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The voice of Canada’s cement industry
Welcome to the Cement Association of Canada, the voice of Canada’s 
cement industry. Together with our members and partners in the 
concrete sector, we’re committed to making concrete a net-zero 
material of choice.

We’re helping to build a better, greener future.

“Canada’s cement and concrete industry are leaders in the fight to 
stop climate change.” – Adam Auer, President and CEO, CAC

www.Cement.ca

http://www.cement.ca/


▪ Climate Change

▪ Cement Manufacturing Process

▪ Concrete

▪ Decarbonizing Cement and Concrete

▪ Portland Limestone Cement (PLC) and SCMs

▪ C&D Recycling – Concrete, Lower Carbon Fuels

▪ Thank you
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Climate Change

“…four pillars of modern 

civilization: cement, steel, 

plastics, and ammonia…”, 

page 94

$17 eBook

$29 Amazon.ca
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Cement and concrete industry in BC
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▪ Cement Manufacturing Plants

• Heidelberg / Lehigh, Delta and Lafarge, Richmond

▪ Concrete Operations

•     “   d -  x d”  o       f             o   o   B 

• 17 precast concrete producers 

▪ Cement is a Strategic Local Asset

• Cement will continue to be required in all Metro Vancouver / BC infrastructure

• Want to see continued support for locally produced cement and concrete in housing, 

water & sewer utilities, public transportation, renewable energy, industry

• COVID-19 has highlighted the need for domestic manufacturing

▪ Jobs and Investment
• Supports more than 23,000 direct and indirect jobs in BC

• $11 billion in direct, indirect and induced economic impact



How cement is made
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Lafarge, Richmond, BC



Heidelberg / Lehigh, Delta, BC



ClinkerLimestone / gypsum
Portland 

Cement

Sand, gravel & water

CONCRETE

CO2

Fossil and 

low carbon

fuel

Cement and concrete production

60% process emissions

40% combustion emissions

1500 - 2000oC
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GHGs from 
cement 
production
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▪ Cement production is energy intensive

▪ GHGs produced both from combustion and process

▪ Cement production is responsible for about 8% of worldwide 
GHG emissions

▪ In Canada, cement production accounts for about 1.5% of 
Canada’s total GHG inventory

▪ Options to reduce GHG emissions:

▪ Produce lower carbon intensity cement (e.g. PLC, blended cement)

▪ Transition from fossil fuels (coal, natural gas) to lower carbon and 
biogenic fuels (e.g. urban woodwaste, wastewater biosolids)

▪ capture CO2 emissions, including irreducible process emissions

▪ Use higher levels of supplementary cementitious materials (SCMs)

▪ Use concrete effectively in construction

▪ Maximize re-carbonation of concrete at end-of-life



Cement Kiln
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Cement Kiln
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Raw Materials



Limestone
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Fuel



Burner
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Cement 
Chemistry
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▪ The main constituents in cement powder are:

3CaO · SiO2 (tri-calcium silicate)

2CaO · SiO2 (di-calcium silicate)

3CaO · Al2O3 (tri-calcium aluminate)

4CaO · Al2O3 · Fe2O3 (tetra-calcium aluminoferrite)

▪ Abbreviations:  C = CaO, S = SiO2, A = Al2O3, F = Fe2O3, H = H2O

▪ The main constituents in cement:  C3S, C2S, C3A, C4AF

Source:  Dr. L.C. Brown, CHML 242, UBC Applied Science, 1989



Cement Types

Page 24Source:  Dr. L.C. Brown, CHML 242, UBC Applied Science, 1989

TYPE 10 20 30 40 50

C3S 53% 47% 58% 26% 43%

C2S 24% 32% 16% 54% 37%

C3A 8% 3% 8% 2% 2%

C4AF 8% 12% 8% 12% 10%

Most 

Common
Lower Heat

High Early 

Strength
Low Heat

Suphate

Resisting



Cement Phase Diagram
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Concrete
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Cement and concrete industry in BC
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• 7-15% cement is added to 

water, sand and gravel

• but cement comprises 60% to 

80% of the carbon footprint of 

concrete

Concrete

Page 29



Concrete as an important 
building material
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▪ All construction requires concrete

