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Day 1: Introducing the EU ETS regulatory framework  focus on allocation 
methods and fall-back benchmarks
Day 2: Technical session with focus on EU ETS iron steel sector
Day 3: Technical session with focus on EU ETS cement sector
Day 4: Technical session with focus on EU ETS aluminium sector
Day 5: Technical session with focus on EU ETS electricity and fertilizers 
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Cement: overview of product benchmarks
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Grey cement clinker: definition and boundaries
White cement clinker and lime: definition and boundaries
From theory to actual implementation: ETS layout of a cement plant
From theory to actual implementation: production data on BDR (activity 

data, Calcium&Magnesium contents, Prodcom codes, CN codes etc.) 
From theory to actual implementation: emissions at sub-installation level 

for benchmark update 
From theory to actual implementation: summary and calculation 
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Share (%) of verified emissions in EU27 industry 
sectors in t CO2 equivalent reported under ETS, 
2021
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Overview of cement product benchmarks



Activities of benchmarks….

Production 
of cement 
clinker

81%

Production 
of lime, or 
calcination 

of 
dolomite/mag

nesite
18%

Production 
or 

processing 
of gypsum or 
plasterboard

1%

Share of emissions of benchmarks 2016 –
2017 divided by activities  
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Cement is the main component in concrete, which is the second 
most consumed resource in the world, after water.
The industry emits nearly 900 kg of CO2 for every 1000 kg of 
cement produced….

Natesan Mahasenan, Steve Smith, Kenneth 
Humphreys,
- The Cement Industry and Global Climate 

Change: Current and Potential Future Cement 
Industry CO2 Emissions,
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Cement facilities in EU
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Overview of cement product benchmarks



Cement production in Europe
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Overview of cement product benchmarks



Global and EU27 cement production
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Overview of cement product benchmarks



Production routes…. Cement 
clinker 
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Production routes…. Portland cement 
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Production routes…. Aluminous cement 

November 26th 2024 12

Overview of cement product benchmarks



Conten
t

Portland 
cement

Siliceo
us fly
ash

Calcareou
s cement

Slag
cement

Fume 
silica

SiO2 21.9 52.0 35.0 35.0 85–97

Al2O3 6.9 23.0 18.0 12.0 0

Fe2O3 3.9 11.0 6.0 1.0 0

CaO 63.0 5.0 21.0 40.0 <1

MgO 2.5 0 0 0 0

SO3 1.7 0 0 0 0

Source: S. P. Dunuweera, R. M. 
G. Rajapakse

Many types.. 

Portland cement represents over 80% of EU27 cement production . 
It is currently made by calcining limestone (calcium 
carbonates) and sintering the resulting calcium oxide at high 
temperature with silicates from clay and quartz; the resulting 
clinker is then ground with additives producing a fine and 
reactive powder principally made of calcium silicates.
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Activities with production 
thresholds…. BDR
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Activities with production 
thresholds…. 

And benchmarks….
BDR
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B
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D
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J
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Grey cement 
clinker
79%

White cement 
clinker

2%

Lime
16%

Dolime
1%

Sintered dolime
1%

Plaster
0%

Dried secondary 
gypsum

0%

Plasterboard
1%

GHG emissions covered by benchmark in 2016/2017

Activities with production 
thresholds…. 

And benchmarks….
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Activities with production 
thresholds…. 

And benchmarks….

Grey cement clinker
White cement clinker

Lime
Dolime
Sintered dolime

Dried secondary gypsum
Plasterboard
Plaster
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Plasters consisting of calcined gypsum or 
calcium sulphate (including for use in 
building, for use in dressing woven fabrics or 
surfacing paper, for use in dentistry, for use 
in land remediation) in tonnes of stucco 
(saleable production). 

Alpha plaster, plaster that is further 
processed to plasterboard and the production of 
the intermediate product dried secondary 
gypsum, are not covered by this product 
benchmark.
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Product benchmarks on BDR



Dry secondary gypsum is an intermediate 
product in the production of plasters 
or plasterboard. Dry secondary gypsum 
is produced by recycling:
• Secondary gypsum: a by-product of 

flue gas desulphurisation plants 
(FGD or DSG) produced by the power 
generation industry

• Waste generated by the factory due 
to rejects or damage that is 
recycled internally by the factory 
and not sent to landfill;

• Any waste material returned to the 
factory by the building sector;

• Any waste gypsum products received 
from demolition of existing 
buildings.

