
Build With Strength

Addressing Sustainable Concrete through Codes and 
Standards 

Tiffany Reed-Villarreal, P.E., ENV SP
NRMCA Director, Sustainability Codes and Standards

Matthew Lemay
NRMCA Manager, Codes and Sustainability Programs





Learning Objectives

• Understand terminology and concepts relevant to sustainability 
standards, such as environmental product declarations (EPDs), life cycle 
inventory (LCI), life cycle assessment (LCA), responsible sourcing and 
material ingredient disclosure.

• Assess the roles of ASTM, ASHRAE 189.1, LEED v5, the International Green 
Construction Code, and Architecture 2030 in driving transparency in the 
AEC industry.

• Analyze concrete’s contributions to LEED, and other green building 
standards.

• Discover the ways in which innovative concrete formulations/uses 
contribute to sustainability efforts in current Buy-Clean Federal and State 
requirements.



Global Building and Construction

 Embodied carbon from the building 
materials produce 11% of annual 
global GHG emissions.

 Concrete, iron, and steel alone 
produce ~9% of annual global GHG 
emissions.

 Likely will need to build with more 
robust materials like concrete.

 How do we minimize environmental 
impacts?



Where is the Embodied Carbon in Concrete?



Concrete Challenge: Sustainability



How Did NRMCA Get Here?
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H.R.5376 – Inflation Reduction Act (IRA) of 2022

• $5.8B allocated for an advanced manufacturing fund 
intended to help speed decarbonization at industrial 
plants (SEC. 50161)

• Disbursed through grants and loans
• Also expands eligibility for tax credits for installing 

emissions-reduction equipment at plants

• $5.5B allocated across federal agencies — including $2.15 
billion to GSA (SEC. 60503) and $2 billion to the FHWA 
(SEC. 60506) — to procure low-carbon materials for 
transportation and other projects



H.R.5376 – Inflation Reduction Act (IRA) of 2022 
(cont’d)

• $250M allocated to the Environmental Protection Agency 
(EPA) to help manufacturers develop Environmental 
Product Declarations (SEC. 60112)

• $100M allocated for EPA, FHWA, and GSA to develop and 
carry out a program for construction materials to identify 
and label construction materials and products that have 
substantially lower levels of embodied greenhouse gas 
emissions (SEC. 60116)



www.nrmca.org/EPAGrant

Project Goal
Reduce the carbon footprint of concrete by 50% by 
2028 and achieve carbon neutrality by 2045.

NRMCA Selected for $9.63 Million EPA Grant

Green Public Procurement:
Current Progress and Policies

Saturday, 2-4 pm

Accelerating Concrete’s Drive To Carbon Neutrality





IgCC (ASHRAE 189.1-2023)

New Section 9.4.2 Added
9.4.2 Product Procurement.
Documentation in accordance 
with 9.4.2.1 and 9.4.2.2 and 
the corresponding industry-
wide Type III EPD, where 
available.



ASHRAE 189.1 



ASHRAE 240P: Public Comments

ASHRAE/ICC Standard 240P:

Evaluating Greenhouse Gas (GHG) and 
Carbon Emissions in Building Design, 
Construction and Operation, present a 
methodology for quantifying and 
documenting GHG emissions associated 
with the construction and operating 
phases of buildings, building systems and 
equipment. 



Low-Carbon Standards Activities

The National Institute of Standards and Technology 
(NIST)
https://www.nist.gov/programs-projects/low-carbon-cements-
and-concretes-consortium

ASTM E60 on Sustainability

ASTM E50 on Environmental 
Assessment, Risk Management 
and Corrective Action

https://www.nist.gov/programs-projects/low-carbon-cements-and-concretes-consortium


ACI 323 Low-Carbon Concrete Code

• First Low-Carbon Concrete Code
oLimited to cast-in-place concrete 

structures and its purpose is to 
provide requirements for the 
maximum global warming potential 
of concrete.

oLimit set at 15% reduction over 
NRMCA Benchmark values.

• Public Review in 2024
oPublic comment period closed
oIn appeals process



Design Community Actions

Architecture 2030 Challenge
All new buildings, developments, and 
major renovations carbon-neutral by 2030

AIA 2030 Commitment Program
Member firms annually report progress 
toward carbon neutral design

SE2050 Challenge
Promote/design/construct net zero 
embodied structures by 2050

Infra2050 Challenge
Infrastructure counterpart to SE2050



Where is  WBLCA Cited

• Codes
• IgCC

• Standards
• LEED 
• ASHRAE 189.1
• Green Globes
• Living Building Challenge

• State codes
• CalGreen
• Minnesota B3



Carbon Limits in Codes & Standards



LEED v5 – On the Horizon



LEED V5: Embodied Carbon

Prerequisite:
Assess Embodied Carbon

"All projects must track the embodied 
carbon impacts... using either whole-
building life-cycle assessment or EPDs."
• Whole-building comparison to 

benchmarks
• Based on as-built quantities
• Regional or national average EPDs 

acceptable

Credit:
Reduce Embodied Carbon
1-6 points
3 compliance options:
• Cradle-to-grave WBLCA & comparison to 

a baseline project (1-6 points)
• Procurement: Whole-building carbon 

budget for all materials together (1-4 
points)

