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Concrete is the foundation of our society
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We are aware of our footprint
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— and we will lower it!
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~7 % of global CO ,
emissions from cement

and concrete
(In Norway, ca 3 % of CO , emissions)



We are aware of our footprint — and we will lower it!
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Can we make
concrete a
carbon neutral
material?
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Our main levers to reduce emissions

Alternative fuels

Alternative raw materials

Carbon capture




Our bold project: Brevik CCS — the world’s first in the cement industry!
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When all traditional levers o
are fully utilized, what's next? q@'
Capturing CO ,! o~

400 kt

CO, capture per year

Demonstrate that it is possible
to decarbonize a hard to abate
sector
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A long journey with many steps

Operational
Start of

>7500 hours testing with

Aker's MTU Longship construction
launched
FEED study
Concept
Feasibility study
Technology study
, testing
Kick off TCB
Pre-
Full scale engineering
desk study
Attention

Heidelberg Materials 25.01.2024 Concrete day | Helsinki | CCS | Vetle Houg u



Our 2030 commitment:

Capture

of CO, cumulatively
through our CCUS projects

We drive the decarbonisation of our sector
and provide low-carbon products
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Driving CCUS with extensive and most advanced project portfolio in the sector

CCS 2026 2y CCS 2024

Edmonton, Canada 7 e Brevik, Norway
1000 kt CO, p.a. 8 A 400 kt CO, p.a.

‘ g / CCS 2030
CCS 2030 = i TnEey Slite, Sweden

Mitchell, USA - 1800 kt CO, p.a.

2000 kt CO, p.a.
CCS 2028

Geseke, Germany

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

800 kt CO, p.a. CCS 2031

Mokra, Czech republic
400 kt CO, p.a.

CCS 2028
Antoing, Belgium CCS 2030

800 kt CO, p.a. Fieni, Romania
600 kt CO, p.a.

CCS 2032 CCS 2028

Airvault, France Devnya, Bulgaria
800 kt CO, p.a. 800 kt CO, p.a.

CCU 2025 CCU 2019 CC 2025 CC 2024

Lengfurt, Germany Safi, Morocco Hanover, Germany Mergelstetten, Germany
70 kt CO, p.a. 50 t CO, p.a. LEILACY/ LEILAC 2 s OxyFueldemo —

We capture 10 Mt CO, cumulatively by 2030 and target net zero by 2050
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The Longship project: Create a CO: value chain

1. Carbon capture ’ |
. NORTHERN LIGHTS  _
® Brevik cement pla nt Receiving terminal
L . CELSIO0
e Hafslund Celsio incineration
BREVIK CCS
P lant CO: capture

* Yara Shuiskil, fertilizer*

e (rsted bio-energy*
2. Transport to Oygarden

3. Pipeline to storage in North Sea

*Not part of Longship, but willdeliver
to Northern Lights

. YARA SLUISKIL
CO: capture

Heidelberg Materials 25.01.2024 Concrete day | Helsinki| CCS | Vetle Houg



Carbon capture, transport and storage

Wagiith L
%;'" . ‘ ! , b
Rl
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Capture

« Solvents used for CO , capture
since 1930s

* Multiple units in operation

» Large technology development
effort to lower cost

Heidelberg Materials 25.01.2024

— not that new as you think!

Transport

* CO, pipelines in operation since
1970 s

e Around 2,600 km of existing
pipelines

 Ship transport of CO, based on

modified LPG technology
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Storage

* Injection for CO, for enhanced
oillrecovery since the 1970 s

e (CO, stored on the NCS since
1996 (Sleipner)



How we capture CO2 — with a liquid amine process

Cleaned flue gas

with little CO,
Temporary
CO, gas storage
Circulation of
amine solvent
Flue gas Fan
15 bar Liquid CO
- X | e | —
)} -267C LCO,
—>
« Heat from
cement process
Cooling and Absorber - binds Desorber - separates
cleaning the CO , to the CO, from amine by
liquid amine boiling

i
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June 2023. Preparation work
l’ before heavy lift campaign.
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Intermediate CO , storage
tanks.




We are first in the world
offering cement products 1 8
based on CCS: |

evozero evoBUILD
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Two principal product ranges based on CCS in Brevik will be offered

evoBUILD evozero

CO, reduction from CCS is allocated CO, reductions is attributed specifically to
with a technical principle. one product range according to mass
balance principle.

Produced Sold Produced Sold
cement cement cement cement

/ ‘ Grey cement

vy
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Taking a leap with carbon capture!

kg CO,/t
cement

800 ~

Bioenergy  Supplementary

e cementitious
materials Technical CCS
reduction in
600 - Brevik
400 v
200 -
O J

1990 2021 2025
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EU-ETS price development

120 €

100 €

80 € O
60 €

40 € O
20 €

0€
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

24 Heidelberg Materials 30/01/202 Heidelberg Materials and Brevik CCS
4



Cooperation, support and public acceptance: key pre

Interest for the project has

been overwhelming
From students to royalty

Support from authorities and

government
Every step of the way

_#
! Nurthern

nghts

Industrial partnerships along a

value chain
Aim for replicability
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Positive and inspiring media attention!

