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Our Members

* Asia Cement Corporation
» Breedon Group

* Buzzi Unicem

» Cimenterie Nationale
* Cementir Holding

* Cementos Argos

* Cementos Moctezuma
* Cementos Molins

* Cementos Pacasmayo
* Cementos Progreso

» CEMEX

* Cimsa Cement

« CNBM

* CRH

* Dalmia Cement

* Dangote

* Fletcher Building

« GCC

* Heidelberg Materials

* Holcim

* Huaxin Cement

* JK CementJK Lakshmi Cement

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
UltraTech Cement
UNACEM

Vassiliko Cement
Votorantim Cimentos

YTL Cement

Partner national and regional industry associations

Asociacion de Fabricantes de
Cemento Portland - Argentina

Asociacion de Productores de
Cemento - Peru

Associacdo 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

Federacidn Iberoamericana del
Hormigdn Premezclado - LatAm

Federacidn 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 (TUrkCimento)



Concrete is essential to our Concrete & cement are not
lives just fundamental to

constructing roads, bridges
. but we have to reduce its and buildings.

emissions."
You are fundamental to
building a better wc}; ~u®
EA ;si«‘"’*‘ {
John Kerry Antonio Guterres

United States special presidential Secretary-General of the United Natic

envoy for climate.
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GCCA Concrete Future - Roadmap to Net Zero

CO2
Emissions

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

We can achieve our
net zero ambition
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Decade
to deliver

2020-203C

Completing
the net zero
transition

2030-2050

9 NET ZERO




GCCA Concrete Future - Roadmap to Net Zero
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Efficiency in concrete

Savings in cement & binders
Savings in clinker production
Carbon capture and
utilisation/ storage (CCUS)
De-carbonisation of electricity
CO:z sink: recarbonation

production

C
ey
(%]
[}
o
=
>
O
c
2
2
&=
wl

Contributions to
achieve net zero
& construction

Societies need for concrete
(in the absence of any
action) is forecast to result
in 3.8Gt CO2 in 2050.
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CO2 emissions from electricity

Direct net CO2 emissions

(Direct CO2 emissions
minus recarbonation)

Net zero pathway

THE NET ZERO PATHWAY
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Total reduction 100%

2050

2030

2020
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Low carbon procurement: GCCA position

* “Create market demand for carbon neutral

construction and decarbonised value chains”

« “stimulate demand for low-carbon concrete
products.... through changes to standards and

public procurement policy”

GCCA Global Cement and Concrete Association
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| H W
FUTURE
The GCCA 2050 Cement and

Concrete Industry Roadmap
for Net Zero Concrete

ROADMAP FULL DOCUMENT
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GCCA 2050 Roadmap asks for Green Public Procurement Policy

GCCA Policy on Sustainable Procurement
« Assessed at scale of whole project building or infrastructure asset over whole life
« Based on robust data and account for performance, economic and technical issues

To define product baselines:
« Concrete varies geographically - use country and sub country regions

« Concrete is more than one product - use sub-categories of concrete - strength and product type
(precast).

« Consistent baseline methodology - for each sub-category of concrete, calculate reference using
OPC/CEM1 (2020) mix

« To calculate baselines - use country/local Cement and Concrete Industry Associations

Target progressive reduction in carbon footprint of purchased concrete in alignment with global (or
national) roadmap

12



Low carbon procurement initiatives

The following slides provide an overview of the following low carbon

procurement initiatives:

First Movers
Coalition

* First Movers Coalition (FMC) (cement and concrete)
°CLIMATE GROUP

 Concrete Zero (concrete) CONCRETE

 |IDDI procurement initiative - uses IEA as a robust starting point

13



FMC is now the world's largest private deep decarbonization signal

Annual meeting 2022

$6B

2030 annual demand

35

FMC members

44

Commitments

1

Government partner

Annual meeting 2023

$12B

2030 annual demand

67

FMC members

89

Commitments

10

Government partners

. Coalition

Annual meeting 2024

$16B

2030 annual demand

96

FMC members

121

Commitments

13

Government partners

' First Movers




First Movers Coalition (FMC): Commitment for cement and

concrete

FMC members in cement and concrete commit to
procure

by 2030 10% of cement or concrete as near-zero.

