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Embodied carbon 101
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Greenhouse gas emissions from the 
manufacture, transport, installation, 
and disposal/recovery of construction 
materials

What is embodied carbon?
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Source: Carbon Leadership Forum

What is embodied carbon?
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Embodied and operational carbon

Source: Architecture 2030
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Embodied carbon profiles of typical building
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Source: New Buildings Institute, Arup



Embodied carbon profiles over 60 year building lifecycle
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Source: DEQ 2021



Environmental Product Declarations 
(EPDs)

• Disclosure that reports environment 
impacts of products

• Typically includes 
impacts of raw 
material extraction, 
transportation, 
and manufacturing

• Third party 
certified following 
ISO standards

How do we measure embodied carbon?
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Whole Building Life Cycle Assessment 
(WBLCA)

• Analysis that reports environmental 
impacts of whole buildings across 
the full life cycle

Source: Mahlum Architects



Embodied carbon and the 2050 Vision 
for Materials Management in Oregon
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Source: Carbon Leadership Forum

Oregonians in 2050 
produce and use 

materials responsibly –
conserving resources, 

protecting the 
environment, and 

enhancing wellbeing

2050 Vision and 2020 Framework for Action



Embodied carbon of building materials in Oregon
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Source: DEQ 2018



DEQ’s embodied carbon work
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Priority areas of work 

• Building relationships and 
capacity

• Climate and resilience

• Design justice and stewardship

• Housing 

• Infrastructure

Built Environment program

https://www.oregon.gov/deq/mm/production/Pages/Strategic-Plan.aspx

https://www.oregon.gov/deq/mm/production/Pages/Strategic-Plan.aspx


Environmental Product Declarations (EPDs)

• Developed Oregon Concrete EPD Program (2017-2020)
• Over 1500 EPDs produced

• Developing expanded transparency disclosure program (in progress)
• Available to additional building material producers and other sectors of the 

built environment industry

• Additional transparency disclosure labels will be included such as Health 
Product Declarations (HPDs), Declare, and JUST

• Supported City of Portland Low Carbon Concrete Initiative
• Embodied carbon thresholds for concrete mixes on City projects

• Participation on Product Category Rule (PCR) committees 
• Concrete and asphalt
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https://www.oregon.gov/deq/mm/production/Pages/Concrete.aspx
https://www.portland.gov/omf/brfs/procurement/sustainable-procurement-program/sp-initiatives#toc-low-carbon-concrete-initiative
https://www.portland.gov/omf/brfs/procurement/sustainable-procurement-program/sp-initiatives#toc-embodied-carbon-thresholds-for-concrete-mixes-on-city-projects


Life Cycle Assessment (LCA)

• As directed in EO 17-20, consult on state 
building projects to reduce embodied 
carbon of building materials

• Provided grant funding to support trainings 
for designers across Oregon to learn about 
Whole Building LCA and receive a one-year 
license for Whole Building LCA software

• Reports: 
• Mill Creek Resiliency Building (2021)

• Deconstruction vs. Demolition Life Cycle 
Assessment (2019)

• Residential Life Cycle Assessment (2010)
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Source: GBD Architects

https://www.oregon.gov/gov/eo/eo_17-20.pdf
https://www.oregon.gov/deq/mm/production/Pages/EO-17-20.aspx
https://www.oregon.gov/deq/mm/Documents/Resiliency_Building.pdf
https://www.oregon.gov/deq/FilterDocs/DeconstructionReport.pdf
https://www.oregon.gov/deq/FilterDocs/ADU-ResBldgLCA-Report.pdf


Additional research, pilots, and partnerships

• HB 4139, 2022 (Buy Clean), technical support

• City of Portland low carbon concrete sidewalk pilot project, partner

• Pacific Coast Collaborative Low Carbon Construction Task Force

• Statewide sustainable building standards, researcher, collaborator 
(DAS and ODOE)

• Sustainable Buildings for All (SB4A) incentive framework, convenor

• Industrial hemp research, advisor (PSU and City of Portland)

• Mapping the impacts of building materials produced and consumed 
in Oregon, UO course co-instructor
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https://olis.oregonlegislature.gov/liz/2022R1/Downloads/MeasureDocument/HB4139/Enrolled
https://www.oregon.gov/deq/mm/Documents/ConcreteCaseStudy-COPsidewalks.pdf
https://pacificcoastcollaborative.org/22899-2/
https://www.oregon.gov/deq/mm/production/Pages/SB4A.aspx
https://www.pdx.edu/sustainability/sites/g/files/znldhr3181/files/2022-09/Industrial%20Hemp%20-%20A%20review%20of%20economic%20potential%20carbon%20sequetration%20and%20bioremediation%20ver16%20August18%202022.pdf


questions?

Amanda Ingmire
Architect & Senior Policy Analyst

Built Environment program, Materials Management
amanda.ingmire@deq.oregon.gov

Abby Boudouris
Senior Legislative Analyst

abby.boudouris@deq.oregon.gov

https://www.oregon.gov/deq/mm/production/Pages/Built-Environment.aspx
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