
Welcome to NEU’s Webinar! 

NEU’s monthly webinars are 
part of our commitment to 
education on sustainable 
practices and climate 
adaptive strategies.

www.neuconcrete.org



The NEU Low-Carbon Concrete Materials 
Guide Overview

Mary Christiansen, PhD
University of Minnesota Duluth

January 29, 2026

www.neuconcrete.org



Presentation 
Notes

▰ Find presentation slides and post event 
recording at: 
▰ https://www.neuconcrete.org/events-

and-education

▰ Attendees are in listen only mode. 

▰ Ask questions via the Q&A dialog box in the 
zoom platform 

https://www.neuconcrete.org/events-and-education
https://www.neuconcrete.org/events-and-education
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Disclaimer
As with all concrete mixtures, trial batches should be performed 
to verify concrete properties.  Results may vary due to a variety 
of circumstances, including temperature and mixture 
components, among other things.  

You should consult your materials, cement, and concrete 
professionals for design assistance.  Nothing contained herein 
shall be considered or construed as a warranty or guarantee, 
either expressed or implied, including any warranty of fitness for 
a particular purpose. 



Today’s Speaker

Dr. Mary Christiansen is an Associate Professor in the 
Department of Civil and Environmental Engineering at the 
University of Minnesota Duluth. She earned her BS and MS 
degrees in Architectural and Structural Engineering from the 
Milwaukee School of Engineering in 2008 and her PhD in Civil 
Engineering from Michigan Technological University in 2013. 

Dr. Christiansen teaches courses in concrete materials, 
structural design, and sustainability. Her research focuses on 
the development and characterization of low -carbon concrete 
and high -performance materials aimed at improving the 
sustainability and resiliency of concrete infrastructure.

She was the founding chair of ACI Committee 242, Alternative 
Cements, and is a member of ACI Committees 232, Fly Ash in 
Concrete, and 240, Pozzolans.
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▰ Provide a structure, big -pictu r e  
over view of the  low-ca r bon concr e te  
ma te r ia ls  la nds ca pe

▰ Ma ke the  gu ide  us efu l a cr os s  
a udiences : s tudents , engineer s , 
a r chitects , owner s , contr a ctor s , 
decis ion ma ker s

▰ Or ga nize  the  voca bu la r y a nd 
“la ngua ge” of low-ca r bon concr e te  
ma te r ia ls

▰ Pr es ent ma te r ia ls  in context: wha t’s  
us ed toda y, wha t’s  emer ging, a nd 
wha t’s  on the  hor izon

Purpose of the Guide

Photo courtesy of Bailee Coughlin.



Organization of the Guide

Part I: Understanding the Carbon Footprint of Concrete

Part II: Exploring Low-Carbon Alternatives to Portland Cement

Part III: Exploring Low-Carbon Alternatives to Non-Binder Concrete Materials

Part IV: Advanced Design Strategies for Low-Carbon Concrete



Part I: Understanding the Carbon 
Footprint of Concrete



Understanding the Carbon Footprint of Concrete
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14 Statistic from Miller et al. (2016) and UNIDO 2023. 

7-8% Global Annual 
Carbon Emissions!?
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14 Figure used with permission from Cyrille F. Dunant.
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Statistics from USGS (2024), Miller et al. (2016), and UNIDO 2023. 
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Traditionally Produced Portland Cement Concrete
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14 Photo courtesy of Jeff Hook.

ClinkerPortland Cement



Traditionally Produced Portland Cement Concrete
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Traditionally Produced Portland Cement Concrete
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Traditionally Produced Portland Cement Concrete
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Life Cycle Carbon: Frameworks, Metrics, and Benchmarks
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Life Cycle Carbon: Frameworks, Metrics, and Benchmarks
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Life Cycle Carbon: Frameworks, Metrics, and Benchmarks
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14 Figures courtesy of Athena Sustainable Materials Institute and ASTM International (2023) (left) and ACI (2023) (right).



Material Selection Considerations
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Part II: Exploring Low-Carbon 
Alternatives to Portland Cement



Readiness Levels

Readiness Level Definition

Proven Widely adopted in industry practice with established specifications, abundant 
field data, and well-understood performance characteristics.

Emerging
Demonstrated in field projects or regionally available but not yet standardized 
or broadly adopted. Data and specifications may be limited, under 
development, or region-specific.

Experimental
Primarily in research or pilot stages. Limited field experience, uncertain 
long-term performance, and significant scale-up challenges remain before 
commercial adoption.



