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● Approximately two thirds of CO2 output can be attributed to raw material-induced process emissions from 

limestone calcination, whilst energy-related CO2 emissions from the fuels used account for the rest.

● Since 1990 German cement manufacturers have managed to reduce CO2 emissions by 22 % in both 

specific and absolute terms mainly by means of 

− improvements in the area of thermal efficiency,

− a reduction in the clinker content in cement,

− increased use of alternative fuels containing biomass as a substitute for fossil energy sources.

● Process-related CO2 emissions associated with clinker production cannot be lowered by employing 

conventional means.

● Efforts to fully decarbonise the sector will rely heavily on

− partly new CO2-efficient raw materials for the production of clinker and cement

− innovations in concrete manufacturing and construction

− a reduction in the clinker content in cement, carbon capture at the cement plant and its subsequent 

utilisation and storage (CCUS).

ACHIEVING NET ZERO EMISSIONS:
CHALLENGES AND OPPORTUNITIES FOR THE CEMENT SECTOR
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● It will require the cooperation

of the entire value chain:

− equipment suppliers,

− concrete manufacturers,

− designers and architects,

− construction industry,

● but also an effective policy framework which will allow for the 

competitive production of low-carbon and successively 

decarbonised cements and concretes.

● At the same time it is necessary to promote markets for “green” 

products, taking into account that these tend to be considerably 

more expensive than those produced conventionally.

● It will only be possible to successfully master this transformation 

with the necessary infrastructure, for example 

− a widespread carbon-free power consumption,

− transportation of CO2 and hydrogen.

● The society as a whole will also have to be engaged in this 

process in order to create a common understanding of the 

technological and economic changes.



● The study developes two scenarios aimed at reducing direct CO2 emissions of the German cement 

industry and the cement and concrete value chain as a whole:

− an ambitious reference scenario,

− a climate neutrality scenario.

DECARBONISATION OF CEMENT AND CONCRETE:
SCENARIOS UP TO THE YEAR 2050
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● External effects which cannot be directly influenced and which are considered to be reduction factors in 

both scenarios include:

− the natural process of recarbonation,

− a slight decrease in the construction demand.



DECARBONISATION OF CEMENT AND CONCRETE:
AMBITIOUS REFERENCE SCENARIO UP TO THE YEAR 2050
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Essentially provides the 

enhanced deployment of 

currently available CO2

reduction technologies:

● Further considerable 

increases in thermal 

efficiency and the use of 

alternative fuels

● widespread broader use 

of CO2-efficient CEM II/C 

cements

● advancement of concrete 

construction methods

with regard to resource 

efficiency



DECARBONISATION OF CEMENT AND CONCRETE:
SCENARIO CLIMATE NEUTRALITY UP TO THE YEAR 2050
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Goes even further, 

assuming the additional 

use of breakthrough 

technologies like

● establishing CEM VI

● new binders

● use of hydrogen as 

energy source

● further increases in 

efficiency in concrete 

production and use

● carbon capture, utiliza-

tion and storage (CCUS)



RESULTS FOR THE AMBITIOUS REFERENCE SCENARIO
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● The ambitious reference scenario yields a 19 % reduction in CO2 emissions by 2030 as compared to the 

status quo in the year 2019 (approx. 40% vis-à-vis 1990).

● Without the use of breakthrough technologies such as CCUS, a 36 % reduction will be achieved by 2050 

in comparison with 2019. This corresponds to around 50 % vis-à-vis 1990.

● A 36 % reduction in CO2 by 2050 would thus be equivalent to completely eliminating today's volume of 

fuel emissions.

● This illustrates the ambitious nature of the reference scenario and at the same time highlights the fact that 

it will not be possible to fully decarbonise cement and concrete without breakthrough technologies.



RESULTS FOR THE CLIMATE NEUTRALITY SCENARIO
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● The climate neutrality scenario already yields a CO2 reduction of around 27% by 2030 as compared to 

2019 (approx. 55% vis-à-vis 1990).