FMC's definition of near-zero is:

1. Cement with embodied carbon below 184 kg
CO,e/tonne of cement

2. Concrete that is below a set of embodied carbon
limits based on specified compressive strength

Specified compressive Embodied
strength carbon
(f'c in psi) (kg CO,e/m?3)
0 - 2500 psi 70
2501 - 3000 psi 78
3001 - 4000 psi 96
4001 - 5000 psi 17
5001 - 6000 psi 124
6001 - 8000 psi 144

(Source : FMC, 2023)

15



ConcreteZero

ConcreteZero is a procurement initiative that brings together leading businesses and decision
makers to speed up transformation towards zero emissions concrete.

Concrete Zero is focused on unifying market demand, accelerating innovation and deployment of
sustainable solutions.

°CLIMATE GROUP

Thornton : Eckersley T
t s 2 RobertBirdGroup YV | ) y CONCRETE
frckiacfure s ak Tomasetti i O C‘allaghan ZERO
Engineering ko narroro  [EINATANN GRIMSHAW W WALSH

T_ @ KKILNBRIDGE SKANSKA
BY Bros™

BACHY SOLETANCHe
Contractors . MH ceTuar
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UK

Sir(': Robert
SCS Railways 0 I]" s MCALPINE
morrisroe im “"es ™™ nmmace

") Clancy MULTIPLEX &= deconstructuk

Developers J Joseph L MODA British
CANARY WHARF Homes. GROSVENOR \\ :Land

Landsec

GCCA Global Cement and Concrete Association
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ConcreteZero commitments

2025

30% of concrete
consumption has carbon
intensity no greater than the

ConcreteZero Embodied
Carbon Threshold.

2030

50% of concrete
consumption has carbon
intensity no greater than the

ConcreteZero Embodied
Carbon Threshold.

2050

100% of total concrete
consumption is meeting the
definition of net zero
concrete.

GCCA Global Cement and Concrete Assoc

Embodied carbon (kgco,e/m)
ra y

LCCG Market Benchmark for embodied carbon, normal weight concrete, LCA stages Al to A3

{Readymix: cradle to batching plant gate, Precast: cradle to mould)

X - Sample mixes

450

Threshold

B

-4
2

100

810 C12/15 C16/20 C20/25 €25/30

ConcreteZero

C28/35

C32/40 C35/45

Specified strength class

£40/50

C45/55

C50/60

Market Beating

C55/67
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Industrial Deep Decarbonisation Initiative (IDDI)

Current members of IDDI are Canada, Germany, India, Saudi Arabia, Sweden, United Arab Emirates, United
States, United Kingdom and Brazil

The IDDI has a green public procurement pledge for adoption by governments (national or subnational)

The IDDI pledge includes commitments to procure low or near-zero emissions steel, cement and concrete
for public construction projects

* For cement and crude steel, IDDI has used the IEA methodology as a robust starting point for setting
bands and defining low emission product

19



IEA methodology and values for low and near zero emission

cement

= 800
o
=
O}
(&)

5. 600
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~ 400

200

0

Cement production

E
D
C
Low emission production B
A
Near zero emission production
0.0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1.0

Clinker-to-cement ratio

Notes: See the Technical Annex for the formulation of the low emission production thresholds.

IEA Report: "Achieving Net Zero Heavy Industry Sectors G7 Members", May
19th 2022
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IEA methodology for cement level

Top of Near Zero

For clinker/cement = 1.0, IEA estimates a value
of 125 kg CO,e/t for near zero emission

production.

For clinker/cement = 0.0, IEA assumes calcined
clay as the most emissions-intensive, scalable
alternative cement constituent in use today. A
threshold value of 40 kgCO.,e/t, which is of
comparable ambition to the value established

for pure clinker is proposed.

GCCA Global Cement and Concrete Association

Figure 3.5 Near zero emission cement production threshold as a function of the

clinker-to-cement ratio
€ 125
o
IS
8
~ 100
Q,
o]
S 75
4
50
Near zero emission cement production
25
0
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Clinker-to-cement ratio

Table 3.3 Thresholds for near zero emission cement production using 100% clinker
shown relative to conventional process technology

- IEA reference values Near zero emission production
SLEE S EREE (kgCO2e/t cement) thresholds (kgCOze/t cement)
Dry kiln Direct Direct + indirect
Fossil fuel use in clinker production 250
Fossil fuel use in alternative cement
> ! 0 125
constituent production
Calcination 520 125
Imported electricity, heat and hydrogen 30 N/A
Fossil fuel supply 35 N/A
Raw material supply 15 N/A
Total 850 125 125

Notes: All values rounded to the nearest 5 kgCO,e/t. See Box 3.3 for a description of the IEA reference values used in this
document.

