement

• Different occupancies – residential 
vs office vs school vs hospital vs 
lab

Kyung Yoon
Ines Greenway
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• Anderson, Jane, 2021. Embodied carbon, embodied energy and renewable energy: a review of 
environmental product declarations.

• U.S. Department of Energy, Energy Information Administration, 2012. Annual Energy Review 2011. 
https://www.eia.gov/totalenergy/data/annual/archive/038411.pdf

• U.S. Department of Energy, Energy Information Administration, 2022. U.S. energy facts explained.  
https://www.eia.gov/energyexplained/us-energy-facts/

• UN Environmental Programme, 2021. 2021 Global Status Report for Building and Construction
• EPA, 2022. Inventory of U.S. Greenhouse Gas Emission and Sinks 1990-2020
• ISO 14025: 2006, Environmental labels and declarations – Type III environmental declarations – Principles 

and procedures
• ArchDaily, 2021. How to approach embodied carbon reduction within an architectural project. 

https://www.archdaily.com/960388/how-to-approach-embodied-carbon-reduction-within-an-architectural-
project

• BSA, 2020. Embodied carbon 101. https://www.architects.org/embodied-carbon-101
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