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Introduction 
 
Cement – and concrete – are indispensable in our modern day lives. However, the production of 
traditional cement, better known as Portland cement (PC), is responsible for 8% of global CO2 

emissions. PC and PC based blends are by far the most used binder in concrete production, being 
used in more than 99% of concrete applications. Given that cement makes up for over 90% of CO2 

emissions at concrete level, substantial GHG emissions reductions for concrete will require eco-
innovation at the cement level.  
 
At present, many new technologies exist or are in full development to lower the CO2 emissions 
from cement and concrete. One of the most promising technologies is based on the substitution 
of traditional PC with low carbon materials displaying cementitious properties. Best known are 
blast furnace slag form iron production, or coal combustion fly ashes from power generation. As 
byproducts of industries in full transformation, however, their availability and properties are 
constrained. Therefore, recent years have witnessed the proliferation of a wide range of low 
carbon cements, relying on a wider variety of solutions, both in terms of materials and mixing 
designs (e.g. calcined clays, natural pozzolans, geopolymers…). A diversification of local 
(secondary) raw materials exists to substitute large volumes of PC, and most of these so-called 
‘supplementary cementitious materials (SCMs) and alternative binders’ have successfully entered 
the market already today. 
 
Their application, however, is thus far limited as their uptake is hampered by prescriptive 
standards. Indeed, European cement and concrete standard are prescriptive regarding cement and 
concrete compositions and tend to rule out non-traditional binders that have a lower CO2 footprint. 
In general, it is commonly accepted that prescriptive specifications are convenient, but that this 
convenience is obtained at the expense of (eco-) innovation and decarbonisation.  
 
Furthermore, also in view of the requirements of the Construction Products Regulation (CPR) to 
specify product standards on the basis of essential performance characteristics, there is an urgent 
need to shift from recipe-based to performance-based standards as this further improves and 
strengthens the European internal market for construction products.  
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Conceptual framework for performance-based standard 
 
To develop performance-based standards that enable material innovation and rapid 
decarbonization of the cement and concrete value chain, three elements are essential: 
 

a) Performance and impact parameters: properties that relate to desired performance or 
impact (strength, durability, environmental footprint…) 

b) Adapted quality criteria with regards to the desired use and impact.  
c) Good performance-based methods that can predict long term behavior (e.g. chloride, 

carbonation) with clear, reliable, and easy-to-use testing and calculation methods.  
 

Importantly, a growing number of regions and countries has successfully shifted from recipe-
based to performance-based cement standards. Best know is the ASTM standards for hydraulic 
cements (ASTM C-1157) which has been first developed in 1992 for the placement of this 
subgroup of cements on the US market. Inspired by this standard, more recent years have 
witnessed a growing number of Latin American countries to replace recipe-based cement 
standard(s) with a performance-based standard for common cements, allowing to further reduce 
the share of PC in the cements placed on their market.  Inspired by these examples, Europe must 
embark on a similar journey to align cement standards with the performance-based approach of 
the CPR and allow the much-needed upscaling of low carbon cements on the internal market.  
 
A schematic conceptual outline of a new performance based European standard for common 
cements is proposed below (figure 1), retaining as much as possible existing product classes while 
adding product durability and sustainability characteristics. As reflects from figure 2 – 
summarizing the European standard on common cements (EN 197-1) – such an approach would 
also greatly reduce complexity of placing new cements on the market, reducing red tape for 
industry.  
 

Figure 1: schematic visualisation of performance-based standard for common cements 
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Figure 2: schematic visualization of EN 197-1 for common cements 
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