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Decarbonizing construction materials is key to a net-zero future

Global GHG emissions by sector (2019)

Sources: Carbon Leadership Forum (2024). Embodied Carbon 101. https://carbonleadershipforum.org/embodied-carbon-101-v2/ and Benke, 
B., Roberts, M., Shen, Y., Carlisle, S., Chafart, M., and Simonen, K. (2024). The California Carbon Report: An Analysis of the Embodied and 
Operational Carbon Impacts of 30 Buildings. Carbon Leadership Forum, University of Washington. Seattle, WA. 
http://hdl.handle.net/1773/51287; adapted from New Buildings Institute (2024). https://newbuildings.org/code_policy/embodied-carbon/ 
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Policies are emerging worldwide to tackle “embodied carbon” …

Source: UCSB analysis

Number of “Buy Clean” policies by covered material
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… many of which require EPDs for compliance and implementation

Source: https://carbonleadershipforum.org/clf-policy-toolkit 

Major stages and elements of “Buy Clean”/embodied carbon policies

https://carbonleadershipforum.org/clf-policy-toolkit
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Understanding the nomenclature
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What is an EPD?

• EPDs communicate standardized 
environmental information about a 
product

• Subject to international life-cycle 
assessment (LCA) standards

• For building materials, current 
reporting is mostly limited to “cradle 
to gate” (A1-A3)

• Subject to third-party review and 
verification

• May contain additional information 
at the producer’s discretion
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PCRs/EPDs are proliferating, but can they be improved?

1. How up-to-date are the 
“embodied carbon” values 
reported in an EPD?

2. How clearly is data quality 
communicated?

3. How often are production 
practices reported?

4. What is the role of regulators 
and/or policymakers in PCR 
development?

5. What are best practices for 
future EPD requirements?

Key research questions

PCR/EPD relevant 
elements

Major stages and elements of “Buy Clean”/embodied carbon policies
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How are EPDs created?

Regional/National Program Operators

Product Category Rule (PCR) Technical 
Committee Formation

PCR Formulation (one per product category) 

PCR Review Panel 

PCR Publication

EPDs Published by Producers according to PCR
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How are EPDs created?
Dozens of Program Operators worldwide

https://aclca.org/pcr/program-operators/

Regional/National Program Operators



Office/Department/Division Name

How are EPDs created?

Regional/National Program Operators

Product Category Rule (PCR) Technical 
Committee Formation

https://www.astm.org/products-services/certification/environmental-product-declarations/epd-pcr.html
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How are EPDs created?

Regional/National Program Operators

Product Category Rule (PCR) Technical 
Committee Formation

PCR Formulation (one per product category) 

https://www.astm.org/products-services/certification/environmental-product-declarations/epd-pcr.html

Typical PCR scope and contents
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How are EPDs created?

Regional/National Program Operators

Product Category Rule (PCR) Technical 
Committee Formation

PCR Formulation (one per product category) 

PCR Review Panel 

https://www.astm.org/products-services/certification/environmental-product-declarations/epd-pcr.html
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How are EPDs created?

Regional/National Program Operators

Product Category Rule (PCR) Technical 
Committee Formation

PCR Formulation (one per product category) 

PCR Review Panel 

PCR Publication

https://buildingtransparency.org/ec3/epds

Hundreds of PCRs Worldwide
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How are EPDs created?

Regional/National Program Operators

Product Category Rule (PCR) Technical 
Committee Formation

PCR Formulation (one per product category) 

PCR Review Panel 

PCR Publication

EPDs Published by Producers according to PCR

https://buildingtransparency.org/ec3/epds

Tens of thousands of EPDs worldwide



Office/Department/Division Name

How are EPDs created?

Regional/National Program Operators

Product Category Rule (PCR) Technical 
Committee Formation

PCR Formulation (one per product category) 

PCR Review Panel 

PCR Publication

EPDs Published by Producers according to PCR

Independent verification of EPDs

https://pcr-epd.s3.us-east-2.amazonaws.com/735.EPD_for__Alamo_Cement_Company_Cement_Products_San_Antonio_Plant.pdf
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Research methods

• Initial focus limited to covered 
materials in California and U.S. 
Federal “Buy Clean” programs
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Research methods

• Initial focus limited to covered 
materials in California and U.S. 
Federal “Buy Clean” programs

• EPD database (500+)
• Focus on:

• BCCA and U.S. federal products 

• Producer locations relevant to 
California

• Data fields
• Common/required reporting fields

• Additional assessment fields

EPD content Data tag/field

Declaration 

information

Declaration number

Date of issuance

Program Operator

Company

Product Name

Product Definition

Declaration Type

PCR Reference

Period of Validity

Geographic Scope

Product application

Specificity level 

Scope and 

boundaries

System boundary (A1, A2, A3, etc.)

