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How does cement contribute to reducing CO2 emissions?

Emission journey of INSEE cement
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INSEE Viet Nam

The leading company in the market of construction materials and solutions in the South of Vietnam

1997- Cat Lai cement terminal

Cement Plants &
Grinding Terminals

5,2 million

1998- Hon Chong cement plant

LT

QIINSEE | 4 of I = AR R Tons cement '
| ECOCYCLE S iy Py _ ﬁ " lla
Established from 2004 s 2004- Thi Vai grinding terminal

Head Office
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INSEE offers solutions in the building materials and waste management

LAVILLA

HaEMe

Bag cement CEMENT Bulk cement

Q ’NSEE ECOCYCLE | CONWOOD CONWOOD

ECOCYCLE

DRYMIX Products conform to the evaluation
system of LEED, Green Mark, Lotus

i @V 52

Label

= ==
IQWE -%5?5&
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@\’NSEE MEET THE REQUIREMENT OF SINGAPORE GREEN CEMENT STANDARDS
& CERTIFIED INTERNATIONAL EPD

Envimunil rodact Dtersion (EPD) of €hnter & Coment INSEE Vst

===EPD

< |INSEE —EPD

CERTIFICATE Environmental

EPD REGISTRATION

DANH MUC SAN PHAM XI MANG INSEE DAT CHU'NG NHAN ‘ Product EPD

Declaration o
“NHAN XANH” DO SGBC PHE CHUAN SUAMCITYCEMENT (VETHAM) LTO e m——=—"

CLINKER & CEMENT Clinker & Cement INSEE Vietnam
INSEE VIETNAM

Xi mang Dan dung Xi mang Cong nghiép

anGaroa
GREEN
BUILDING
PRCOUC]
SGBC
e
et

Xi Mang Da Dung INSEE LavillaPCB40
Pathang 4 trong bang danh gi clia SGBC

INSEE Extra Durable
Pathang 4 trong bang déanh gid cia SGBC

INSEE Pa Dung Power-S
Dat hang 3 trong bang danh gia cla SGBC

INSEE Xay T6 Wall Pro
Dat hang 3 trong bang danh gia clia SGBC

INSEE Da Dung Power Fast
Pat hang 3 trong bang dénh gid ctia SGBC

INSEE ECO Pa Dyng
Dat hang 3 trong bang dénh gid cua SGBC

SMGAPORE

GREEN
SULDING
FRODUCT

INSEE Stable Soil
Bathang 4 trong bang dénh gia cia SGBC

INSEE Extra Durable
Bathang 4trong bang danh gia cla SGBC

INSEE Easy Flow
Bathang 2 trong bang dénh gia cla SGBC

INSEE Quick Cast
Dathang 2 trong bang danh gia cla SGBC

SIAM CITY CEMENT (VIET NAM) Ltd

EN 15804 VERIFIED

INSEE is a pioneering enterprise with a full product portfolio certified with the "Green Label" approved by SGBC and VGBC,
meeting the requirements of reputable assessment systems such as LEED, Lotus, and BCA Green Mark. INSEE is the first

cement producer in Southeast Asia to receive International EPD certification
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What is Embodied Carbon?

4
%
%
K

‘Upfront’ Embodied Carbon

Manufacturing, transportation, and
installation of construction materials

Operational Carbon
Building energy consumption

Building Life-Cycle

EMISSIONS
co,

INFLUENCED
LARGELY BY
SOURCE
ENERGY TYPE

INGREDIENTS VARY
co,

2 %

2018 2030 Inc./Architecture 2030. All Rights Reserved Carbon impacts data sources: “Making Better Build hris M, d, 201

SPFA Industry Average Environmantal Product Daclaration, Number ICQCAZQBIO 101. 122053
; ’ ’NSEE Siam City Cement (Vietnam) Limited | All Rights Reserved
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What role does construction play in 8&52 emissions?
How responsible are concrete and cement for those emissions?

Structural Embodied Carbon - Globally = After water, concrete is the most

widely used substance
* Long life spans of concrete products
28% * High strength — low cost
+ Flexibility (unique ability to be shaped
and sculpted into anything)

6%

- Carbon Emission in concrete
R 6%- 4%

20% & ;| : aluminum . m Portland cement
industry 2% manufacture
B Aggregate
Production
1. UNEP and IEA, “Global Status Report 2017: Towards a Zero-Emission, Efficient, and Resilient Buildings and
Construction Sector,” 2017.
2. ODEESDn:(C}lIDDgalacatuérﬂal Resources Outlook to 2060: Economic Drivers D Conc rete
Production|
Just three materials are responsible for 23% of total global emissions O Transport
(most of this used in the built environment). 88%

At only ~12 % concentration in concrete,
CEMENT is responsible for
88-90% of the CO, emissions

Source: Low Carbon Concrete - Options for the Next Generation of Infrastructure
https://www.researchgate.net/publication/242155430d

; ‘ ’NSEE Siam City Cement (Vietnam) Limited | All Rights Reserved.




