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Cement production is among  
the largest emitters of CO2.

With global development, demand for  
concrete and therefore cement is expected  
to continue to increase.

No silver bullet: we must combine non-mutually-exclusive options, especially those with highest potential  
and commercial readiness.

60% of the emissions come from the basic  
chemical reaction. 

Hard to reach without fossil fuels -  
the low-carbon alternatives are not ready.
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Cement is a critical element of concrete,  
the most widely used building material  
in the world.
Global material usage  
(billion tons/year)

Global emissions (Gt CO2,eq/year)

Global cement demand (billion tons/year)

Basic cement process and distribution of emissions Selection of high-temperature industrial heat technologies 
for cement production

Distribution of concrete applications

Concrete (and therefore cement)  
is essential for critical infrastructure.

THE BASICS & THE GAPS CEMENT

OUR RECOMMENDATIONS

Want to learn more? Visit fcarchitects.org or contact us: mail@fcarchitects.org

Global cement demand Process emissions High-temperature heat

Early stage
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MATURITY LEVEL

Modernize building standards 
to favor low-carbon materials 
and circular use
Promote low-carbon practices 
in industry and curricula
Update building and 
infrastructure regulations 
based on required performance, 
instead of prescriptions on 
material content

Accelerate CCUS R&D, 
demonstration plants, 
infrastructure and early 
adoption
Develop the legal framework 
for CCUS
Step up carbon pricing and 
emissions trading systems  
to incorporate carbon‘s true 
cost and level the playing field

Use public procurement 
to stimulate low-carbon 
product demand and de-risk 
investment in innovation
Encourage a circular economy 
by improving access to waste 
concrete for recycling

Boost supply of affordable 
clean power and cut remaining 
incentives for fossil fuels
Drive R&D in low-carbon,  
high-temperature heat for 
industrial processes
Set maximum carbon 
emissions and advance 
upgrades from older 
combustion tech

Capture, store,  
and use carbon2

CO2 SAVING POTENTIAL

Oxyfuels

Direct separation

Post-combustion
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Electricity

Substitute
fossil fuels

CO2 SAVING POTENTIAL

Hydrogen

Waste and biomass

THE KEY CHALLENGES

CEMENT & CLIMATE CHANGE

THE MAIN SOLUTIONS

1 Reduce demand
for concrete

Reduce waste

Alternative materials

Better standards

CO2 SAVING POTENTIAL

Structural efficiency

4 Drive  
innovations

Alternative cements

Carbon curing

Recycled aggregate

CO2 SAVING POTENTIAL

Clinker reduction
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Like building 
four times 
Germany‘s  
infrastructure  
every year  
until 2050 
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