84

PRGH

Interest for the project

has been overwhelming
From students to royalty -
and a German vice
chancellor!
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))

Lieberdas CO , indie Erde
als indie Atmosphare

Rather leave the CO  , in
the ground than in the
atmosphere

Robert Habeck , during visit at Brevik cement plant, January 7, 2023

Heidelberg Materials 25.01.2024 Concrete day | Helsinki | CCS | Vetle Houg




Helidelberg
Materials

0



	What – capture the CO₂?�(and store it under ground)
	Concrete is the foundation of our society
	Concrete is the foundation of our society
	Concrete is the foundation of our society
	We are aware of our footprint – and we will lower it!
	We are aware of our footprint – and we will lower it!
	Dia numero 7
	Dia numero 8
	Dia numero 9
	Our main levers to reduce emissions
	Our bold project: Brevik CCS – the world’s first in the cement industry!
	A long journey with many steps
	Dia numero 13
	Driving CCUS with extensive and most advanced project portfolio in the sector
	The Longship project: Create a CO₂ value chain
	Carbon capture, transport and storage – not that new as you think!
	Dia numero 17
	Dia numero 18
	Dia numero 19
	Dia numero 20
	We are first in the world offering cement products based on CCS:�
	Two principal product ranges based on CCS in Brevik will be offered
	Taking a leap with carbon capture! 
	EU-ETS price development
	Cooperation, support and public acceptance: key pre-requisites
	Positive and inspiring media attention!
	Lieber das CO2 in die Erde als in die Atmosphäre��Rather leave the CO2 in the ground than in the atmosphere
	Dia numero 28


<<

  /ASCII85EncodePages false

  /AllowPSXObjects false

  /AllowTransparency false

  /AlwaysEmbed [

    true

  ]

  /AntiAliasColorImages false

  /AntiAliasGrayImages false

  /AntiAliasMonoImages false

  /AutoFilterColorImages true

  /AutoFilterGrayImages true

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CheckCompliance [

    /None

  ]

  /ColorACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorConversionStrategy /sRGB

  /ColorImageAutoFilterStrategy /JPEG

  /ColorImageDepth -1

  /ColorImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorImageDownsampleThreshold 1

  /ColorImageDownsampleType /Bicubic

  /ColorImageFilter /DCTEncode

  /ColorImageMinDownsampleDepth 1

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /ColorImageResolution 120

  /ColorSettingsFile ()

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /CreateJDFFile false

  /CreateJobTicket false

  /CropColorImages false

  /CropGrayImages false

  /CropMonoImages false

  /DSCReportingLevel 0

  /DefaultRenderingIntent /Default

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV <>

    /HUN <>

    /ITA <>

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

  >>

  /DetectBlends true

  /DetectCurves 0

  /DoThumbnails false

  /DownsampleColorImages true

  /DownsampleGrayImages true

  /DownsampleMonoImages true

  /EmbedAllFonts true

  /EmbedJobOptions true

  /EmbedOpenType false

  /EmitDSCWarnings false

  /EncodeColorImages true

  /EncodeGrayImages true

  /EncodeMonoImages true

  /EndPage -1

  /GrayACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageAutoFilterStrategy /JPEG

  /GrayImageDepth -1

  /GrayImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageDownsampleThreshold 1

  /GrayImageDownsampleType /Bicubic

  /GrayImageFilter /DCTEncode

  /GrayImageMinDownsampleDepth 2

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /GrayImageResolution 120

  /ImageMemory 1048576

  /JPEG2000ColorACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000ColorImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /LockDistillerParams false

  /MaxSubsetPct 100

  /MonoImageDepth -1

  /MonoImageDict <<

    /K -1

  >>

  /MonoImageDownsampleThreshold 1.50000

  /MonoImageDownsampleType /Bicubic

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /MonoImageResolution 1200

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /NeverEmbed [

    true

  ]

  /OPM 1

  /Optimize true

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /ConvertToRGB

      /DestinationProfileName (sRGB IEC61966-2.1)

      /DestinationProfileSelector /UseName

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 8.50394

      /MarksWeight 0.25000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /UseDocumentProfile

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXBleedBoxToTrimBoxOffset [

    0

    0

    0

    0

  ]

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXOutputCondition ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputIntentProfile ()

  /PDFXRegistryName ()

  /PDFXSetBleedBoxToMediaBox true

  /PDFXTrapped /False

  /PDFXTrimBoxToMediaBoxOffset [

    0

    0

    0

    0

  ]

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /ParseICCProfilesInComments true

  /PassThroughJPEGImages true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /sRGBProfile (sRGB IEC61966-2.1)

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



