Claude Lorea, GCCA Cement Director



GCCA Membership from across the Globe
Working towards 50% of global cement production capacity

Members 1 Asia Cement, Breedon , Buzzi Unicem , Cementir Holding,
Cementos Argos, Cementos Molins, Cementos Pacasmayo , CEMEX,
Ciments De L 6 At (CIMAT), Cimsa Cimento , CNBM, CRH, Dalmia Cement,
Dangote, Eurocement , Grupo Cementos de Chihuahua SAB de CV (GCC),
HeidelbergCement , Intercement , LafargeHolcim , Medcem Madencilik |,
Nesher Israel Cement Enterprises Ltd, Orient Cement Ltd, SCG Cement,
Schwenk Zement KG, SECIL, Shree Cement Ltd, Siam City Cement Ltd,

Taiheiyo, Taiwan Cement Corporation, Titan Cement, Ultratech, Votorantim

Affiliates - Camara Nacional del Cemento (Mexico), CEMBUREAU

(the European Cement Association), Cement Association of Canada,

CMl (Ireland), Federacion Interamericana del Cemento (FICEM)

(Latin - American Region), Mineral Products Association (United Kingdom),
Portland Cement Association (USA), SNIC/ABCP (Brazil), Union of

Cement Producers i Soyuzcement (Russia)
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A few number sé

A The cement sector isthe 3 ' largest industrial energy consumer
in the world, consuming 7% of industrial energy use

A The cement sector is responsible for 7% of global CO2 emissions [IEA]

A The 2016 GNR data show that the cement industry has achieved o
significant CO2 reduction since 1990 i.e. 18.4% reduction in ggztgii:c;:aor:esr::;;z9o
CO2 per tonne cementitious

A The % of alternative fuels has increased x8 between 1990 and 2016

ATodayds world productioanness 4.65 billion
The top 10 producers are China (52%), India (6.2%) and EU28 (5.3%)
followed by US (1.9%), Turkey, Indonesia, Brazil, Russia, South Korea % of alternative fuels increase

' ' ' . B 1990 and 2016
and Saudi Arabia. This means that most of the cement production is stween an

(and will keep on being) outside OECD (this is probably the industry
where the share of production outside OECD is the largest: around 70%).
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Global roadmaps and regional collaborative efforts
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In process
- Brazilian roadmap
- Egyptian roadmap

(O coficemen
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. ow carbon transition

NRealising the sustainable transition of the 2 degree Celsius Scenario

(2DS) implies a significant reduction of the global direct CO , emissions
from cement manufacture by 24% from current levels by 2050

(2.2 GtCO ,lyear). This means that the emissions intensity (tCO -/t cement)
will decrease by 32% of the global direct CO , Intensity of cement

[Direct CO , intensity refers to gross direct CO , emissions, after carbon
capture.]. Achieving the transformation described by the 2DS could

mean up to doubling the investments compared to the Reference
Technol ogy Scenari o. o

(IEA, 2018)

Investments

X 2

compared to
reference scenario
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IEA Cement Roadmap

Global cumulative CO, emissions reductions by applying
the roadmap vision (2DS) compared to the RTS

Innovative technologies
(inc. carbon capture)

Reduction of clinker to cement ratio

Fuel switching

Thermal energy efficiency

Electrical intensity

o

MtCO,

1000 2000

Note: Cumulative CO, emissions reductions refer to the period from 2020 to 2050
and are based on the low-variability case of the scenarios.

GCCA Global Cement and Concrete Association

International roadmaps for reduction of CO
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Key message:

Innovative technologies
including carbon capture
(CO, emissions reduction

of 48%) and reduction of the
clinker to cement ratio (CO,
emissions reduction of 37%)
lead the way in cumulative
CO, emissions reductions

in cement making in the
roadmap vision compared
to the RTS by 2050.
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Think -tanks and stakeholders
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Reduction pathways
Manufacturing

A Enhance the coverage of GNR as to allow
benchmarking

A Enhance overall energy efficiency - reduction of
the thermal energy intensity towards BAT and
reduction of thermal electricity demand, excess
heat recovery and renewable power generation

A Enhance use alternative fuels and raw
materials

A Further reduce the clinker content

A Integrate innovative technologies
including CCUS

A Develop new products/new binders

GCCA Global Cement and Concrete Association

International roadmaps for reduction of CO

Almproving energy efficiency, switching to AFR, reducing
the K/C and integrating CCSU are the main carbon
mitigation levers. The integration of emerging and
innovative technologies and reducing of the clinker content
in cement are identified to provide the largest cumulative
CO, emissions reductions in the 2DS compared to the RTS
by 2050, with 48% and 37% contributions, respectively.
The remainder of the reduction arises from switching to
lower -carbon fuels and, to a lesser extent, energy
efficiency. o

(IEA Roadmap)
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Key indicators I IEA Roadmap vision

Roadmap Vision (2DS)
Low variability case

Cement production (Mt/y) 4171 4250 L429 4682
Clinker to cement ratio 0.65 0.64 0.63 0.60
Thermal energy intensity (GJ/tonne clinker) 3.5 3.3 3.2 3.1
Electricity intensity (kWh/tonne cement) 21 87 83 79
Alternative fuels usage (%) 5.6 17.5 25.1 30.0
CO, captured and stored (tCO,/tcement) - 14 173 552
Direct process CO, intensity (tCO,/tcement) 0.34 0.33 0.30 0.24
Direct energy related CO, intensity (tCO,/tcement) 0.20 0.19 0.16 0.13
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Reduction pathways

Adopting a whole life  -cycle approach and working collaboratively
along the whole construction value chain offers additional opportunities for
carbon emissions reductions beyond the cement manufacturing boundary

A Optimising the use of concrete:

reducing waste, optimise mix,

maximise structural efficiency,

ensure re -use (whole structure or elements),

design for longevity and disassembly

A Use concrete for more than structure: heating & cooling, finishes
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Concrete contribution to the low carbon
economy and to carbon removals

A Concrete delivers savings in our lives

- Transport & infrastructure (roads vehicles
emissions, bridges)

-Energy (wind turbines, hy

- Buildings operational energy

A Concrete is a carbon sink Ca(OH), + CO, > CaCOz+ H,O

A Concrete is a CCU option delivering
permanent storage

<43

“ Solidia . Concrete as a carbon sink
Technologies
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Challenges to implementation

A Capital cost
A Market development
A Local conditions and alternative material availability

A Market awareness and acceptance of innovative products but also
availability of perf based model and testing

A Time to safely amend building standards
A Economic viability

A Waste management legislation
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Policy support needed

A Reinforced waste management legislation

A Financial and policy support for innovation and R&D

A Responsible sourcing

A Support for innovative technologies i risk mitigation
A Carbon pricing?

A Public procurement

A Design for longevity and disassembly
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GCCA Sustainability Charter

Five key pillars
Five key pillars which encompass the sustainability spectrum of the cement and concrete sector

Health and Safety
Climate Change and Energy

Social Responsibility

W IN| -

Environment and Nature

5  Circular Economy

Key requirements for full members against each of these.
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GCCA Work Program

Six workstreams

Health and Safety in the cement
and concrete industries

Future of construction and the
role of concrete

Sustainability value of concrete
Concrete Guidelines
Cement Innovation

Cement Best Practices and Reporting
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Collaboration will be the key

Clinker/Cement
Concrete
Construction

A Architects
A Contractors
End 7 of 7 Life
A Recycling

A Recarbonation

GCCA Global Cement and Concrete Association
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