• Any other recycled material 
processed separately by the plant
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Product benchmarks on BDR
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The benchmark covers boards, sheets, 
panels, tiles, similar articles of 
plaster/ compositions based on plaster, 
(not) faced/ reinforced with paper/ 
paperboard only, excluding articles 
agglomerated with plaster, ornamented 
(in tonnes of stucco, saleable 
product). 

High-density gypsum fibreboards are not 
covered by this product benchmark.
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Activities with production 
thresholds…. 

And benchmarks….

Grey cement clinker
White cement clinker

Lime
Dolime
Sintered dolime

Dried secondary gypsum
Plasterboard
Plaster

November 26th 2024 26

Grey cement clinker: definition 
and boundaries



Production routes…. Cement clinker 
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Grey cement clinker: definition 
and boundaries



1. Raw materials, mainly limestone and clay, are quarried and crushed
2. They are ground and mixed with other materials - such as iron ore or 

ash
3. They are fed into huge, cylindrical kilns and heated to about 1,450C 

(2,640F)
4. The process of "calcination" splits the material into calcium oxide and 

CO2
5. A new substance called clinker emerges as marble-sized grey balls
6. The clinker is cooled, ground and mixed with gypsum and limestone
7. The cement is transported to ready-mix concrete companies

How is Grey cement clinker made? 
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Back to cement production… How are emissions divided? 
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Back to cement production… How are emissions divided? 
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Grey cement clinker: definition 
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Grey cement clinker or 
alternative hydraulic binders for 
the production of cement, as 
total amount of hydraulic binder 
produced. 

Products produced within the 
system boundaries of other 
product benchmarks or as 
byproducts or waste of other 
production processes are not 
covered by this benchmark, 
including fly ash, blast-furnace 
slag, steel slag, silica fume, 
paper sludge.
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Scope 
potential sources of CO2 emissions: 
- calcination of limestone in the raw materials
- conventional fossil kiln fuels
- alternative fossil-based kiln fuels and raw materials
- biomass kiln fuels (biomass wastes), non-kiln fuels, 
- non-carbonate carbon content of limestone
- shales and raw materials used for waste gas scrubbing.

Emissions calculation

Process emissions from raw meal components can be monitored 
in accordance with
Method A: Based on the carbonate content of the process 
input;
Method B: Based on the amount of clinker produce. 

Grey cement clinker: definition 
and boundaries

November 26th 2024



34

Calculation Method A: Kiln Input Based:
Unless the raw meal is characterised, the operator shall 
apply the uncertainty requirements for activity data 
separately to each of the relevant carbon-bearing kiln 
inputs, avoiding double counting or omissions from returned 
or by-passed materials

Calculation Method B: Clinker Output Based 
The operator shall determine activity data as the clinker 
production [t] over the reporting period in one of the 
following ways: 
(a)by direct weighing of clinker; 
(b)based on cement deliveries, by material balance taking 

into account dispatch of clinker, clinker supplies as 
well as clinker stock variation, using the following 
formula: 

0,525 t CO2/t 
clinker

CaO and MgO

CaCO3, MgCO3

Kiln Input Based Where cement kiln dust (CKD) and bypass dust
leave the kiln system the operator shall not consider the 
related raw material as process input, but calculate emissions 
from CKD in accordance with subsection C.

Grey cement clinker: definition 
and boundaries

November 26th 2024
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C. Emissions Related to Discarded Dust
The operator shall add CO2 emissions, 
from bypass dust or cement kiln dust 
(CKD) leaving the kiln system, corrected 
for a partial calcination ratio of CKD 
calculated as process emissions in 
accordance with Article 24. 