Declared unit (e.g., ton, m3)

Are production technologies described? (Y/N)

Are recycled material inputs indicated? (Y/N)

Are supply chain locations/logistics documented? (Y/N)

Data quality Are data quality ratings/descriptions offered? (Y/N)

Temporal representativeness rating

Geographical representativeness rating

Technological representativeness rating

Data sources (by stage) primary or secondary

Results by 

stage (A1, A2, 

etc.) 

Primary energy - total

Primary energy - renewable (MJ)

Final energy use by fuel (MJ)

Electricity grid mix 

Which LCIA characterization model(s) was/were used? (e.g., TRACI 2.0)

Global warming potential (GWP) (kg CO2 eq)

Ozone depletion potential (ODP) (kg R11 eq)

Acidification potential (AP) (kg SO2 eq)

Eutrophication potential (EP) (kg N eq)

Smog formation (kg O3 eq)

Abiotic depletion potential (ADP) 
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Research methods

• Initial focus limited to covered 
materials in California and U.S. 
Federal “Buy Clean” programs

• EPD database (500+)
• Focus on:

• BCCA and U.S. federal products

• Producer locations relevant to 
California

• Data fields
• Common/required reporting fields

• Additional assessment fields

• PCR characteristics database (40+)

• Focus on North American and major 
import partners

• Process and stakeholder assessment

•  
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How up-to-date are EPD data?

Source: https://www.reset.build/standard/embodied/carbon

Why it matters
• Setting initial embodied carbon thresholds
• Lowering allowing thresholds over time
• Setting threshold reduction cadence

Building life cycle stages

Primary data = collected directly 
from operations
Secondary data = obtained from 
general LCA datasets
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How up-to-date are EPD data?

Source: Lewis, M., Huang, M., Waldman, B., Carlisle, S., and Simonen, K. (2021). Environmental Product Declaration 
Requirements in Procurement Policies. Carbon Leadership Forum, University of Washington. Seattle, WA

Why it matters
• Setting initial embodied carbon thresholds
• Lowering allowing thresholds over time
• Setting threshold reduction cadence

Contribution of life-cycle stage by product
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How up-to-date are EPD data?

Source: Lewis, M., Huang, M., Waldman, B., Carlisle, S., and Simonen, K. (2021). Environmental Product Declaration 
Requirements in Procurement Policies. Carbon Leadership Forum, University of Washington. Seattle, WA

Why it matters
• Setting initial embodied carbon thresholds
• Lowering allowing thresholds over time
• Setting threshold reduction cadence

5-10 years
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How clearly is EPD data quality communicated?

Source: Weidema and Waesnes (1996)

Why it matters
• Selecting materials
• Setting initial embodied carbon thresholds
• Lowering allowing thresholds over time
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How often are production characteristics reported?

Why it matters
• Setting initial embodied carbon thresholds
• Lowering allowing thresholds over time

Source: RMI (2022). Roadmap to Reaching Zero Embodied Carbon in US Federal Building Projects (left) and LBNL analysis (right)
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How often are production characteristics reported?

Why it matters
• Setting initial embodied carbon thresholds
• Lowering allowing thresholds over time

Source: RMI (2022). Roadmap to Reaching Zero Embodied Carbon in US Federal Building Projects and LBNL analysis
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How often are supply chain locations reported?

Why it matters
• Ensuring environmental co-benefits

Source: UCSB analysis
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Developing best practices for EPDs: current status
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Best practices for EPDs: current status
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PCR development: who’s at the table?

Source: UCSB analysis

Country Program Operator for PCRs 

Austria Bau-EPD

Canada FPINnovations

France AENOR

Germany Institut Bauen und Umwelt e.V. (IBU)

India EPDIndia

Ireland EPDIreland

Italy EPDItaly

Japan Japan Environmental Management Association for Industry 

Netherlands Milieu Relevante Product Informatie (MRPI)

Poland Instytut Techniki Budowlanej (ITB)

Korea Korea Environmental Industry & Technology Institute (KEITI)

Sweden The International EPD System

Taiwan EPDTaiwan

UK Building Research Establishment (BRE)

US ASTM International

Carbon Leadership Forum

CSA

NAPA

NRMCA

NSF International

SCS Global Services

Smart EPD

Sustainable Minds

UL Environment

Program operators reviewed to date Covered products to date

Country

Asphalt

Building and Construction Products

Cement

Concrete

Flat Glass

General

Mineral Wool

Reinforcing Steel

Thermal Insulation

Wood

Stakeholder representation (n=130)
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Summary

• Embodied carbon policies are proliferating globally, particularly for 
building materials

• PCRs and EPDs are also proliferating, but are still works in progress:
• Their coverage of building materials and products is incomplete
• Their processes and contents can be improved to better support embodied 

carbon regulations

• Efforts are underway to make improvements, particularly in the U.S.
• Data quality ratings, secondary data, comparability, and transparency

• Key remaining opportunities include:
• Ensuring comparability in reporting and consistency in data quality

• Production and supply chain characteristics transparency
• Broader stakeholder engagement
• Timeliness of data
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Thank You!
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