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Life Cycle Assessment
An objective process that:
• Evaluates environmental impacts
• Measures inputs (energy & 

materials consumed) & outputs 
(wastes released)

• Assesses the impact of 
inputs/outputs on the 
environment

Governed by international 
standards (ISO 14040 series) Source: USEPA

Source: Life cycle stages, inputs and outputs for life cycle assessment (adapted from USEPA).
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Environmental Product Declaration

Governed by 
international standards
• ISO 14025: EPDs
• ISO 21930 series: 

buildings
Concrete EPDs governed 
by the Concrete Product 
Category Rule (PCR)

Environmental Product Declaration
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Product Stage

A1: Raw Material Supply

A2: Transport

A3: Manufacturing

Construction Process Stage

A4: Transport

A5: Construction & 
Installation Process

Use Stage

B1: Use

B2: Maintenance

B3: Repair

B4: Replacement

B5: Refurbishment

B6: Operational Energy 
Use

B7: Operational Water 
Use

End-of-Life Stage

C1: De-construction/ 
Demolition

C2: Transport

C3: Waste Processing

C4: Disposal

Benefits and Loads Beyond 
the Building Life Cycle

D1: Recycling

D2: Reuse

D3: Energy Recovery

D4: Exported Energy

Scope of EPDs

Source: ISO 21930 and EN 15978

Cradle to Gate

Cradle to Grave

Cradle to Cradle

Product-Specific EPDs

• Specific to ready-mix producer & facility
• Includes environmental impact data for 

many mix designs
• Traditionally PDF documents
• Now, software tools store EPD data online
• >35,000 ready-mixed concrete EPDs on the 

market today
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Product-Specific EPD Process
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Regional Benchmark Report

How did we get here?
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Crash Course in Embodied Carbon 

Material Quantity x GWP = EC
500m3 x 311 kgCO2e/m3 = 155,500 kgCO2e

GWP = Global Warming Potential
EC= Embodied Carbon

EC unit of measure = kgCO2e
EPD = Environmental Product Declaration

IW = Industry Wide
PS = Product Specific

When and How to Use

Benchmark Industry-Wide EPD Product Specific EPD
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National and Regional LCA Benchmark Report

• Represents Industry Averages

• National and Regional Benchmarks

• Understand how well your product is 
performing against the benchmark

NRMCA Industry-Wide EPD

• Green Rating Systems

• Embodied Carbon Budgeting in Early Design
• Data embedded in WBLCA tools such as 

Athena’s Impact Estimator and Tally

• Recommendation: Set a carbon budget for the 
entire concrete scope. Don’t set GWP limits on 
individual strength classes.
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Product Specific EPDs

• Most accurate representation of actual 
environmental impacts of specific mix 
used

• Confirm sustainability goals established 
during design and preconstruction are 
met

• Used in various tools to 
demonstrate compliance with 
carbon budget

Ex. 1 – Benchmark and IW EPD - Design
In the Benchmark report, the GWP of 5000 psi concrete in the Pacific Southwest Region is 288.90 kgCO2e/CY

In the IW EPD, the GWP of a 4001-5000 psi mix with 40% slag is 249.19 kgCO2e/CY

288.90-249.19
288.90

= 14% reduction
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Ex. 1– Benchmark and PS EPD - Construction
In the Benchmark report, the GWP of 5000 psi concrete in the Pacific Southwest Region is 288.90 kgCO2e/CY

In this PS EPD, the GWP of a 5000 psi mix with 40% slag is 243 kgCO2e/m3

288.90-185.9
288.90

36% reduction

0.765 = 185.9 kg CO2e/CY 

Ex. 2: SCM Impact on GWP of Concrete 
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Ex. 2: SCM Impact on Embodied GWP of Concrete 

• 36% reduction in GWP with SCMs replacing 
cement

• All other env. impacts were also reduced; 
therefore, meeting LEED criteria by 
maximizing SCM content

CA, WA, MN, CO
Buy Clean Bills

HI, NY, NJ, MD, LA
Low CO2  Concrete, Cement 

Marin, CA, Portland, OR
Low CO2 Concrete

Low Embodied Carbon Policies
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General Services Administration (GSA)

Questions