How responsible are concrete and cefiént for those emissions?
Traditional cement production from limestone releases CO2 mainly from the Kiln process

Figure 3.

: Production of Cement by the Dry Process

t Cyclane
B —————] - il Preneater QMM - — = =
= 1"

Cement hill @

Bulk Dispatch

Packing hachine Bag Pallatisation

<|INSEE

Siam City Cement (Vietnam) Limited | All Rights Reserved.

Kiln process to produce clinker

Concrete and Embodied Carbon

Portland cement (PC) production:
PC = Cement Clinker (Ca0) + gypsum & limestone powder

CaCOs3 + Heat (CO,)-—> Ca0 + CO,

Production of 1 ton of portland cement releases about
0.9-1.0ton CO2

Portland cement production equates to about 7-10% of
world’s CO2 emissions

1 CY Concrete = 600 Ibs +/- portland cement -- Concrete
truck (9 CY) = 2.7 tons CO2



Green Cement
How INSEE goes green in producing cement

Public

I Main GHG Emission Source I

Direct emissions:

Pigments
Admixtures \
Liquid nilrcgen_\

Ancillary material

Concrete mixing

RN K3

Packaging

Calcareous marl €Oy, NHy, metal
dioxins, PM, etc)
Limestone -~ Clin "
Clay production &
—]
Sand — iad]
RN K
Refractory
Ammonia
Secondary Water wailes
material/reuse m
— Ethylene glycol
el Buildings Admixtures
[ Electricity Gypsum
. Thermal energy Anhydrates
% Equipment Secondary
1l waste treatment materialfreuse

1 Cement ‘
production

AR K

Packaging

I Main GHG Emission Source I

@0 Energy Efficiency

+

}

@ Alternative Fuel

Construction

site

; ‘ 'NSEE Siam City Cement (Vietnam) Limited | All Rights Reserved.

Sample formulations for each standard

¥ ULTRA LOW CARBON

. EB® VERY LOW CARBON |

| LOW CARBOM *-,

rrtrTsERERTEEY

cC
Portland -
= c - Blast furnace Blast fumnace cement
Cement type ¥ cement - CEM ~EMC1orENIC I 4+ 5
cement - cement - CEMV /A or CEM | +5 Vorl
CEM /B o 13 | or¥er
. A 35-B4
;"" content 95-100 £5-79 - 82034 ES 5
C:5-13
Substitutes Mone All possible types | Fly ash + slag Slag Slag, fiy azh orfiller Activated slag
Performance-
_ ﬁﬁfr‘“' Standards-bssed | Standards-based | Standards-based | Performance-focused hﬁ:‘i:&‘?:::;“r
| Standardised Standardized Enginesring High-performance Concrete with
: concrete " ive
Ibinder
e 20 180 150 130 10 %
freerge )
Reduction in CO,
7 CENI e 250k 0% -28% -40% -48% -56% -B4%
EMS Cachen, Testimaniz Tower and
VC projects - - - Bordeaux Stadium SEA weeab PR o}
and SEA
5 \ Clinker content = \ COZ
25/08/2023
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Green Cement

How INSEE goes green in producing cement

Public

A :
@E(vj’ Energy Efficiency

By Waste Heat Recovery

Power Plant
and Renewable energy

A .
@ﬂ.j“ Energy Efficiency

Waste-heat recovery power plant
Capacity: 6.3 MW, contribute 25% electricity for HONC plant

reduction of electricity ¢

Clinker cooling stage: Clinker iz cooled down from 1430°C to <130°C, then put into the silo.
In addition, INSEE VN uses waste heat to operate the Waste Heat Recovery Power Plant allows
ion by 25 per cent, cenerating 6.3 mesawatt.

; ‘ 'NSEE Siam City Cement (Vietnam) Limited | All Rights Reserved.

Capacity 6.3 MW

-25% electricity consumption

Equivalent to:

* CO2 reduction of 25,300 t/y

» Saving 9,000 t/y of coal antracite

* Saving 6,450 t/y of HFO

+ 18,300 families in one year
(assumption 2400 kwh / house / year)

d .
@ﬂ.ﬂ’ Energy Efficiency

Investing Solar Photovoltaic system to reduce National
Grid electric system consumption

25/08/2023
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Green Cement

How INSEE goes green in producing cement

Public

@ Alternative Fuel

r Y A
> MNgan chén phat sinh | Prevention
g
D - .
3 Tdi st dyng | Reuse c
o el
- 3
0 16l ché | Recycling £
g 2
£ DONG XU LY S
Co-Processing e
— o o
9 Thiéu d&t c
o4 Incineration L,
j
8] I
D
— Landfiling
b= Khing thd kidm sodt
\ = BE 16
> Ur

burning & dumping

Nhiing uu diém ciia cdng nghé Béng xi Iy trong
16 nung xi mang

- Nhigt d cao va 8n dinh (~ 2.000 °C)