D. Emissions from non-carbonate carbon in raw meal 
The operator shall determine the emissions from 
non-carbonate carbon at least from limestone, shale 
or alternative raw materials (for example, fly ash) 
used in the raw meal in the kiln

Grey cement clinker: definition 
and boundaries

November 26th 2024
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White cement clinker or alternative 
hydraulic binders for use as main binding 
component in the formulation of materials 
such as joint filers, ceramic tile 
adhesives, insulation, and anchorage 
mortars, industrial floor mortars, ready 
mixed plaster, repair mortars, and 
watertight coatings with maximum average 
contents of 0.4 mass-% Fe2O3, 0.003 mass-
% Cr2O3 and 0.03 mass-% Mn2O3. Expressed 
in tonnes of hydraulic binders (as 100% 
clinker/alternative hydraulic binders). 

Products produced within the system 
boundaries of other product benchmarks or 
as byproduct or waste of other production 
processes are not covered by this 
benchmark, including fly ash, blast-
furnace slag, steel slag, silica fume, 
paper sludge.” In other words, cement 
clinker or alternative hydraulic binder 
need to fulfil all of the following 
quantitative criteria regarding the 
content of certain substances: 
1. content Fe2O3 of equal or lower than 

0.4 mass-% 
2. content Cr2O3 of equal or lower than 
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Activities with production 
thresholds…. 

And benchmarks….

Grey cement clinker
White cement clinker

Lime
Dolime
Sintered dolime

Dried secondary gypsum
Plasterboard
Plaster
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Quicklime: calcium oxide 
(CaO) produced by the 
decarbonation of 
limestone (CaCO3). 
Expressed in tonnes of 
’standard pure’ defined 
as lime with a free CaO 
content of 94.5%.

November 26th 2024 40

White cement clinker and lime: 
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Given the wide range of product qualities that can be achieved, 
the product benchmark for lime refers to a standard composition 
concerning calcium oxide and magnesium oxide:
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Dolime or calcined dolomite as mixture of 
calcium and magnesium oxides produced by 
the decarbonation of dolomite 
(CaCO3.MgCO3) with: 
- a residual CO2 exceeding 0.25%, 
- a free MgO content between 25% and 40% 

and
- a bulk density of the commercial 

product below 3.05 g/cm³. 
Dolime shall be expressed as ’standard 
pure dolime’ quality with a free CaO 
content of 57.4% and a free MgO content 
of 38.0%.
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White cement clinker and lime: 
definition and boundaries



“Mixture of calcium and 
magnesium oxides used solely 
for the production of 
refractory bricks and other 
refractory products with a 
minimum bulk density of 3.05 
g/cm³. Expressed in tonnes of 
saleable sintered dolime
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White cement clinker and lime: 
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Definition and explanation of 
processes and emissions 
covered:

+ “process emissions” 
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CaCO3  CaO + CO2
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 Calcium Oxide + 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑑𝑑𝐶𝐶𝐶𝐶𝑑𝑑𝐶𝐶𝑑𝑑𝐶𝐶

Emissions of 
CO2 will

depend on the 
use 
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Everythi
ng

clear???
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Lime production data on BDR 
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Lime production data on BDR 
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Lime production data on BDR 
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Lime production data on BDR 



Given the wide range of product qualities that can be achieved, 
the product benchmark for lime refers to a standard composition 
concerning calcium oxide and magnesium oxide:
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Lime production data on BDR 
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Standardization of the dolime production

Lime production data on BDR 
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Biomass and ISO 
17.025
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In the example given, 
the GHG emission
intensity was about
0,714 (t CO2 / t) 
in average for 
the years 2016 
– 2017. 

Remember 
the main 
fuel used?

Emissions at sub-installation 
level for benchmark update
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In the example given, 
the GHG emission
intensity was about
0,83 (t CO2 / t) in 
average for the 
years 2021 –
2022. 

Remember 
the main 
fuel used?

Emissions at sub-installation 
level for benchmark update
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Emissions at sub-installation 
level for benchmark update

For clinker production…
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Emissions at sub-installation 
level for benchmark update
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In the example given, 
the GHG emission
intensity was about
0,92 (t CO2 / t) in 
average for the 
years 2021 –
2022. 

Remember 
the main 
fuel used?

Emissions at sub-installation 
level for benchmark update
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Summary and calculation Lime
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Summary and calculation Lime
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Summary and calculation Lime
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Summary and calculation Lime
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Summary and calculation Lime
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Summary and calculation Lime
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Summary and calculation Clinker
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Summary and calculation Clinker
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