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Embodied Carbon in the 
Built Environment

A Technical Builder’s Perspective



Agenda

• Intro – myself & DPR 

• Operating vs embodied carbon 

• Key embodied carbon policies and regulations in 

the US 

• Embodied carbon reduction tools and rating 

systems 

• Measurement approaches: material-based 

procurement (ex. EPD’s) and whole-building life-

cycle assessment 



PLANET:  SUSTAINABILITY VISION

We are committed to creating a more sustainable work and built
environment. We are revolutionizing how we:

Operate
Build
Travel
Influence



“0” Waste 

Culture
DPR hit 89% waste diversion from landfill for the top 

33% of green projects by revenue. 

ENR 

#4

DPR climbed from #18 to

 #8 in just 2 years.

550+

Projects
DPR has completed over five hundred and fifty certified 

projects within green rating systems

 500+

APs

DPR has over five hundred green accredited building 

professionals.

8 Living

Labs
Seven of DPR’s own offices are designed to NZE, 

with many others achieving high standards in both 

LEED, WELL, Fitwell, and LBC Pedal Certification.

$4.8 B in 

2022
DPR has completed $4.8 billion of green certified 

buildings in the last year. This does not include the many 

projects with sustainable features that don’t pursue a 

green certification.

BY THE NUMBERS



THE PATHWAY

Path to Regeneration

Contractor’s Commitment

Best Practices
Detailed Guide – What our people can do to help

Industry Aligned Framework – What our Best Practices are trying to achieve

Mission 2030 Alignment – Overarching goals necessary to be most admired

Overview of the framework

The guidelines will be updated periodically 

and cover five categories:

● Carbon Reduction

● Jobsite Wellness

● Waste Management

● Water Management

● Materials

A guideline may have up to three tiers:

● Good

● Better

● Best

Guidelines must be applied to 30% of the 

company projects by dollar volume. 

https://dprprod.sharepoint.com/sites/toolbox/Sustainability/Shared%20Documents/Forms/Display.aspx?id=%2Fsites%2Ftoolbox%2FSustainability%2FShared%20Documents%2FJobsite%20%26%20Office%20Best%20Practices&p=true
https://www.buildinggreen.com/sites/default/files/Contractors-Committment-Sustainability.pdf


Zero Waste Culture

100% Hybrid/Electric/Clean 

Fuel

10 Zero Energy Offices

100% Rideshare Offset

100% Hybrid/Electric/Clean 

Fuel

100% Air Travel Offset

100% Carbon Accounting

Path to Regeneration
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Waste

Commute

Equipment

Fleet

Offices

Air Travel

Rideshare

Influence

Stipend; Clean fuel only

2022 2030



Embodied Carbon 

Embodied carbon refers to the 
greenhouse gas emissions 
arising from the 
manufacturing, 
transportation, installation, 
maintenance, and disposal of 
building materials.
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Unlike operational carbon emissions, which can be reduced over time with building energy efficiency renovations and the use of renewable energy, 
embodied carbon emissions have irreversibly entered the atmosphere as soon as a building is built.

SOURCE: Carbon Leadership Forum & Architecture 2030 Commitment

50%



LIVING FUTURE 2020

TOTAL CARBON IMPACTS

Minimize embodied energy and low-carbon, robust and maintainable materials

• “By 2050, the embodied carbon from all new 
buildings and urban infrastructure will have 
consumed 60% of the world’s 2°C carbon budget” 
(Architecture 2030)

• The embodied carbon of a traditional building can 
represent approximately 25% of the lifetime 
emissions of a project.

• A building’s structural system typically 
represents over half of the embodied carbon of 
construction. 

https://www.smithgroup.com/


Whole Building LCA (WBLCA)
Environmental Factor –
EPDs (Environmental Product Declaration) 
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Stages of LCA

€ (Quantity of material 

x Environmental factor) 

= Embodied environmental 

impact of a building



Whole Building LCA (WBLCA)
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SCOPE WORKFLOW

BIM
Extracted 

Quantities

LifeCycle
Analysis

Teams 
Required

•Preconstruction

•Virtual Design 
& Construction

•Sustainability
Other Tools:



MATERIALS MAPPING

REVIT PLUGIN TO IMPORT
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Source: https://carbonleadershipforum.org/clf-policy-toolkit/
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International Policies 
• CSRD/EU Taxonomy

National Policies 
• IRA 2022 Incentives 

• Electrification 

• Renewables

• $2.1B in funding for low carbon products for federal contracts

• Federal Buy Clean Standards & GSA policies 

State Policies
• BCCA – Buy Clean California Act

• CalGreen Code update

• Other states, cities / counties imposing Embodied Carbon limits

Local Policies 
• C40 Clean Construction Declaration (adopted by Oslo, Los Angeles, San Francisco, Mexico City & 

Budapest) 