● Initial demonstration plants for carbon capture on an industrial scale already will contribute to annual CO2

savings of roughly 1 million tonnes in 2030.

● With the exploitation of all available potential for CO2 reduction along the value chain, including 

recarbonation and slightly lower construction demand, the cement industry will achieve net zero 

emissions by 2050.

● In this scenario, the widespread use of CCUS technologies would reduce the volume of CO2 by around 

10.4 million tonnes per year.

● Through the sustainable use of biomass-containing waste as fuel in combination with carbon capture it is 

possible that the cement industry could even provide a carbon sink with a removal of roughly 1.6 million 

tonnes of CO2 from the atmosphere.



ASSUMPTIONS AND RESULTS FOR BOTH SCENARIOS
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SUCCESSFUL INDUSTRIAL TRANSFORMATION:
PREREQUISITES AND BOUNDARY CONDITIONS
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● More than double the amount of power will be required for clinker production as a result of the widespread 

use of carbon capture technologies.

● This makes the availability of renewable energy and high-performance power grids an important 

prerequisite for climate neutrality in all sectors.

● Long-term access to adequate amounts of alternative fuels containing biomass, which now already play a 

major part in minimising fuel-induced CO2 emissions in the cement industry.
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● How urgent a coherent concept for a CO2 infrastructure is can be illustrated by the many 

industrial carbon capture projects that are currently being planned.

● In most cases, solutions are needed to address the question of how the captured CO2

can be transported from the cement plant to its destination, for example a chemical park 

or refinery or even a storage site in the North Sea.

SUCCESSFUL INDUSTRIAL TRANSFORMATION:
PREREQUISITES AND BOUNDARY CONDITIONS
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● Call for a comprehensive policy package along the entire cement and concrete value 

chain to provide the right incentives and create an environment in which business 

activities can be geared to the needs of climate protection.

● Creation of a level playing field where low carbon products can compete on an equal 

footing with less cost-intensive conventional technologies and where carbon leakage is 

also effectively prevented.

● The study shows that there are many measures available which are suitable for 

immediate implementation. This applies in particular to building activities and the 

creation of a set of regulations which will continue to enable reliable and low-carbon 

construction in the future.

● However, by far the greatest contribution to the decarbonization of cement and 

concrete can only come from carbon capture at cement plants.

● Discussions about the use of CCUS technologies are becoming more and more 

objective in the context of the climate goals set down in Paris and the European Green 

Deal.

SUCCESSFUL INDUSTRIAL TRANSFORMATION:
PREREQUISITES AND BOUNDARY CONDITIONS
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● From the point of view of the cement industry, it will be most important over the next few 

years to reach a new fundamental consensus in the areas of politics, economics, science 

and civil society on the development of a climate-neutral technology mix for the future.

● The result will be a variety of reduction options, some specific to certain sectors and 

others of a general nature.

● The ultimate goal is to agree on a common transformation process paving the way to an 

era of decarbonisation.

SUCCESSFUL INDUSTRIAL TRANSFORMATION:
PREREQUISITES AND BOUNDARY CONDITIONS



REQUIREMENTS FOR A SUITABLE FRAMEWORK FOR 
DECARBONIZATION IN A NUTSHELL
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● Consideration of the entire construction value chain with regard to climate protection

● Creation of incentives for investment in more climate-friendly cements and concretes

● Attachment of greater significance to the climate footprint

● Provision of sufficient incentives for customers

● Development and application of climate protection criteria for the awarding of public construction contracts 

in collaboration with the industry

● Prioritisation of an integrated life cycle approach

● Making economic incentives open to all types of technology

● Training and utilisation of the potential offered by digitalization

● Avoidance of undesirable carbon leakage effects

● Promotion of breakthrough innovations for carbon capture, utilization, transport and storage

● Development of concepts for (regional) CO2 infrastructure networks

● Expansion of the renewable power supply system


