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Concrete & Cement 

Sustainability Initiatives



▪ Low carbon concrete refers to concrete produced with a lower carbon footprint than 

traditional mix designs, while still meeting all relevant performance requirements

▪ Strength, permeability, durability, etc.

▪ To employ low carbon concrete:

▪ Use available lower carbon impact materials 

▪ Mix design optimization (Admixtures)

▪ Carbon mineralization technology

▪ Tools to quantify the carbon impact (EPDs)

▪ Project carbon budgeting

What is Low Carbon Concrete?



Environmental Product Declarations (EPDs)



▪ EPDs for concrete are much 
like nutrition labels for common 
foods

▪ EPDs outline the impact a 
certain concrete mix design has 
on the environment 

▪ Most important metric is the 
Global Warming Potential 
(GWP) which is calculated in kg 
CO2/m
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Environmental Product Declarations



Evolution of Low Carbon Concrete in Ontario



Concrete Ontario Member Industry-Wide EPD for Ready-
Mixed Concrete



2022 Concrete Ontario Report Scope A1-A3

A1 A2 A3



2022 Concrete Ontario Report
Mix Designs



▪ 23 mix designs were chosen to represent the Ontario ready-mix industry

▪ Mix designs are fully representative of the OBC and CSA A23.1 Tables 1 

and 2 – Exposure Classes performance requirements

▪ Slag replacement levels between 0-50%

▪ Baselines were set based on average Ontario cement content and slag usage 

in 2021 for each mix design (Type GU as base cement)

2022 Concrete Ontario Report
Mix Designs



Baselines are critical to set and achieve carbon reduction goals

2022 Concrete Ontario Report
Mix Designs



GWP Reductions from 2017 to 2022

2022 - 2027 % 
Reductions?
Cement industry 
innovations
Complete 
switchover to 
Type GUL



What are the Differences Between EPD Types?

▪ Industry Average – CRMCA Ontario Report

▪ Type II – Facility Specific

▪ Type III – Facility Specific & Third Party Verified



CONCRETECARBON: Guideline for Specifying Low Carbon 
Ready Mixed Concrete in Ontario (November 2022)
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Concrete Plant Factors:

▪ Raw Materials

▪ Raw Material Transportation

▪ Diesel Fuel Usage

▪ Natural Gas / Fuel Oil Usage

▪ Electricity

Raw Materials (kg CO2/tonne):

▪ GU Cement  = 880 

▪ GUL Cement = 780

▪ Slag = 150

▪ Aggregates = 30

▪ Fly Ash = 10

▪ Admixtures = 1

▪ Water = 1

So How Do I Produce Low Carbon Concrete?



Evaluating all your Raw Materials

▪ Utilize raw material EPDs

▪ Utilize local materials 

▪ Evaluate the cement type

Producing Low Carbon Concrete

*Up to 10% reduction possible



Maximize the Use of Supplementary Cementitious Materials (SCMs)

▪ Cement Type & SCM usage can result in dramatic reductions

Producing Low Carbon Concrete



Maximize the Use of Supplementary Cementing Materials (SCMs)

▪ Slag is the primary SCM in Ontario

▪ Silica Fume & Fly Ash can also be used

▪ New & innovative products are coming to market

Producing Low Carbon Concrete



Optimize Aggregates

▪ Larger Aggregate Size:

▪ Lower paste content versus more challenging placement conditions

▪ Aggregate Gradation Optimization

▪ Recycled Concrete Aggregates 

Producing Low Carbon Concrete



Utilize Chemical Admixtures

▪ Water reduction

▪ Improved placeability

▪ Innovative performance and 

carbon reduction products

Producing Low Carbon Concrete



Specifying Low Carbon Ready Mixed Concrete in Ontario



Performance-Based Specifications



Two Options in CSA A23.1/.2

Performance-Based Specifications



CSA A23.1 Table 5 – Owner Responsibilities

▪ Exposure Class

▪ Strength at Age (e.g., 35 MPa at 56 days)

▪ Required durability criteria (e.g., Maximum 0.40 
w/cm, Class C-1)

▪ Additional criteria for durability (AVS, RCP, 
Shrinkage Limits, etc.)

▪ Architectural Requirements (e.g., Colour, surface 
finish, etc.)

▪ Pre-qualification or verification criteria (i.e., Low 
Permeability, Low Shrinkage, etc.)

▪ Any other properties that might be required to meet 
the owner’s performance criteria 

Performance-Based Specifications



What Does This Mean for the Concrete Producer?
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Communication & Evaluation

▪ Schedule

▪ Placement method

▪ Special applications

Producing Low Carbon Concrete



▪ Specifications

▪ Weather Impacts

▪ Contractor Requirements

▪ Field Testing Variability

▪ Raw Material Availability

Challenges For the Concrete Producer
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Thank you! 
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