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IMPACTS OF EMBODIED CARBON AND MATERIALS



Life cycle impact categories:

Global Warming Potential (embodied carbon), eutrophication, ozone, smog, acidification, 

Depletion of nonrenewable energy resources, ecotoxicity, land use change, etc.



Types of Whole Building Life Cycle & Embodied Carbon 
Assessments



Environmental Product 
Declarations

• ”Nutrition Label” for products

• Cradle-to-gate or Cradle-to-grave

• Reports life cycle impacts:
• Global Warming Potential (embodied carbon)
• Eutrophication (excessive nutrients in waterways)
• Depletion of the stratospheric ozone layer
• Acidification (acid rain)
• Tropospheric ozone formation (smog)
• Depletion of nonrenewable energy resources
• And more!

• Parameters for life cycle analysis are defined by Product 
Category Rules (PCRs)





Embodied Carbon Policy Landscape



U.S. GREEN BUILDING COUNCIL

LEED v4.1
2019 

Timely Updates

LEED v4 Introduced 

concepts of product 

transparency and life-cycle 

analysis

- EPDs

- Ingredient disclosure

- Whole-Building LCA

LEED v4.1 refreshed 

credits to encourage 

uptake and recognize 

industry advancements



• Reuse and salvaged materials
• Waste reduction + recycling
• Procurement of low-carbon 

materials (pilot credit)

• EPDs
• Optimized EPDs
• Biobased materials
• Recycled content

ADDRESSING EMBODIED 
CARBON IN LEED v4.1

• Building Reuse
• Dematerialization 
• Waste Prevention
• Whole-Building LCA
• Interiors LCA
• Prioritize Low-Carbon Materials

Design Team

Product 
ManufacturersConstruction 

Team

Embodied 
Carbon

Reuse First then 
LCA-Informed 

Design

Product Design 
& Optimization

Waste Prevention  
& Low-Carbon 

Materials 



The EPD credit is the most popular Materials 
& Resources credit in the rating system

80% of all certified v4/v4.1 projects have earned at 
least 1 point in the EPD credit

About 25% of new projects are attempting WBLCA



1-2 Points available 

Step 1: Develop a building embodied carbon 
intensity “baseline” calculation

Step 2: Develop a building embodied carbon 
intensity “verified reduction” calculation

Step 3: Calculate the percent difference 
between baseline and reduction

Points are awarded based on the reduction 
amount:

• Low range reduction (0-30%) - 1 Point

• Mid-range reduction (30+%) - 2 Points

Procurement of Low-Carbon 
Construction Materials Pilot Credit 

https://www.usgbc.org/credits/new-construction-core-and-shell-schools-new-construction-retail-new-construction-data?return=/credits/New%20Construction/v4.1
https://www.usgbc.org/credits/new-construction-core-and-shell-schools-new-construction-retail-new-construction-data?return=/credits/New%20Construction/v4.1




LEED v4.1

January 2019 
Timely Updates

EVOLUTION OF LEED

LEED v4

November 2013 
Focus on 
outcomes

LEED 2009

2009
Analytically 
weighted

LEED v1.0-2.2

1998 – 2009
Strategy based

LEED v5

Drafts released 
January 2024

Stakeholder input 
and ballot 2024



Wes Sullens, LEED Fellow
Director, Materials & Resources
Based in Northern California
wsullens@usgbc.org

U.S. Green Building Council
usgbc.org 

THANK YOU

mailto:wsullens@usgbc.org
http://www.usgbc.org/


























The Vinyl Siding Institute is the trade association for 

manufacturers of vinyl and other polymeric siding and suppliers to the 

industry - As industry advocates, it’s our goal to further the 

development and growth of the vinyl and polymeric siding industry by 

helping to develop material, product, and performance standards in 

cooperation with standards-making organizations and code bodies.

--

Matt Dobson

Vice President

MDobson@vinylsiding.org

www.vinylsiding.org

 

w w w . v i n y l s i d i n g . o r g

Matt Dobson has been involved with the housing industry for 

over 25 years and sustainability for close to 15.

Dobson graduated from Michigan State University with a 

Bachelor of Science degree in Building Construction 

Management. 

In his current role as Vice President for the Vinyl Siding 

Institute, Dobson has general oversight of the advocacy 

efforts of the organization and leads VSI’s Sustainability 

Committee. His focus also includes representing the industry 

on national building code, research, design, sustainability, 

and energy issues. 

mailto:MDobson@vinylsiding.org
http://www.vinylsiding.org/


w w w . v i n y l s i d i n g . o r g

Sustainability 

VSI is 100% committed to sustainability using the science of life cycle assessment 
through the publication of third-party ASTM Certified Environmental Product 
Declarations

• In 2010 VSI working with UL Environment and other cladding interests 
created product category rules for environmental product declaration 
development

• Vinyl siding manufacturers are making steady and conscious progress 
at every step to lessen this material’s carbon footprint

• Our carbon emissions have decreased 15% over the life cycle of vinyl 
siding in the past decade

• That’s 9.8 kg of CO2 per 100 square feet materials
• Lightweight products are critical to continuous insulation applications 

and compliance with the ICC 



w w w . v i n y l s i d i n g . o r g

INSULATED VINYL SIDINGEnvironmental Impact & Measuring
Carbon Footprint



Building Transparency: Key to Measuring Embodied Carbon

• EC3 is a free and easy-to-use tool that allows 

benchmarking, assessment and reductions in 

embodied carbon, focused on the upfront supply chain 

emissions of construction materials

• EC3 tool also allows owners, green building 

certification programs and policymakers to assess 

supply chain data in order to create EPD requirements, 

and set embodied carbon limits and reductions, at the 

construction material and project scale

w w w . v i n y l s i d i n g . o r g
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