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Carbon impacts of building materials



Product lifecycle



Product lifecycle – embodied carbon focus areas
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Embodied vs. Operational Carbon

Source: AIA / CLF Embodied Carbon Toolkit



Strategies to reduce embodied carbon

• Build less
• Reuse existing buildings
• Build smaller

—occupancy matters

• Reuse materials
• Optimize building

—whole building LCA

• Optimize materials 
—EPDs
—other certifications

• Minimize waste
• Recover waste



Reduction strategies – short term



City of Portland - Zoning Code

City of Portland Residential Infill Project: https://www.portlandoregon.gov/bps/article/657675

https://www.portlandoregon.gov/bps/article/657675
https://www.portlandoregon.gov/bps/article/657675


Vancouver, BC – whole building LCA requirement

http://bylaws.vancouver.ca/Bulletin/G002_2017April28.pdf

Policy 
• Requires reporting of 

embodied emissions for all 
rezoned buildings

• Equivalent annual 
embodied emissions values 
must be reported alongside 
operational emissions in 
kgCO2e/m2/year

• Data collected by city to 
understand scale of 
embodied emissions 

http://bylaws.vancouver.ca/Bulletin/G002_2017April28.pdf


City of Portland – Deconstruction requirement



Environmental Product Declarations (EPDs) for public purchasing
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Other State Efforts:
• Oregon
• New York
• Washington
• Minnesota

Federal Efforts:
• Buy clean Procurement 

Requirements

http://www.buycleancalifornia.org/


What is an Environmental Product Declarations (EPD)?

• Disclosure label that reports 
the environmental impacts of 
products

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

• Third party certified against ISO 
standards



Oregon Concrete EPDs

CalPortland Knife River RiverBend

Hooker Creek Cadman Wilsonville

Program stats:
• 10 companies
• 21 central batch plants
• 4 mobile mix plants
• Over 1500 EPDs produced



City of Portland Concrete Procurement Policy

• Jan 1, 2020 
• EPDs required on all City projects 

• Jan 1, 2022 
• City publishes GWP threshold

• ~ June 1, 2022 
• All EPDs must be below threshold

16Policy: https://www.portlandoregon.gov/brfs/article/731696

https://www.portlandoregon.gov/brfs/article/731696


Concrete – policy + pilots
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Additional City of Portland Pilot Projects

Traffic signal 
pole footing

Driveways Pavement and 
ADA ramps

Stormwater + 
Playground



Marin County, California - Building Code

https://www.marincounty.org/-/media/files/departments/cd/planning/sustainability/low-carbon-concrete/12172019-update/low-carbon-concrete-code.pdf?la=en
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https://www.marincounty.org/-/media/files/departments/cd/planning/sustainability/low-carbon-concrete/12172019-update/low-carbon-concrete-code.pdf?la=en


Long term – moving towards circular building 
material sector      





materials management
conserving resources · protecting the environment · living well

Jordan Palmeri | jordan.palmeri@deq.state.or.us

503-229-6766

mailto:jordan.palmeri@state.or.us


Enabling the Circular Economy 
in the Built Environment

The role of policymakers

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021



How does a circular built environment look like?

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021



Design for Deconstruction

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021



Material Passports

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021



Urban mining

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021



Circular business models

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021



How can policymakers enable the circular economy in the 
built environment? 

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021



Creating national and regional circular economy action plans to 
guide states and cities in their own programs and regulations

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021



Creating educational campaigns to raise public and stakeholders' 
awareness about the circular economy 

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021

Circular economy educational campaigns in Italian schools. 
Source: https://circulareconomy.europa.eu/

Circular economy illustration to educate stakeholders. Source: https://www.cisco.com/



Creating landfill diversion targets and zero waste policies that 
differentiate between reuse and recycling 

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021

Source: Amsterdam Circular Strategy 
Source: Ellen MacArthur Foundation



Incorporating circular economy principles into public procurement

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021

Source: Public Procurement for a Circular Economy (European Commission)



Incorporating circular economy principles into public procurement

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021

Source: Amsterdam Circular Strategy 



Establishing targets for salvaged components in new construction 

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021

10 building materials and products that can be reused. Source: ArchDaily

10 building materials and products that can be 
reused

Resource Rows building in Copenhagen, Denmark. 
Source: ArchDaily



Allocating federal funding to research and development initiatives 
focused on circular economy

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021

• Improving current environmental assessment methodologies to 
better address closed-loop systems

• Innovative biobased materials

• Innovative technologies to disassemble buildings

• Material passports technology

• Technologies and processes for testing salvaged materials

• Development of metrics and indicators

• Circular economy pilot projects

• Mapping material flows and building components stocks

Source: https://beta.nsf.gov/



Allocating federal funding for research and development initiatives 
focused on circular economy

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021

Current estimated material stock for the City of Melbourne, for selected materials. 
From  Stephan, A. & Athanassiadis, A. (2017). Quantifying and mapping embodied environmental 

requirements of urban building stocks. Building and Environment, 114, p. 187-202.



Promoting a construction regulation reform to incorporate circular 
economy strategies and eliminate burdens to material reuse

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021

Source: https://archinect.com/



Creating fiscal incentives for circular economy

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021

Other examples:

• Creating subsidies
for companies 
engaging in circular 
economy practices

• Raising taxes on 
new construction

• Creating tax relief 
for building 
adaptive reuse

• Creating polluter-
pays taxes for 
building's embodied 
energy

Circular economy taxation framework
From Milios, L. (2021). Towards a Circular Economy Taxation Framework: Expectations and Challenges 

of Implementation. Circular Economy and Sustainability (1), p. 477-498. 



Doughnut Economics. Source: Wikipedia

Source: NewDream.org

A final word: economies are for the people

Thank you!
fernanda.cr.ford@gmail.com

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021



Congressional Briefing:

“The Climate Crisis Report in Focus”

What did you think of the briefing?

Please take 2 minutes to let us know at: 
www.eesi.org/survey

Materials will be available at:     
www.eesi.org/120821waste

Tweet about the briefing:
#eesitalk @eesionline
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