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Concrete is essential... But needs to be decarbonised

Three quarters of the infrastructure that will exist in
2050 has yet to be built. Without credible action now, Concrete in construction
future generations will have no liveable planet to build .

Spon. In mass, volume and proportion of CO2
The United Nations stands ready to support you in
accelerating the transformation of your industry. |
invite all cement [sector] companies to join this vital
endeavour.

39 Gt 19 Gm?

Antonio Guterres
Secretary-General of the United Nations

= wood
m plastics

® aluminum
m steel

m asphalt concrete

Mass of Material Production (Gt)
Volume of Material Production (Gm?3)

Concrete is essential to our lives — mglass
but we have to reduce its emissions.” “ brick

m concrete
John Kerry

Fossil CO, Emissions from Material Production (Gt)

United States Special Presidential Envoy for Climate

Mass Volume CO, emissions
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Our Members

* Asia Cement Corporation

e Arkan Cement
* Breedon Group

* BUA

* Buzzi Unicem

* Cimenterie Nationale
* Cementir Holding

* Cementos Argos

* Cementos Moctezuma
* Cementos Molins

* Cementos Pacasmayo
* Cementos Progreso

* CEMEX

* (Cimsa Cement

* CNBM

e CRH

* Dalmia Cement

* Dangote

* Fletcher Building
* GCC

* Heidelberg Materials

* Holcim

* Huaxin Cement

* JKCement

New members 2023 /

JSW Cement
Medcem
MISR Cement Group

Nesher Israel Cement Enterprises
Norm Cement

Orient Cement
PT Solusi Bangun Indonesia

SCHWENK Zement
Secil

Siam Cement Group
Siam City Cement
Taiheiyo Cement
Taiwan Cement Corporation
TITAN Cement Group
TPI Polene
UltraTech Cement
UNACEM

Vassiliko Cement
Votorantim Cimentos

YTL Cement

Our national and regional industry associations partners

Asociacion de Fabricantes de
Cemento Portland — Argentina

Asociacion de Productores de
Cemento — Peru

Associagdo Brasileira de Cimento
Portland — Brazil

Association of German Cement
Manufacturers (VDZ) — Germany

Association Professionnelle des
Cimentiers — Morocco

Betonhuis — Netherlands
BIBM — Europe
CANACEM — Mexico

Canadian Precast Prestressed
Concrete Institute

Cement Association of Canada

Cement Concrete & Aggregates Australia
Cement Industry Federation — Australia
Cement Manufacturers Association — India

Cement Manufacturers Ireland

Concrete NZ — New Zealand
European Cement Association (CEMBUREAU)
European Federation Concrete Admixtures

European Ready Mixed Concrete
Organisation

Federacion Iberoamericana del Hormigdn
Premezclado — LatAm

Federacion Interamericana del Cemento
(FICEM) — LatAm

Japan Cement Association
Korea Cement Association

Mineral Products Association
United Kingdom

National Ready Mixed Concrete
Association — USA

Portland Cement Association — USA
Thai Cement Manufacturers Association
The Spanish Cement Association (Oficemen)

Turkish Cement Manufacturers Association
(TarkCimento)
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KEY PROGRESS: CO, REDUCTION - GNR

S O O

CO, emissions* Fossil Fuel Energy Efficiency

Mlamy T M) 17 ACPMT G oo e AR o

. ~ Energy efficiency improvement

* Note 23% is a rounded figure — actual figure, accurate to 1 decimal places, is 22. 7‘V
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GCCA COMMON VISION AND OBIJECTIVES

Together, we are committed to building a bright, resilient and sustainable concrete future for our industry and for the world.

GCCA STRATEGIC PILLARS

Net Zero delivery is central to GCCA mission,
Innovation is a key enabler

CONCRETE
FUFUBE

Net Zero

Delivery

C oo ConCrEte
gC' a
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GCCA 2050 ROADMAP

Our path to net zero — past, present and future actions

CO2 Initial Decade Completing
Emissions Progress to deliver the net zero
transition

OUR PATH TO
NET ZERO -
PAST, PRESENT
AND FUTURE
ACTIONS

We can achieve our
net zero ambition

1990-2020

The decade to make it happen

1990 to 2020 Initial progress

PErrrrrreerrrr e penrrerrrerrrrernd trrrrrerrrend

trrrrrerrrrerenred

C okl
gC'(:I.