IEA Report: "Achieving Net Zero Heavy Industry Sectors G7 Members", May
19th 2022

21



IEA methodology for cement level: sliding scale

The IEA method has at its core a clinker/cement ratio sliding scale for setting bands and defining

low emission cement and near zero cement

In large part this removes the incentive to use more SCMs to reduce clinker cement ratio and

hence carbon emissions

IDDI have an Explanatory Note added to the pledge, providing the option for member countries

to choose between a sliding scale for the clinker ratio OR a static clinker-to-cement ratio

23



IEA Scope vs EPD scope

We note: The IEA values for production need to be modified per EPD methodology and include for example emission from the

supply of SCMs
—~—T TEEEEEEEEEEEEEEEEEEEEmE - -~
/7 oo T Mm mm omm mm mm mm mm e mm e ~ N
/ 4 Ny
IEA* I / . > \
lvtical ® ? Fossil fuel Imported electricity, heat and )
analytica | supply hydrogen production I
boundary I :I
I : || Downstream of
I Supply of alternative Producing alternative II analytical boundary
| cement constituents r cement constituents II |
| |
| : h
Upstream of I g |
I . - Clinker i I Concrete
rindin
| SRRy, | < S production -+  Grinding —'I' manufacture
| : : I
EPD : 4 | v
analytical \ Mining and transport of h Con(cj:rette
boundary \ \ limestone A produc
N N\ % manufacture
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" " Cement Energy supply and Other — Materials
apan sector transformation sectors Energy
IEA. All rights reserved.
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Global Initiatives - Summary

Initiative By Whom Public/ Description - current status
Private
Cement and Concrete Definitions for "near zero"
O, H (o)
First Movers US Secretary of Stgte Public/ Targets are 85% reduction on 2020 by 2030, for 10% of
g & World Economic : purchased volume
Coalition Private
Forum Concrete by strength
Based on US data for benchmarks
Climate Groub in Concrete Definitions for an "embodied carbon threshold"
artnershi vf/)ith Targets apply to 30% then 50% of specified/purchased
ConcreteZero P p With Private volume (2025/2030), though LCCG data is dynamic
World Green Building
Council Concrete by strength

UK data
Cement definitions in IEA May 2022 report a robust
starting point

Industrial Deep Cement definitions for "low emission" and "near zero

Decarbonisatio UNIDO Public emissions”

n Initiative Targets to be applied by countries

JCCA Global Cement and

Concrete Association

Concrete: GCCA developing proposal.

Global data CONCRETE

FYrURE
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Global Initiatives - Comparison

Initiative

Global Data

Static
Definitions

Multiple Bands

Separate
Definitions
and Targets

Market penetration
/ Ambition

First Movers
Coalition

4

X

Small/Very High

ConcreteZero

v

Wide/High

IEA

v

4

Flexible - Depends on
Target Setting against
Bands

GCCA Global Cement and Concrete Association

CONCRETE
FUTURE
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GCCA developing proposal for concrete banding for IDDI

Be congruent with IEA definitions* for Cement, in terms of: - -
IDDI essential requirement

« Same static bands for all countries is consistent global
reporting by countries
- Five low carbon emission bands "A to E" , with equal spacing/range
- "Near zero" band defined by destination at 2050
- Upper bound of band "E" defined, recognising current good practice
- Separation of definitions and targets
*(as this is robust starting point for IDDI)
In addition
- "F"and "G" bands introduced to allow wider engagement

« Based on GWP from EPDs

« Clinker/cement sliding scale NOT applied

28



The developing proposal for concrete

Concrete divided into categories because it is not one product

- Categories based on strength classes, because that performance characteristic impacts

more concretes than any other*

- Special readymixed concrete which is defined by other performance characteristics may

need to be excluded at start of process

- Application to readymixed (approach to precast for discussion)

*note that even this is a simplification because concrete’s specified for a particular strength but different exposures

may require different mixes and hence different ECO,

29



Near Zero Concrete

Assumptions of what near zero practice looks like in 2050:
Near Zero Concrete Band

Materials
40
Cement
* Adopt IEA near zero cement values 30 —
* Clinker/Binder = 0.52 g Tioct
. . . { pro
* Estimate cement content reduction due to admix 8,0 Near Zer® emission
evolution, shift to 56-day compressive strength and <
performance testing (14%) %’
10
Other materials
* Reduce emissions of raw materials production and 0
delivery (—IOO%) 20 25 30 35 40 45 50
Strength (MPa)