▪ Twice as much concrete is used than all 
other materials combined

▪ over 20 billion tonnes / 8 billion m3 of 
concrete produced globally each year

▪ using 4 billion tonnes of cement

▪ Second most consumed material in the 
world, second only to water

▪ Concrete is inherently a local material
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Our challenge is 
reducing GHGs 
in the cement, 
concrete and 
construction 
industry
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▪ Net-Zero Carbon Concrete Action Plan and the “5-Cs”:

Clinker, Cement, Concrete, Construction, re-Carbonation

▪ Key areas to reduce GHG emissions:

▪ Produce lower carbon intensity cement (e.g. PLC, blended cement)

▪ Transition from fossil fuels (coal, natural gas) to lower carbon and 

biogenic fuels (e.g. urban woodwaste, wastewater biosolids)

▪ capture CO2 emissions, including irreducible process emissions

▪ Use higher levels of supplementary cementitious materials (SCMs)

▪ Use concrete effectively in construction

▪ Maximize re-carbonation of concrete at end-of-life



Canadian Cement Industry Partnering with Federal & 
Provincial Governments to Lower Carbon Footprint

1. Canada’s Cement Industry and the Government of Canada have 

partnered to establish Canada as a global leader in low-carbon 

cement and to achieve net-zero carbon concrete.

2. A reduction of 15 Megatonnes of GHGs needs to be achieved by 

2030. On-going additional reductions of 4 Megatonnes a year.

3. We are proud partners of an Industry-Government Working Group 

that includes the NRC, the SCC, and ISED* that are working 

together on broad adoption of Green Procurement Rules with the 

Treasury Board of Canada Secretariat.

*NRC – Natural Resources Canada
SCC – Standards Council of Canada
ISED – Innovation, Science and Economic Development

November 27, 2021Version 01 Page 34



ISED Roadmap to Net-zero Carbon Concrete
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Roadmap to Net-zero Carbon Concrete by 2050

• co-led by Federal Ministry of Innovation, Science and Economic 

Development (ISED) and the Cement Association of Canada

• working group includes representatives from the federal government, the 

Canadian cement and concrete industry, and relevant environmental 

experts

• announced on Wednesday November 9, 2022 at Burnco site in Saskatoon

François-Philippe Champagne, Minister of ISED

Marie Glenn, Board Chair, Cement Association of Canada

Adam Auer, President and CEO, Cement Association of Canada

Tom Zeis, CEO, Burnco Rock Products

https://ised-isde.canada.ca/site/clean-growth-hub/en/roadmap-net-zero-carbon-concrete-2050

• ISED announcement is the start of a more detailed Roadmap 

implementation process across industry



Canadian Net-Zero Carbon Concrete

▪Collaborative process across the industry, with 
Concrete BC Board, staff and member volunteers on 
5 working groups:

1. Clinker  (e.g. lower carbon raw materials)
2. Cement  (e.g. higher substitution) 
3. Concrete  (e.g. SCMs)
4. Construction  (e.g. additional optimization)
5. Carbonation

▪Development of draft roadmap underway

▪Release of the Net-Zero Concrete Action Plan

November 27, 2021Version 01 Page 36



Resilience, Durability and Longevity
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Build structures to a much 

higher standard of durability, 

resilience, and longevity

▪ Built in 1908-09

▪ Restored and converted to 

affordable housing in 1983

Europe Hotel, Vancouver

CN Tower, built in 1975
Life expectancy over 300 years

Repurpose existing 

structures



Decarbonizing CEMENT?
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• 80% of the industry’s greenhouse gas (GHG) emissions originate from cement production

• additional clinker substitution (e.g. higher limestone PLCs, blended cements, novel SCMs)

• lower carbon fuels instead of coal and natural gas

(e.g. waste derived biogenic fuels, green hydrogen, etc.)

