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| Forecast construction sector 2030

Market Size of Top Global Construction Markets
($bn, 2014 prices)

4500 —
4000 —

3500 —

PWC: The global construction
sector will grow by 70 % over the

“-._.__._—'
next 10 years e R
1500 —
1000 —
ﬁ_—
500 — /
DI:I T T T T '| T T T T T T T T I T T T T | T T T T I
2005 2010 2015 2020 2025 2030
mmm China == Western Europe us India = Japan = Indonesia

Source: Global Construction Perspectives, Oxford Economics

mn
 cementirholdin g " Concretely Dynamic



Cement — and concrete — binds the world together. Today and
tomorrow
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| Baseline for the use of concrete in Denmark

Produktion
mio. m3 beton

Pre-cast elements

m h
r Cementlrholdmg \ Concretely Dynamic

CALTAGIRONE GROUP



| We focus on sustainability in the whole process

SUSTAINABLE CEMENT PRODUCTION

Production
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Production
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| Target for reducing the CO,-emissions from Aalborg Portland

70% -100% 7

Baseline
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| Two CO,-sources in cement production

Chemical process
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| What is FutureCem?

30% clinker replacement

120
 Breakthrough technology: Substitution of portland 115
clinker with a combination of calcined clay and
limestone 110
* 30% less CO2. Maybe even more 105

* Global patent ImSynergy affipf

« High quality product — tested in lab, in real life
(aggressive environment) and in large scale production

28D strength (CEM | = Index 100)

95 -
* Possible introduction on the Danish market in 2020
90
This is just one of one current development of new -
cement types and running climate optimization of the O krviastoing LTy
product pon‘folio 100% Danish clay  72% Danish clay
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| Demonstration projects
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Value Chain
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EMBODIED CARBON REDUCTION POTENTIAL

Embodied carbon reduction potential at different stages of a building project

100%
4 100% Build nothing - challenge the root cause of the need; explore
alternative approaches to achieve the desired outcome

4 80% Build less - maximise the use of existing assets; optimise
asset operation and management to reduce the extent of new
construction required

& 50% Build clever - design in the use of low carbon materials;
streamline delivery processes; minimise resource consumption

4 20% Build efficiently - embrace new construction technologies;
eliminate waste

Carbon reduction potential

T ! * >

Construction
Design Commissioning
Operation and maintenance

0%

Planning

The embodied carbon impacts from the product and construction stages
should be measured and offset at practical completion.
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|LCA based on standard EPD. Not on optimized constructions

Kg CO2/m2/ar

Let etagebolig 120 ar  Tung etagebolig 120 ar  Let kontorbygning 80 ar Tung kontorbygning 80 ar
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Bygningers indlejrede energiog miljgpavirkning. SBI 2017 .
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Example |I: Powerhouse
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|Powerhouse: Learnings

Snghetta 21 entra  SKANSKA  Cyoplanvik  ZERO 33

How do they work?

1. Set a climate target for the construction

2. Early involvement of all relevant parties

3. Optimize the geometry of the constructions
4. Optimize the volume of the materials
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|Powerhouse: Learnings

"There is a lot of interesting elements in Powerhouse related to concrete. We used
posttensioned “extreme-low carbon concrete” to reduce the climate footprint as much as
possible. This makes the concepts climate competitive with for example solid wood."
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| Two benchmark analysis with completely different results. Why?
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|What made the difference?

« Cement with clinker substitution

* 10% reduction of the concrete volume
« Complete LCA incl. carbonatization

* More extensive use of in-situ
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| Pre-study with a very clear conclusion

2000,00
1800,00 m Schaktvagg
]
1600,00 - u Platta pa mark
1400,00 m Skiljevagg 300
Innervaggar
1200,00 m Balkongplatta
1000,00 = Bjalklag (betongdel)
m Yttervagg traalternativ
800,00
R m Utfackningsvagg - stalreglar
600,00 m Yttevagg betong
400.00 m Lagenhetsskiljande vagg
m Loftgangsplatta
200,00
’ m Bjalklag
0,00 . )
CLT Betong
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|Specific demands related to concrete made a difference

« Cement with clinker substitution
« Optimized concrete (lower cement consumption)

« Use of EPD
« Use of recycled steel
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| Result?

The LCA-report was clear:

“The results show no significant differences between concrete and timber structures for the
same functions during the life cycle, either for climate or for primary energy. The minor

differences reported are accordingly less than the degree of uncertainty involved in the
study.”
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|40 partners from the whole of the value chain
Ambition: 50% less CO, in concrete buildings by 2030
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| Conclusion

As today concrete will also tomorrow be a substantial part of the build environment
Therefore the production of cement and the use of concrete are essential

Both essential parameters are realistic

We are on track towards sustainable cement production and use of concrete
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|Innovation in Aalborg and DK with med global effect
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Questions?
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