Manufacturing
* Reduction emissions of concrete production (100%)

CONCRETE
FUTURE
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How to derive global low carbon concrete banding

Select major cement Collect country

countries level data

GCCA Global Cement and Concrete Association

Establish global

banding using

CONCRETE
FUTURE
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How to derive global low carbon concrete banding

Select major cement Collect country

Establish global
countries level data

banding using

Global Cement Production

"4

Production (Mt)

I 330

35.5

Country Production (Mt)
India 330
Vietnam 100
United States 92
Turkey 76
Brazil 52
Jap 52
M 40
German y 36
GCCA Global Cement and Concrete Association FYUTURE
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How to derive global low carbon concrete banding

Select major cement

Establish global

Collect country

countries level data

banding using

Global Cement Production

1. Best practice CEM | cement

Defined as one standard
deviation below the average
"‘ CEM | GWP in country

o 2. Best practice mix design for
I each concrete strength

Production (Mt)

Best practice mix design is

355 defined as the mix for a
particular concrete strength
that uses the minimum powder

Country Production (Mt) content
India 330
Vietnam 100
United States 92
T;:a“:"y ;2 Above method chosen as it uses
Japan 52 data that is more available
Mexico 40
Germany 36

(the more simple option of using
concrete GWP for different
strengths in different countries is
not possible as data is not
commonly available and is also

likely be non-comparable) CO N C R E T E

GCCA Global Cement and Concrete Association FUTUD‘E



How to derive global low carbon concrete banding

Select major cement

countries

Global Cement Production

Production (Mt)

I 330

35.5

Country Production (Mt)

India
Vietnam
United States
Turkey
Brazil
Japan
Mexico
Germany

330

Collect country

level data

1. Best practice CEM | cement

Defined as one standard
deviation below the average
CEM | GWP in country

2. Best practice mix design for
each concrete strength

Best practice mix design is
defined as the mix for a
particular concrete strength
that uses the minimum powder
content

Above method chosen as it uses
data that is more available

(the more simple option of using
concrete GWP for different
strengths in different countries is
not possible as data is not
commonly available and is also
likely be non-comparable)

GCCA Global Cement and Concrete Association

GWP (kg CO2eq/m3)

2.

Using collected data,
calculate GWP for each
concrete strength in
country

EPD methodology per
GCCA EPD tool

Scope: A1-A3

Average regional values to
be used for electricity and
transportation

Produce Band E for each

country

Country A - GWP (kg CO2 eq. m3)

Country A - top of Band
E

P e

10 20 30 0 50 60 70
Concrete cylinder strength (MPa)

Establish global

banding using

CONCRETE
FUTURE
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How to derive global low carbon concrete banding

Select major cement Collect country Establish global

countries level data

banding using

Global Cement Production

1. Best practice CEM | cement 1. Using collected data,
Defined as one standard calculate GWP for each Global Banding
o concrete strength in
deviation below the average — .
"’ CEM | GWP in country y pand G
Production (M) 2 Best practicelmix design for * EPD methodology per Global - Top of Band El..—"Honcf
330 GCCA EPD tool
each concrete strength ~ . Band E
~ T e Band
. . . . . : - £ duet—
Best practice mix design is SEYPES AR 3 O Band D
. . . o e Mo e DPUIU Y
355 defined as the mix for a * Average regional values to § oW _—T
particular concrete strength be used for electricity and = e B Band C
that uses the minimum powder transportation § Bd 4
.................... an
Country Production (Mt) content o T e
i - 2. Produce Band E foreach Band A
Vietnam 100 country T .
UmtTeudrfet:tes 32 Above method chosen as it uses — Zero emission prodyct
Brazil 52 . . Country A - GWP (kg CO2 eq. m3) Near
Japan 52 data that is more available
Mexico 40 0 10 20 30 40 50 60 70 80
Sermeny = (the more simple option of using _ Concrete cylinder strength (MPa) .
concrete GWP for different H N P s !\le_ar zeéo q
. . . . Q untr -
strengths in different countries is s yAToP emissions band.
not possible as data is not H /’/
commonly available and is also
likely be non-comparable) CO N C R ET E
GCCA Global Cement and Concrete Association corermesndrsen FYUTURE 35



