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Concrete Accounts for More Than 50% of Everything We Make1

Most widely produced solid material on earth

• Concrete delivers…

• Economy

• Strength

• Durability & Resilience

• Versatility

• Because concrete is practically synonymous 
the term construction it….

• Is responsible for 7% – 8% of global 
manmade CO2 emissions

• It can be argued this is a relatively small CO2

investment for more than 50% of the stuff we 
make but, we are working to lower these #s 

1Rencontre du Conseil d’Etat avec la Présidence de l’EPFL EPFL Fribourg, 
https://www.concrete.org/portals/0/files/pdf/webinars/ws_S23_KarenScrivener.pdf11/6/2024 2024 Fall ACI Convention | Philadelphia | Sustainability | L. Rowland 

Concrete the World’s Building Material

https://www.concrete.org/portals/0/files/pdf/webinars/ws_S23_KarenScrivener.pdf
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“Cementitious materials make up > 50% of everything we produce."

“It is only for this reason they account for 8% of CO2 annually."

To replace "25% of cementitious materials would require 
planting forest 1.5 times the size of India.. Then wait 30-years”

CO2 in concrete

Copper

Slide adapted from LC3 presentation 3.31.2023 
by Prof. Karen Scrivener
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CO2 in concrete

Cement is a very 
sustainable material 
with relatively low 
environmental impacts. 

Concrete is global 
sustainable building 
material of choice, its 
CO2 impacts are the 
very low.
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X = Included in Cradle to Gate   MND = Module Not Declared 
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A material’s GWP is determined by completing a Life Cycle Assessment (LCA)

• As required by the North American PCR (Product Category Rule) for Portland cement GWPs are for...

• Cradle to Gate - accounting for all the inputs in a LCA Production Stage (Modules A1 to A3)

• Findings from LCAs are best summarized in a Type III EPD



LCA Modules A1 – A2
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A1 Extraction and Upstream Production 

• Module A1 covers raw material acquisition and 
preprocessing, extraction and initial processing

LCA Modules A1 – A2

Understanding LCAs



Portland Cement LCA Modules A1 - A3
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Understanding LCAs



Embodied carbon in cement A1 – A3, “Cradle to Gate”

Extraction and Upstream 
Production

A1

Quarry
Primary 
Crusher Transport Raw mill Clinker Cooler & 

Finish mill

Approx. % of CO2

emissions based on Edmonton’s 
816 GWP for Type GU (CEM 1)

< 1%

Burning Fuel + Calcinating Limestone 
(CaCO3 → CaO + CO2)

< 1% < 1%

TransportA2

2%

Cement ManufactureA3

7%25% 63%

Calcination is 
largest %

Cement’s carbon “facts-of-life”
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CO2 impacts in A3 cement manufacturing

• Clinker > Calcium Silicate compounds

• Process emissions for clinker ~ 2/3

• “Calcining” limestone CaCO3

• CaCO3 → CaO + CO2

• Process CO2 emissions 0.51 kg/kg 

• Burning fuel/pyroprocessing and misc. ~ 1/3

• Targeting temperatures ~ 2,800° F

• Greatly reduced by Alternative Fuel use

• Remaining CO2 from running equipment & misc. operations 

Portland Cement LCA Module A3
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Heidelberg Materials Low Carbon Concrete Solutions



CO2 in cement

1 t clinker 1 t cement

Reduce the CO2

emissions during 
production

Reduce the clinker 
content in cement

1 2

11/6/2024
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Clinker reduction

• Key strategy for reducing embodied CO2 aka GWP

• Performance Specifications enable use

• Significant reduction potential depending on 
available materials and type of application

Low Carbon Cements and Concrete Mixes

OPC / Portland

~ 94% Clinker < 5% Limestone

~ 82% Clinker < 15% Limestone

~ 56% Clinker 40% Slag Cement .

Current technologies at the cement plant

• Interground limestone and SCM incorporation

• Recycled raw materials for clinker production

• Alternative fuels and heat recovery technologies

11/6/2024



75%

1.0%

7% 15%

ProductionAggregate Transport Misc.

▪ Process technology in 
cement

▪ Alternative binding agents 

▪ Implementation in 
concrete by utilising 
flexible concrete 
technology mean 

▪ Local, low energy 
and low GWP 
building materials 
are a central. 

▪ An uncounted CO2 
success factor

▪ Efficient logistics 

▪ Utilize Rail and 
Barge transport 
when available. 

CO2 in concrete is more than just cement

2%

Cement / binders
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▪ Efficient logistics 

▪ Utilising state-of-
the-art drive units

▪ Openness for new 
technologies

CO2 in Precast Concrete





Pioneering the decarbonisation of our sector
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across the 
cementitious materials portfolio by 2030

cementitious material as 
average across the whole portfolio in 20301

10 million tons 
cumulative CO2

reduction through 
CCUS by 2030

Corporate carbon footprint reduction in line with SBTi 1.5°C path by 2030

11/6/2024

will be generated from 
sustainable products by 2030

1 Scope 1, 2 acc. to GCCA; 2 Reference year 1990 with an average of 750 kg CO2/t of cementitious material
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• Energy efficiency in production 

• Natural gas and Alternative Fuels

•

• PLCs and Blended Cements

• Use SCMs and optimize mixes

• Utilize real time mix and maturity monitoring  

• Optimize concrete mixes/element shapes and right sized design

Tools for Decarbonizing 



Carbon Capture and Storage

• Brevik, Norway

• Worlds 1st Industrial Scale CCS plant

• Operational in 2024

• 400,000 tons/year ~ 50% of total 

• Edmonton, Canada 

• 1st full scale CCS project

• 1,000,000 tons/year ~ 95% + of total 



Heidelberg Materials CCUS

• evoZero is the world’s first carbon captured net-
zero cement offered at scale and without 
compromising on quality. 