Full deployment of technologies to get to zero

NET ZERO

Savings in clinker production

« thermal efficiency

« savings from waste fuels (“alternative fuels")
« use of decarbonated raw materials

« use of hydrogen as a fuel

PERCENTAGE CONTRIBUTION TO NET ZERO

AND CO:z EMISSION SAVINGS IN 2050

M%

410Mt CO2

1%

Efficiency in concrete production

« optimised mix design

« optimisation of constituents

« continue to industrialise
manufacturing

« quality control

430Mt CO2

« decarbonisation of electricity
used at both cement plants
and in concrete production

Savir n cement and binders Carbon capture and utilisation/storage

« Portland clinker cement substitution. Also « carbon capture at cement plants
expressed through clinker binder ratio

« alternatives to Portland clinker cements

840Mt CO2

1370Mt CO2

Efficiency in design and construction
« client brief to designers
to enable optimisation
« design optimisation
« construction site efficiencies
« re-use and lifetime extension

CO: sink: recarbonation
« natural uptake of COz in concrete -
a carbon sink
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NET ZERO DELIVERY: NET ZERO ACCELERATOR WITH GOOD PROGRESS

C
gCQ

Association

Country Roadmaps - Net Zero Accelerator Initiative

!

KEY DELIVERABLES

Roadmap Levers and COz impact
Per lever, quantification of potential
CO2 reduction 2030 & 2050

Policy
Per lever, identification of enabling policies

Lighthouse Projects
Per lever, identification of lighthouse projects
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INTERNATIONAL COLLABORATION — GCCA SITS AT THE TOP TABLES

gc

Ca oo ConCrEte

UN Sec Gen / UNIDO / UN CTCN/ UNFCCC / COP / INC

GCCA has official Observer Status at COP, MOU / partnership
agreement with various UN bodies. GCCA is a key partner with
UN to represent the industry.

Breakthrough Agendas - Cement and Buildings
GCCA is engaged with two key breakthroughs — global initiatives
to drive government support for industry transitions.

Climate Club (International Energy Agency)

hosted by the IEA the Climate Club is a forum of 38 climate-
ambitious countries with the goal of supporting the effective
implementation of the Paris agreement. Focus on policy
transformation.

Industrial Transition Accelerator - ITA

GCCA is leading Cement & Concrete sector in global COP
presidency/UNFCC initiative aiming at developing action plan,
projects and other decarbonisation actions.

Clean Energy Ministerial — CCUS

GCCA & CEM CCUS have signed a partnership to cooperate on
joint initiatives and advocacy program to foster the
development of Cement CCUS projects around the world.

Moderator

-

Catherine Stewart

CANADA'S AMBASSADOR FOR
CLIMATE CHANGE

GOVERNMENT OF CANADA CEMEX

Fernando Gonzalez
CHIEF EXECUTIVE OFFICER

Dr. Nicola Kimm
CHIEF SUSTAINABILITY OFFICER

HEIDELBERG MATERIALS

Raj Narayanan
CHIEF MANUFACTURING OFFICER

ULTRATECH CEMENT

Z\
')

Thomas Guillot
CHIEF EXECUTIVE

GLOBAL CEMENT AND
CONCRETE ASSOCIATION




CONCRETE
FYTURE

NET ZERO DELIVERY: EXAMPLE OF INTERNATIONAL COLLABORATION

UNIDO chain reaction: a vision for finance mobilisation on climate transition

gc

Ca oo ConCrEte

National
Net Zero
Roadmap

(GCCA Net
Zero
Accelerator)

The Chain

Enabling
Environment

Setting countries on the right path.

* UNIDO works with countries to
develop a tailored roadmap that
identifies challenges, gaps and how
to fix them in a functional plan to
deliver on the net zero
commitment.

* These solutions could be policy and
regulatory changes, new
technology and newly-needed
technical expertise.

Reaction

Financial
Environment

Finance for first movers.

* CIF’s Industrial Decarbonization
investment program in partnership
with our six MDB partners delivers
concessional finance for pilot
projects, support for policy
development; and bringing nascent
technologies to commercial
viability or to scale.

Finance
at Scale

Scaling up.

IFC’s model can unlock finance at

unprecedented scale to:

* Speed up mobilization through
underwriting

* Reduce risk through blended
finance

* Catalyze innovation through
venture capital

Net Zero for
high
emitting
Industries




Financing opportunities

* GCCA building strong relations with developments banks

such as the ADB, World Bank and IFC.
* GCCA also keeping an eye on grant opportunities

* GCCA evaluating the role of international programs (KIiK

from Switzerland, Japanese program, ...)