How do we use global banding at country level

Global banding Countries can define the ambition trajectory
to net zero for each concrete strength

Concrete Cylinder Strength: 30 MPa

\ 4

Band G

Band F

GWP (kg CO2eq/m3)

T"Near gero emission product
1

GWP (kg CO, eq./m3)

I
0 10 20 | 30 40 50 60 70 80
| Gonggete strenght (MPa)

Toncrete cylinder strength (MPa)

2020 2025 2030 2035 2040

CONCRETE
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How do we use global banding at country level

Global banding Countries can define the ambition trajectory
to net zero for each concrete strength

Concrete Cylinder Strength: 30 MPa

\ 4

GWP (kg CO2eq/m3)

(Near gero emission product

GWP (kg CO, eq./m3)

I
0 10 20 ! 30 40 50 60 70 80

Concrete strenght (MPa)
Concrete cylinder strength (MPa)

2020 2025 2030 2035 2040

CONCRETE
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How do countries report data

Country data reporting

Country data ( % in each band) plotted on country
graphs and reported.

Country A - Year 2025 -GWP

Report country
data for global
reporting

GWP (kg CO2eq/m3)

Near zero emission product

0 10 20 30 40 50 60 70 80

Concrete strength (MPa)

GCCA Global Cement and Concrete Association

GWP (kg CO2eq/m3)

Aggregated reporting

Global - Year 2025 - GWP

10

20

Near zero emission product

30

Concrete strength (MPa) @ Country A
Country B
CONCRETE
FVYTURE
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Global Initiatives - Comparison

Initiative Global Data

Static
Definitions

Multiple Bands

Separate
Definitions
and Targets

Market penetration
/ Ambition

First Movers

4

Small/Very High

Coalition
ConcreteZero Wide/High
IEA Flexible - Depends on

4

Target Setting against
Bands

4 SIX| %

Proposed GCCA

4 SIKIX

NERNANR

Flexible - Depends on
Target Setting against
Bands

GCCA Global Cement and Concrete Association
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How to derive global low carbon concrete banding

Select major cement Collect country Establish global

countries level data

banding using

Global Cement Production

1. Best practice CEM | cement 1. Using collected data,
Defined as one standard BT Gl uer CrE Global Banding
o concrete strength in
deviation below the average — .
"’ CEM | GWP in country y pand G
Production (M) 2 Best practicelmix design for * EPD methodology per Global - Top of Band El..—"Honcf
330 GCCA EPD tool
each concrete strength ~ . Band E
~ T e Band
. . . . . : - £ duet—
Best practice mix design is SEYPES AR 3 O Band D
. . . o e Mo e DPUIU Y
355 defined as the mix for a * Average regional values to § oW _—T
particular concrete strength be used for electricity and = e B Band C
that uses the minimum powder transportation § Bd 4
.................... an
Country Production (Mt) content o T
i - 2. Produce Band E foreach Band A
Yietnam 100 country _______________________________ T
UmtTeudrfet:tes 32 Above method chosen as it uses — Zero emission prodyct
Brazil 52 . . Country A - GWP (kg CO2 eq. m3) Near
Japan 52 data that is more available
Mexico 40 0 10 20 30 40 50 60 70 80
Sermeny = (the more simple option of using _ Concrete cylinder strength (MPa) .
concrete GWP for different H N P s !\le_ar zeéo q
. . . . Q untr -
strengths in different countries is s yAToP emissions band.
not possible as data is not H /’/
commonly available and is also
likely be no-comparable) CO N C R ET E
GCCA Global Cement and Concrete Association corermesndrsen FYUTURE 40



How do we use global banding at country level

Global banding ;;lg;tlrz;'d?nogrmallsed

Country A - GWP

Normalise to consider

3 differences in EPD £
g standards in country 3
o i3
: &
Near zero emission product = Near zero emission product
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70
Concrete cylinder strength (MPa) Concrete cylinder strength (MPa)
GCCA Global Cement and Concrete Association FVYTURE
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Normalisation

Normalisation may be required to account for different PCR standards and practises in a country.

Proposed Global Banding is based on:

* Net GWP

« A1-A3 EPD modules

* EN15804 (eg economic allocation for SCMs)

 Ecolnvent database

Any deviation from the above in a country, would need to be accounted for by a specific country normalisation.

42



Thank you for joining us.

The webinar recording will
be made available our
website.

Webinar Series
2024
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