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EPD (Environmental Product Declaration)

GWP



Embodied Carbon Reduction 
Methods

Cement replacement
Recycled aggregate
Cement reduction
Carbon sequestration 
Geopolymer or alternate cements
Extending service life



Cement Replacement
Most significant impact for GWP reduction

0

100

200

300

400

500

600

700

GW
P 

(k
g 

CO
2-e

q)

100% Cement (6,000 psi @ 28)

50% Replacement (6,000 psi @ 28)

70% Replacement (6,000 psi @ 28)

60% Reduction45% Reduction



Cement Replacement

Most significant impact for GWP reduction
Strong history of use
Slag, fly ash, metakaolin, silica fume, natural pozzolan, limestone

Newer options
Glass pozzolan
Proprietary mineral blends

Performance advantages 



Cement Replacement
Performance advantages: compressive strength
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Ternary 45% Cement Replacement, 0.32 w/cm, GWP = 435
15% Fly Ash, 0.32 w/cm, GWP = 588

25% reduction of GWP 
12% higher strength



Cement Replacement
Performance advantages: elastic modulus 
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Cement Replacement
Performance advantages: permeability

Data show more significant 
reduction in permeability with 

SCMs than w/cm
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Recycled Aggregate

Significant opportunity for reducing discarded 
waste and depletion of natural materials
Industry average: 5% of concrete returned for disposal
Quality control and predictability are critical
Targeted applications
Blend with natural aggregate 
ACI 555 – Concrete with Recycled Materials



Cement Reduction

GWP reduction (%) ≈ cement reduction (%)

Strength boosting admixtures
High performance aggregate
Injection of CO2 into fresh concrete during 
batching



Carbon Sequestration

Injection of CO2 into fresh mix   
during batching

Curing with CO2
Calcium carbonate coating on 

aggregates 



Geopolymers

Currently used in Europe, Australia, etc.
ACI committee 242, Alternative Cements
ITG-10R: Practitioner’s Guide for Alternative Cements



Extending Service Life

Not necessarily a reduction of embodied carbon, 
but improves value of concrete as structural 
material and efficiency of embodied carbon
Self-healing concrete
Fibers
Admixtures 



Collaboration for Implementation 
Ready-mixed producer can be helpful contributor 
to the design team

Important to have contractor input
Insure sustainability goals are achieved without 
negatively impacting placement, finishing, 
architectural goals, and schedule



Specifications
Effect of cement replacement and w/cm on GWP
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Specifications

Specify w/cm only when required by exposure 
class
Specify design strength (f’c) at age later than 28 
days, where possible
Maturity testing to maximize cement replacement 
for high-early strength mixes
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