• Local cities imposing embodied carbon limits through their own CAPs

• Individual clients’ commitments to Net Zero / Scope 3 Reduction Targets



List of Embodied Carbon Policies is growing constantly, at 

all levels - City / State / National



Buy Clean California Act (BCCA)

Sets limits for GWP of four major construction materials: Structural steel, concrete 
reinforcing steel (NOT concrete), flat glass and mineral wool board insulation

Applies to:
• Department of Transportation

• Department of Water Resources

• Department of Parks & Recreation

• Department of Corrections & 

Rehabilitation

• Military Department

• Department of General Services

• High-Speed Rail Authority

• Regents of the University of 

California

• Trustees of the California State 

University

• State Agencies on Public Works 

Under Management Memo 18-01



BCCA

GWP Material Limits
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Marin County





Compliance: EPDs 

Environmental Product Declarations

• An EPD is an independently verified 

and registered document that reports 

a product’s environmental impact 

over its life cycle.

• Need to request them during buy-out

• Sources to look up products with 

EPDs: 

• EC3 Database: 

https://buildingtransparency.org

/ec3

• Transparency Catalog: 

https://transparencycatalog.co

m/

https://buildingtransparency.org/ec3
https://buildingtransparency.org/ec3
https://transparencycatalog.com/
https://transparencycatalog.com/


Concrete Bid Tally Example

Including GWP limits based on BCCA during buy-out

Supplier A Supplier B Supplier C

Supplier A



BCCA Limits are not as stringent for steel – much higher than the 

selected product. We chose a better product that falls in the “Low” 

quintile. 

Steel Comparison
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Baseline Optimized



Baseline Optimized

Concrete Comparison
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Compliance: WBLCA Examples
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Foundations and substructure Vertical structures and facade Horizontal structures: beams, floors and roofs

GWP (kgCO2e) Comparison by Structural Option and Element Category

1 - CIP CONCRETE 2 - PRECAST CONCRETE 3 - STEEL-w-CLTD 4 - STEEL-w-MD 5 - TIMBER

Mass timber had the lowest GWP of all options studied 



Structural Systems Comparison

Case Study with Prefab 

Performed a case study using a hypothetical Commercial project in CA to compare 5 different 

structural systems. Sustainability was one of the Criteria in the CBA Methodology to help guide 

selection of the best system for a given client.

Mass timber and Precast concrete provide high Prefab Opportunity as well. 



Buy Clean Language in Contracts

Benefits and Challenges

• Existing regulation gives the GC’s leverage to include this in sub-contracts 

• EPDs – pushes more manufacturers to provide EPDs beyond the ones voluntarily 

going about it 

• Understanding & familiarity EPDs, Global Warming Potential Limit requirements varies 

a lot regionally and between CSA / MEP 

• MEP – not enough data available – MEP 2040 is trying to work on this

• In some current regulation, the GWP limits are not stringent enough – it’s a good 

starting point but improvement can only be made if we actually encourage/incentivize 

low carbon materials 

• Construction Stage Carbon is not addressed by most policies – A4 & A5 emissions 
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Path to Carbon Reduction

Download QR Code



Rating Systems/ Certification Impacts 

Driver for clients 

Embodied Carbon / LCA is required for achieving the required credits for certifications 

such as:

• LEED v4.1 BD+C: MR Credit - Building Life-cycle Impact reduction

• LEED Zero Carbon future versions (for operational carbon currently)

• Living Building Challenge – Materials Petal

• ILFI Zero Carbon: demonstrate sufficient carbon reduction compared to baseline 

building



Resources

Learning

1. CLF – Carbon Leadership Forum (Series 

on EC Policy)

2. ILFI Embodied Carbon Guidance

3. NREL – Embodied Carbon Resource 

Navigator

4. Stanford Building Decarbonization 

Learning Accelerator 

5. DPR Toolbox Sustainability Page 

6. DPR Carbon Reduction White Paper

Tools

1. EC3 – Free, opensource database

2. EPIC – high level analysis

3. ZeroTool - high level analysis

4. OneClick LCA – detailed analysis 

https://carbonleadershipforum.org/
https://dprprod.sharepoint.com/:b:/s/sustainability/EbDZeoNVD_NKnVmTLx4sq44BLlfIT_UqErN7hWaaHs2coQ?e=8Lt945
https://www.nrel.gov/docs/fy23osti/83427.pdf
https://www.nrel.gov/docs/fy23osti/83427.pdf
https://bdla.stanford.edu/teaching-materials/presentation-materials/
https://bdla.stanford.edu/teaching-materials/presentation-materials/
https://dprprod.sharepoint.com/sites/toolbox/sustainability/Pages/HomePage.aspx
https://dpr.box.com/s/0qr9gor5cun19lkdfkbth4gzalvaeb8s
https://buildingtransparency.org/ec3
https://epic.ehdd.com/
https://www.zerotool.org/zerotool/
https://oneclicklcaapp.com/main/
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