* GCCA monitoring developments on Paris Agreement
article 6 and links to carbon credits — focus on CCUS

GCCA Global Cement and Concrete Association

International @ THE WORLD BANK

Finance Corporation
WORLD BANKGROUP IBRD « IDA | WORLD BANKGROUP

G IFC
JAND)3] ASIAN DEVELOPMENT BANK

KI I i Foundation for Climate Protection
| B W and Carbon Offset KIiK

ERCST

omage " !
Scalin
o 8 Up and tr, in
f $) unde o o

8reement es .
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Limestone
Calcined
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Mapping Calcined Clay Plants

il <

LOW J, LOW
CARBON CAPITAL

;;4

Fortera
® » 2023 @ Heldelberg Materials / p

& CCB Forterra, Ul P @

A 15 kifyear Demonslmlms

e '

@ Ash Grove @ Aalborg (Cementir Group)

& 100-200 kifyear » 2023

& 500 ki'year

Holcim
®© » 2023 (7 Holcim

Q102 Guat » 2073

A 1.5 Mtfyear & 600 kifyear
@ Umversndad Central Cimpor

Marta Abreu" de Las Villas

» 2019 Secil
2102 A 50 kifyear
& 15 kiiyear

® 2

HIGH
PERFORMANCE SCALABLE

@ Kaolin Group
» 2024
L 1C2NC3
& 200 kv'year

JK Lakshimi Plant
» 2016

2103
A Small production

@ Jaykaypuram plant/
JK Lakshimi Plant
» 2016
L3
& 5 Mb/year of clinker;

calcined clay capacdy
not yet knowm.

(@) Holcim ) )
@ Cementos Progreso » 2023 @ Cimpor (OYAK Cimento AS)
» 2025 2 CCB » 2023
2103 A 500 kifyear
@ Holcim Lafarge
@ Argos Cementos Vicat / 2103
» 2019 FLSmndth & Co. A/S @ 800 kifyear
o3 @ Votorant - 2025
otorantim 1ca - i
& 1.4 Mifyear Cimentos L0 . Twiga Cement (Heidelberg)
@ Unacem » 2019 @ HeidelbergCement @ Huaxin, Shayona Cement
» 2024 » 2075 and Cement Products Ltd
P (i) Cimsa » 2023 | 4
& 800 kifyear » 2025 @ Holcim @103
» 2021
@ Vicat 5 CCB @ Kaolin Group HeidelbergCement
@ gemenie: = 2009 @ » 2023 @
» 2025 ¥ 0CB ©9) Heidelberg el
103 » 2025 A& 100 ki/year @ CBI Ghana
(3 ciplan Cemento & Expanding to include a facility » 2073
@ Cementos » 2019 1o produce calcined clay @ Nova Cimangola 2102
Avellandeda » 2024
13 (i) Votorantim 5 Jura materials G102 Cimpor (OYAK Gimento AS)
A 50 ktfyear » 2019 » 20723 & 1.5 Mvyear » 2020
LC3-activities across the world Production % E P F L
. Permanent and trial production or feasibility studies conducted First contact or academic exchange ®» Siarl A Amount o CiDEM‘

. High interest in LC3 No activities 2 Type Ieehmca] Resource Centres Africa / Asia / LATAM LC3 Project Headquarlers

M et ty 223 Erairreret Hdwcr, Aces 204
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Launch of Cement CCUS industry tracker with Lead IT

New industry tracker will increase transparency and visibility of industry efforts in developing carbon capture projects

C =
gC'Q.

Peak Cluster @ srevikces

\\ / £ ) siite
Obourg\ Aalborg df¥iore
—a " YR
Hynet North West . & S ’ Héver

CO2MENT — Anthemis (5 3 *@ CorAT

| ANRAV

) Hynovi

high Hanson B
Lehigh Hanso Lighthouse ECCO2 (8 i

Expected capture capacity at Project scale Amount of projects per country

full operation (Mt CO2/y) Full scale Demonstration

@ Pilot @ Feasibility study Top & 6-10 11-20

https://www.industrytransition.org/green-
cement-technology-tracker/

Europe, USA & Canada are investing significantly in

carbon capture technology

- EUinnovation fond: 8 Cement CCUS projects
(+2 on Lime CCUS)

- In USA IRA is enabling a strong acceleration of
project development (project call still in
process)

- In other geography project execution will face
financing challenges due to lack of legislation
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GCCA RUNS 3 WORLD CLASS INNOVATION PLATFORMS

Driving Innovation:

Innovandi is the GCCA innovation arm, which runs 3 world class innovation platforms to accelerate and foster
innovation to help the industry decarbonise and produce carbon neutral concrete by 2050.