• CCUS is key to achieve our sustainability goals, a 
safe, reliable means to decarbonize our industry.

• The “evo” family will unite all sustainable brands, 
and evoZero will be our #1 premium product.
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Heidelberg Materials global CCUS Projects – publicly communicated
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CCS 2027
Edmonton, Canada
1000 kt CO2 p.a.

CCS 2030
Mitchell, USA
2000 kt CO2 p.a.

CCS 2028
Padeswood, UK
800 kt CO2 p.a.

CCS 2029
Antoing, Belgium
800 kt CO2 p.a.

CCS 2030
Airvault, France
1000 kt CO2 p.a.

CCU 2019
Safi, Morocco
50 t CO2 p.a.

CC 2025
Hanover, Germany
LEILAC1 / LEILAC 2

CC 2025
Mergelstetten, Germany
OxyFuel demo

CCS 2029
Geseke, Germany
700 kt CO2 p.a.

CCS 2028
Devnya, Bulgaria
800 kt CO2 p.a.

CCS 2030
Slite, Sweden
1800 kt CO2 p.a.

CCS 2024
Brevik, Norway
400 kt CO2 p.a.

CCU 2025
Lengfurt, Germany
70 kt CO2 p.a.



Evolve Family of Low Carbon Building Materials in North America
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Slag cement is excellent low GWP GUL replacement

We are increasing our abilities as Slag Cement supplier

• Slag is byproduct of iron produced in blast furnace

• Slag contains calcium, alumina and silica is hydraulic

• Granulation of the molten slag by quenching is critical 

• Air cooled slag will crystallize and become non-reactive 
and is only suitable for use as aggregate

• Globally many blast furnace operations would benefit 
from installing granulators to produce slag cement

• Requires significant capital investment & steady market

• Typical doses start at ~ 40% replacement
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Innovative Materials – Harvested Coal Ash



Fly Ash is low GWP replacement for PLC

Securing fly ash supply to further reduce our 
CO2 footprint

• Acquired SEFA Group in 2023 secures 
largest recycled fly ash sources in USA

• This strengthens our ability to provide low-
carbon cementitious products in key 
markets

• It provides a solid platform for growth on 
the path to carbon neutrality
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Innovative Materials – Harvested Coal Ash



• Calcined Clays

• LC2 – Limestone Calcined Clays

• LC3 – Limestone Calcined Clays Cements

• Metakaolin – calcined high alumina clay

• Volcanic deposits

• Volcanic tuffs, pumicites, and zeolites
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Photos courtesy Franco Zunino, 2020

SCMs as a Tool for Decarbonation

• Bio char – ash from organic waste

• GGP – ground glass pozzolan



ReConcrete an Alternative Cement Replacement to Reduce Emissions, & Improve Concrete

11/6/2024

SCMs as a Tool for Decarbonation

RCP (Recycled Concrete Paste) and cRCP for …

• Alternative raw material in cement clinker production

• Used as SCM to replace Portland or Portland Limestone Cement

• Can “carbonate” to permanently absorb/sequester CO2

o Via exposure to flue gasses resulting carbonated RCP (cRCP)

o cRCP has potential to mineralize ~ 150 kg CO₂ per ton

o Or roughly = to 30% of “process” CO2 from calcination

• Will be important part of the Circular Economy
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ReConcrete an Alternative Cement Replacement to Reduce Emissions, & Improve Concrete

11/6/2024

SCMs as a Tool for Decarbonation

Recycled Concrete Paste (RCP) and cRCP
for full recycling of demo or come-back 
concrete

• Alternative raw material

• Used as SCM to replace Portland or 
Portland Limestone Cement

• Can “carbonate” to permanently 
absorb/sequester CO2

o Via exposure to flue gasses resulting 
carbonated RCP (cRCP)

o cRCP has potential to mineralize ~ 150 kg 
CO₂ per ton

o Or roughly = to 30% of “process” CO2

from calcination
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TX Active photocatalytic cement

• This “smog-eating” cement produced concrete that 
abates NOx a primary urbane air pollutant 

• TX Active most often bright white color, is self-
cleaning and suitable for architectural applications. 

• Fred D. Thompson U.S. Courthouse in Nashville is 
winner in 2024 ACI Excellence in Concrete Awards

o Annual NOx abatement benefit equal to more 
than a thousand (1,054) trees or,  

o Permanently removing 230 cars from the road

• All the structural benefits of traditional concrete

• HM Headquarters on Slide 1 ~ 550 trees / 120 cars

11/6/2024

Innovative Materials to Reduce Impacts
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Carbonation is when concrete takes up CO2

• During the concrete’s service life > up to 50% in block

• At deconstruction phase of life cycle 

• Factors that affect uptake include:

• Percentage of exposed surface area

• Surface coatings and treatments

• Porosity and how open the matrix is 

• Climate, i.e. exposure to moisture 

• Mix components / binders used

• End of service life treatment

https://precast.org/2015/07/understanding-carbonation/

Depth of 
carbonation• Atmospheric CO2

• CaCO3

• Ca(OH)2

• CO2 + H2O       H2CO3

• H2CO3 + Ca(OH)2 CaCO3 + H2O
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Natural Carbonation



• Nanotechnology can provide efficient 
decarbonization pathways 

• Can abate greenhouse gas (GHG) 
emissions

• Become another tool in Decarbonizing 
the world’s most used building material

• We need to understand and learn to use 
these materials. 

11/6/2024

Innovative Materials to Reduce Impacts
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