• EPD Analysis: material-by-material 
comparison to whole-building carbon 
budget (1-5 points)

Extra 1-2 points for tracking construction 
process emissions (A4 & A5)



LEED V5: Embodied Carbon

All compliance options compare embodied carbon on a 
whole-building basis and award more points for greater 
reductions. Option 10% 20% 30% 40% Extra

1. WBLCA 2 3 4 5 +1
2. Low-Carbon
Procurement

1 2 3 4

Option 3: EPD Analysis
Concrete & steel have the greatest 
possible contributions (3 of 5 total)

Material
1

GSA 50%
2

GSA 40%
3

GSA 20%
Concrete 1 2 3
Steel 1 2 3
Wood 1 2
Other 1



LEED V5: Embodied Carbon
Concrete GWP benchmarks in the "Assess Embodied 
Carbon" prerequisite are identical to GSA Benchmarks
GWP/m3 2500 psi 3000 psi 4000 psi 5000 psi 6000 psi 7200 psi 8000 psi
GSA 50% 277 318 352 382 407 402
NRMCA National 240 262 308 365 385 446
NRMCA Regional 226-257 245-279 286-323 336-378 356-401 409-456

Comment:
LEED should publish and require 
regional benchmarks. These are 
more representative than a single 
national benchmark.



LEED v5 – Public Comment

WIN: CSC Pilot Credit Responsible 
Sourcing – Public Comment open

• We no longer need to compete for space in 
the same credit with finishes and non-
structural materials.

• Concrete, wood, and steel are being treated 
equally, which is a winning proposition for 
concrete.

CSC Regional System Operator 
website: https://us.csc.eco

https://us.csc.eco/


CSC in LEED

Aim 
CSC enables the concrete 
industry and its main suppliers –
i.e. cement and aggregate 
industry – to communicate and 
demonstrate the responsible 
sourcing credentials of its 
products

Responsible sourced 
concrete
Responsible sourcing is an issue in 
procurement, and increasingly in 
construction material procurement

Credibility and 
Influence
CSC is independent and the 
certification process review is 
performed by independent 
certification bodies. CSC 
promotes knowledge sharing, 
outreach and awareness rising.

Collaboration
CSC is supported by competent and strong 
partners around de world, namely industry 
associations, certification bodies, concrete, 
cement and aggregates producers 

Reward System making concrete 
more sustainable

• CO2 emission reduction
• Fair business practice & compliance
• Enhancing biodiversity
• Excellence in occupational health & safety
• Moving towards circularity using water in a 

responsible manner
• Enhanced responsibility in the supply chain

Industry Focus
Organized by industry, CSC certification 
provides concrete producers with the 
opportunity to gain an in-depth 
understanding of their sustainability 
performance, including its supply chain 
and take action

… founded in November 2016 

… the first & only certification system for

concrete established world-wide

… ‘FSC for concrete’



CSC in LEED

Supported by competent and strong partners

Legend: total active CSC certificates

Number of certificates

1 – 5
6 – 10

11 – 50
51 – 100

> 100

Country Date of 
Certificate

Colombia Dec 23

Norway May 23

Finland Feb 23

Lithuania Jan 23

BREEAM
• Official recognition of CSC V2.1 in the responsible sourcing of 

construction products credit

DGNB, ÖGNI
• Official recognition of certificates in the responsible sourcing credit 

CASA 
• Official recognition in the “Materials” category of the voluntary 

certification system developed by the Guatemala Green Building 
Council

Envision
• Official recognition in the US infrastructure certification system 

developed by the Institute for Sustainable Infrastructure (ISI) 
• Ongoing dialogue to achieve recognition in  “CR1.1 Reduce Net Embodied 

Carbon” via CO2-module and in “RA1.2 Use Recycled Materials” via R-
module 

LEED
• Recognition in V4.1  “Social equity within the supply chain” credit
• Ongoing dialogue with USGBC to achieve permanent recognition in  

“Responsible sourcing of raw materials” credit”

B.E.S.T.
• Official recognition by the Turkish Green Building Council of 

CSC V2.1 in B.E.S.T. (Ecological and Sustainable Design in 
Buildings) residential certification system

Pilot credit



State & Local Buy Clean and Embodied Carbon 
Policies

Adopted
• Colorado
• New York
• Washington (2025)
• Maryland (2026)
• Minnesota (concrete 2026, other materials 2028)
• Oregon (paving, 2027)

Proposed
• Connecticut
• Illinois
• Louisiana
• Michigan
• Virginia

Other
• California (excludes concrete)
• New Jersey (tax incentive)

Local
• Marin County, CA
• Denver, CO
• Honolulu, HI
• Portland, OR

• Ann Arbor, MI (incentive)
• Austin, TX (resolution)
• Miami, FL (resolution)



What is Life Cycle Assessment

An objective process that:
• Investigates and evaluates all 

stages of product, process, or 
service

• Identifies and measures energy and 
materials used (inputs) and wastes 
released (outputs)

• Assesses the impact of those 
inputs/outputs to the environment, 
and

• Evaluate and implement 
opportunities to affect 
environmental improvements



Environmental Product Declarations (EPD)

EPDs
• Product specific declaration –

publicly available 
• Industry average EPD –

Third party certified Type III 

• Product specific EPD –
Third party certified Type III 

EPDs must conform to ISO 14025, 
14040, 14044, and 21930 and have at 
least a cradle to gate scope. 