• decarbonated raw materials

• but ~60% of those cement emissions are generated from process/chemical calcination 

emissions

• carbon capture, utilization and storage (CCUS)

• access to significant funding and tax credits to support private sector investment
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▪ PLC is made by inter-grinding clinker with up to 15% limestone, while 

regular cement contains 5% limestone

▪ PLC is a finer ground product than regular cement

▪ Reduces the embodied carbon of cement by up to 10% 

⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫

⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫

⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫

⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫⚫

Portland-Limestone Cement

 = finely ground clinker

 = finely ground limestone (15%)















Regular Portland Cement

⚫ = ground clinker, precursor to cement

⚫ = limestone (5%)
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Portland-Limestone Cement (PLC)



▪PLC produces concrete with the same durability and performance

▪Code-approved and available across Canada

▪Could reduce 1 million tonnes of GHG per year across Canada

▪Benefits additive to carbon reductions from using SCMs like flyash, 

slag and silica fume

▪GHG reduction potential of up to 10% for PLC and over 30% when 

used with other SCMs

Page 41

Portland-Limestone Cement (PLC)



Supplementary Cementitious Materials (SCMs)

▪SCMs reduce the cement and clinker content of a concrete mix

▪SCMs include waste flyash (from coal-fired power generation), slag from 

steel production, and silica fume from industrial processes

▪The blending or inter-grinding of cement or Portland-limestone cement with 

up to three SCMs can produce a blended cement

▪ In general, mixtures perform in a manner that can be predicted by knowing 

the characteristics of the individual ingredients

▪Benefits of concrete with SCMs include improved properties, lower cost 

and avoided GHG emissions

Page 42



A Technical Introduction to PLC, May 2021
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No charge

from CAC



Decarbonizing CONCRETE?
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▪ Procurement

▪ Support and education at Federal, Provincial and Municipal agencies to update procurement policies 

     “B        ”, ”M         I  o    o  H  ”, o   o   -based procurement practices, etc. 

▪ Codes and Standards

▪ Move towards Performance Based Codes, Standards and specifications

(e.g. instead of minimum cement requirements, maximum SCMs, etc)

▪ Changes to National Master Specifications

▪ Standards Council of Canada (SCC) operates under ISED

▪ Innovation and Funding

▪ Research and development (National Research Council of Canada also under ISED) and related 

R&D funding opportunities for the industry

▪ harvesting, processing and use of impounded flyash

▪ mineralization technologies

▪ etc.

▪ Support in accessing funding programs across government
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Source: Metro Vancouver Zero Waste Committee – January 9, 2023
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Source: Metro Vancouver Zero Waste Committee – January 9, 2023
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Source: Metro Vancouver Zero Waste Committee – January 9, 2023

C&D Recycling
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▪ Making cement is an energy-intensive process

▪ Cement production requires temperatures of 1300 to 1400 ºC

▪ Combustion emissions are from 30 to 40% of total emissions

▪ Conventional fuels include coal, and natural gas

▪ Alternative fuels include end-of-life automotive tires

▪ Lower carbon fuels include non-recyclable urban woodwaste, and 
other biomass, wastewater biosolids

▪ Emerging fuels include renewable natural gas and hydrogen

▪ Strong focus on transitioning to lower carbon, waste-based fuels

▪ Can reduce costs and lower GHG emissions

Lower carbon fuels
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Content
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Urban woodwaste from residential demolition, Vancouver
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▪ Can reduce costs and lower GHG emissions

▪ No post combustion residue, since ash by-products are irreversibly 
bound and form part of the final cement product

▪ 3Ts of combustion – Time, Temperature and Turbulence are very 
easily achieved in a large volume, high-temperature cement kiln

▪ Process control systems ensure stability of combustion process

▪ Continuous emissions monitoring systems (CEMS) monitor 
environmental performance

Lower carbon fuels
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Thank you
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Cement Association of Canada
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