Collaboration with the academic world/ universities Collaboration with startups

75 70
INNOVANDI

PhDs working on essential have applied to our 2023
Innovation matters Global Cement & Concrete I N N OVA N DI e
Innovandi Open Challenge

Research Network Open Challenge
O O

+ 10m . :.""A‘-‘“’j: 3 ’ X r | £6.8m

I N N OVA N D I Paid Media equivalent for our

In million the equivalent cost of
Open Innovation Campaign
Entrepreneur Network

65+15 450+ 5

have access to.
gc Partner and Core innovation

Scientists connected Selected Start-ups presenting at
projects

St o rs corre Demo Day
ca
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CCUS: A KEY STRATEGIC AREA OF COOPERATION FOR THE GCCA MEMBERS

gc

Cq oo ConCrEte

GCCA is involved into very important Work Program to help mature

GCCA CCUS Collaboration Platform and deploy the CCUS technologies

CCUS Task Force and collaboration with

Advocacy

e GCCA CCUS policy paper
* CEM CCUS collaboration
* Other collaboration: GCCSI, OGCI, IEA GHG, UNIDO

ndustrial Development Organization
‘ GLOBAL CCS
INSTITUTE

INTERNATIONAL

CCS KNOWLEDGE —— ¢ Innovandi

CENTRE
GCCA Global Cement

Innovation

* Further collaboration on high TRL under the same
model as the open challenge
* Financing new projects

Knowledge building

GCCA CCUS Guide/ Handbook :

* Good practices sharing

*  Members capacity building

* Collaboration with CCS Knowledge Centre

Support for national initiatives

* e.g., Nigeria, India, Brazil, Thailand...
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Global Cement and Concrate
Association

CCUS Handbook

A Guidebook for Developing Carbon
Capture Utilisation and Storage for
Cemeént and Concrete

Prepared for.the Global Cement;and
Concrete Association 2023 by the
International CCS Knowledge'Centre

Capturs Utilsation and Storage for
Comant and Cencrots

A Guidoback for Daveloping Carbon

‘ Global Cement and Concrete
Assoclation

ce of CCUS for the road to net zero
Development Gui haping a CCUS project

Key Question: What are some of the early activities that
should be conducted before starting a carbon capture project?

Decision Point: How do you assess the suvitability of the
site location for a potential CCUS project?

Critical Data: What is the content and characterisation of
your plant’s flue ga

Decision Point: Which capture technology will work best
for your project?

Post-combustion captu:
Chemical absorption of CO, by aqueous amine solvents (TRL 8-9)
Membrane-based post combustion capture (TRL 4-5)
Ammonia-based post-combustion capture (TRL 3-6)
Direct CO, separation (TRL7)
Calcium looping (TRL 6-8)

Pre-combustion Capture (TRE3)

Oxy-combustion or Oxyfuel (TRL 6-7)

Key Question: How long dpes it take to build a project?

Key Question: How can energy integration enhance the
efficiency of carbn capture in cement production?

Decision R&jint: ¥ you are storing your CO,, what is your
2

What is the outcome for your captured car
Utilisstion or Storage?

Key Questior hat are other major considerations that should
be considered during the development of a project?

Policy Guidelines
Project Financing and Business Models

Appendix A - Available Resources
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Cement Industry Net Zero Progress Report

We launched our Cement Industry Net Zero Progress Report on
December 2nd, our key engagement at the start of COP28. This event
formally launched our pavilion at COP, as well as the important report,
which will be one of our key pieces of engagement material in the year
ahead.

The report provides a comprehensive update on the decarbonisation
progress our industry has made, two years on from the Concrete Future
2050 Net Zero Roadmap launch. It covers key areas such as advances in
emissions reductions, innovation, nature and biodiversity, as well as
interventions from key stakeholders including High Level Climate
Champions, UNIDO, Government of Canada, LeadIT and Mission
Innovation.

We welcomed over 80 attendees from across the world including from
industry, government and the built environment.

You can download the report here.

Thank you to members that contributed their case studies to showcase
the breadth of progress across the sector.

Gensler
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https://gccassociation.org/cement-industry-net-zero-progress/
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