How are Concrete EPDs Developed

ISO Standards 
Product 

Category Rule 
(PCR)

Life Cycle 
Assessment 

(LCA)

Environmental 
Product 

Declaration
(EPD)



Product Category Rule (PCR) for Concrete

Concrete PCR Revisions 2024
Current: Version 2.2 of the Product Category 
Rules (PCR) for ISO 14025:2006 Type III 
Environmental Product Declarations (EPDs) 
of Concrete (w/ deviation to consider mobile 
concrete plants)

Updated v3 – Renew with a modifications 
including updated background data sets

Timeline: Completion February 
2025



EPD Verification Process

Other materials
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EPD Program
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EPD Program

2 NEW NRMCA Program Verifiers 2-3 NEW EPD Generators in 2025

Prior to 2024

Added in 2024

Current

More EPD generator tools are in development. 
We expect 2 to 3 new tools to enter the market 
in 2025.

Emily Lorenz
Consulting Engineer



Industry-Wide EPD & Regional Benchmark v4

Features
• State & metro-level benchmarks 

(previously regional)
• Accounts for increased market share 

of Type IL cement
• Will use latest concrete PCR v3 

(under development)

Timeline
• March-August 2024: Data gathering 

surveys
• February 2025: Concrete PCR v3 

completion
• March-April 2025: IW-EPD v4 

completion target

Version 1 - 2013

Version 2 - 2016

Version 3 - 2019
3.1 - 2021
3.2 - 2022

Version 4 - 2025



Industry-Wide EPD & Regional Benchmark v4

>38%
increased

participation
from version 3

(total plants)

Bigger than ever before thanks to 
NRMCA member participation
• Larger sample size = smaller error margins =

more credibility outside industry
• Shows commitment to continuously growing 

green building sector

V1 (2014) V2 (2016) V3 (2019-2021) V4 (2025)

412 surveys 412 surveys
(same plants as V1)

489 surveys >675 surveys

48 products 72 products
+ lightweight

72 products >100 products
+ >8000 psi
+ interior & 
exterior mixes



Regional Benchmark v4

• Previous IW-EPDs:
8 regions + national average

• V4: State and metro area 
level benchmarks

• Target: 30 total benchmarks



Build Sustainably with Concrete!

– Get product-specific EPDs! 
– Evaluate low carbon technologies that are available in 

your  area such as: 
• Type IL Cements
• SCM’s
• Water Reducing/Strength Enhancing Admixtures

– Educate the contractors and design teams you work 
with
• Advocate for performance-based specifications
• Advocate for WBLCA and Project Carbon Budgets



Reduction Strategies and Innovation

Source: MAN Energy Solutions

Source: BBCSource: Pozzotive

Source: Wilsonville Concrete/Solid Carbon



NRMCA Concrete Carbon Calculator

www.nrmca.org/sustainability



Challenges

- Prescriptive 
Specifications

- Low carbon material 
availability and supply 
chain variability

- Codes and Standards 
Acceptance

- Customer Demand

- Market Differentiation
- Carbon Value 

Engineering
- Increased use of 

innovative approaches
- Value add to customers
- Reputational
- Risk Management

Opportunities



Conclusion: Sustainable Concrete

• Establish applicable requirements for 
products via codes and standards

• Carbon Footprint Reduction
– Performance specifications
– Minimize prescriptive limits
– Permit innovation
– WBLCA
– Carbon Budgets
– Product Specific EPDs

• Communicate and partner early with 
industry stakeholders 



Training for Staff 
Educational Presentations

Specification and Design Assistance Center
https://www.nrmca.org/association-resources/design-
center

Policy Review and Implementation
https://www.nrmca.org/advocacy/state-and-local-advocacy

Concrete Innovations Monthly Webinars
https://www.concreteinnovations.com

General Consulting on Low-Carbon Solutions
https://www.nrmca.org/association-resources/sustainability

How Can NRMCA Help You?

https://www.nrmca.org/association-resources/design-center
https://www.nrmca.org/advocacy/state-and-local-advocacy
https://www.concreteinnovations.com/
https://www.nrmca.org/association-resources/sustainability


Matthew Lemay
Manager, Codes and 

Sustainability
Mlemay@nrmca.org

847-323-0413

Questions?

Tiffany Reed-Villarreal. P.E.
Director, Sustainability 
Codes and Standards

Treedvillarreal@nrmca.org
817-771-3595

https://buildwithstrength.com/
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