Strategies for Reducing the Carbon Footprint of the Binder
Pa

rt
 I

1

2

3

4

Pa
rt

 II

5

6

7

8

9

Pa
rt

 II
I 10

11

12

Pa
rt

 IV 13

14



Supplementary Cementitious Materials
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14 Photo courtesy of Mindy Granley.



Supplementary Cementitious Materials
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14 Photos courtesy of Laura Nurczyk (top) and Harsh Jain (bottom).
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Supplementary Cementitious Materials
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Photo courtesy of Kate McCabe.



Mineral Fillers
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Plant-Level Innovations in Producing Lower-Carbon Cements
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14 Photos courtesy of Kenny Allen (top) and Rachel Clement (bottom).



Carbon Capture, Utilization, and Storage
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Portland Limestone Cement (Type IL)
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14 Photos courtesy of Kate McCabe and Dale Bentz (SEM).



LC3 Cement: Limestone Calcined Clay Cement
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Photo courtesy of Manik Barman.



Alternative Cements
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Part III: Exploring Low-Carbon 
Alternatives to Non-Binder 
Concrete Materials



Aggregates
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Reinforcement
Pa

rt
 I

1

2

3

4

Pa
rt

 II

5

6

7

8

9

Pa
rt

 II
I 10

11

12

Pa
rt

 IV 13

14 Photo courtesy of Kate McCabe.
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14 Photos courtesy of Kate McCabe, Ben Dymond, Grant Magnuson, Mario Ratnaraj (clockwise from top left).



Water in Concrete
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▰ Where water is used in concrete

▰ Reducing wa te r  dema nd in mixing

▰ Alter na tive  wa te r  s our ces

▰ Efficient cu r ing techniques

▰ Wa ter -cons cious  cons tr uction 
pr a ctices

▰ CO2 miner a liza tion of pr oces s  wa te r



Part IV: Advanced Design 
Strategies for Low-Carbon 
Concrete



Advanced Mixture Optimization for Low-Carbon Concrete
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14 Photo courtesy of Kate McCabe.

▰ Lower clinker content - water reducers, accelerators, retarders, 
rheology modifiers, strength enhancing admixtures

▰ Reduce total paste volume - mid- and high-range water 
reducers, viscosity-modifying admixtures

▰ Design for durability - air-entraining agents, permeability 
reducers, shrinkage and crack reducers, corrosion inhibitors, 
ASR inhibitors

▰ Improve construction efficiency - extended-set control 
admixtures, workability retaining admixtures, viscosity modifying 
admixtures



Advanced Concretes and Their Role in Low-Carbon Construction
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14 Photos courtesy of Kate McCabe.Photos courtesy of Mario Ratnaraj (left) and Mary Vancura (right).

▰ High-performance concretes

▰ Construction-efficiency 
concretes

▰ Environment- and system-
driven concretes



Achieving durable, 
verifiable reductions in 
concrete’s carbon 
footprint will require:

▰ Life-cycle thinking

▰ Balanced decision-
making

▰ Collaboration across 
the value chain

▰ Adopting proven 
practices while 
embracing 
innovation

Photos courtesy of Najeeb Jindeel.



Photo courtesy of Jodi Slick.

If you have ideas or 
information for the 

guide, please contact 
NEU.



Questions?

▰ Ask questions via the Q&A dialog box in the 
zoom platform 



NEU is Here to Help You!
Ask us about:

NEU’s The Low-Carbon Concrete Guide: Materials. Strategies for reducing the 
carbon emissions of concrete with an emphasis on material/mixture decisions made at the project 
level. Available for purchase at the ACI Store. Scan the QR code!

NEU’s Validation and Verification program. Provides third-party validation or 
verification of the environmental claims of both existing and innovative new 
products/technologies associated with low-carbon cement, concrete, and concrete products, 
following the requirements of international standards. 
www.neuconcrete.org/validation-verification

http://www.neuconcrete.org/validation-verification
http://www.neuconcrete.org/validation-verification
http://www.neuconcrete.org/validation-verification


Thank you!
NEU’s next webinar is February 26 at 1 PM Eastern Time. Nathan Forrest from the California 
Nevada Cement Association presents Utilizing ACI Code 323 – Low-Carbon Concrete: Real 
World Implementation and Examples. Register today: https://ow.ly/4o9750XTbt2

NEU: An ACI Center of Excellence for Carbon Neutral Concrete

NEU: An ACI Center of Excellence for Carbon Neutral Concrete 

www.neuconcrete.org Connect with NEU at: info@neuconcrete.org

https://ow.ly/4o9750XTbt2
http://www.neuconcrete.org/
mailto:info@neuconcrete.org
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