+Thai gian luu chay dai (khi ~8 giay, rdn 30 pht)
- Mai trudng kiém va quy trinh tu loc sach (Ca0)
« Cong sudt 6n (30 tan chat thai/gia)

+ He théng kim soat phat thai lien tuc 24/7

- Giam phat thai CO2 & khi thai déc hai
+Khéng tro thai. Khéong chon ldp

+ Cong nghé phat trién bén viing

Desirability

Cooler

Electrostatic

precipitator

300-320°C K .
....... — Filter
\‘ Fan
e ! EnCan

Dedusiing Feeding Points

Man Filter
for Kiln and
Mill Gas

Precalciner
Fuel Dosing
v 400°C
i
Kiln Fuel p
=
- Raw
mill
Primary
Air Fan
Clinker
Storage
Coal crushing stage: Coal is stored in the warehouse and transported by conveyor to the oull.
After grinding. the fine coal is stored in the intermediate bin to feed into the clinker kiln. In
additton, INSEE Cement Plant Viet Nam also uses a part of gliernative fuel from the co-
pmcessi.nﬁ of waste. Co-processing technology (replacing coal with alternative waste fuel;l isa
sustainable waste treatment solution: gyer L2 million tonges ofwaste have been safelco-
25/08/2023
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Low CO2 emission by using blended cement is considered as the

' ' : Clinker content
sustainable material to meet both environmental and urban development. Ny Clnker conten

= Portland Cement — “PC” or “OPC” (TCVN 2682,
ASTM C150, CEM I)

Main components: clinker & gypsum (set regulator)
Interground into a fine powder

High CO2 emission

= Blended cements (PCB40 — TCVN 6260, ASTM Low carbon concrete
C595, ASTM C1157, CEM “ = V) Concrete compressive strength classification in accordance with EN 206-1

C20/25 to C30/37 C35/45 to C45/55 C50/60 and over

Main components: clinker, additives & gypsum

Possible additives:
Puzzolanic materials (natural or fly ash, silica
fume)
Blastfurnace slag (steel industry)
Limestone

150 | @B VERY LOW CARBON

175

LOW CARBON

Carbon footprint of concrete [kg CO, eq./mf]

= Both type of cements have to comply to
comparable performance requirements (setting time,
strength etc)

_ Lower emission cement = blended cement
Q ‘ 'NSEE Siam City Cement (Vietnam) Limited | All Rights Reserved. 12



Green Cement
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Draft TCVN for Cement is built on the basis of EN 197-1:2011 standard

TCVN TIEUCHUANQUOC GIA

TCVN ......XXXX
Xuat ban lan 1
- Tén theo hop déng nhiém vu KHCN:
XI MANG - YEU CAU KY THUAT
- Tén theo Hdi déng khoa hoc Vién VLXD:

XI MANG - PHAN 1: THANH PHAN, YEU CAU KY THUAT
VA TIEU CHi PHU HOP BOI VO'I XI MANG THONG DUNG

Cement — Part 1: Composition, specificatit and conformity criteria for common
cements

TCVN....XXXX duoc xdy dung dua trén co s& tiéu chudn

IEN 197-1:2011 Cement Part ‘I:IComposniorL specifications and

conformity criteria for common cement (Xi mang - Phén 1: Thanh phan,
yé&u cau ki thuat va tidu chi phu hop ddi vei xi mang théng dung).

TCVN....:XXXX do Vién Vat liéu xay dung — B Xay dung bién soan, Bo
Xay dung d& nghi, Téng cuc Tiéu chudn Do lweng Chét lwgng thdm dinh,

B6 Khoa hoc va Céng nghé céng bé.

E ‘ INSEE Siam City Cement (Vietnam) Limited | All Rights Reserved.

Bang 1 - 27 san pham trong he xi ming théng dung

Thanh phin

Céc cdu tiF chinh

hén trém khai lwong®)

Ll s s z Cac Puzzolan Tro ba
Icac loail  Kihiéu ciia 27 san pham ks v o4 Cée clu tir phy
chinh | (Cac loai xi ming théng dung) [Clanhke i b cao T [T nnién phidn Da vbi b0 sung
ume nhign | nuna Silic | Canxi [sétnung
phén hi
K s o® P a v w T L LL
CEM I | Ximdng poéeldng| CEMI | 95-100 05
Xi mang poée lang | CEM IA-S | 80-84 | 620 05
x CEM IUB-S | 65-79 | 21-35 05
Xi mang pode Idna | CEM 1ia-D | 90-94 6-10 - 0-5
jlicafume
CEM I/A-P | 80-94 6-20 05
i mna pode ing | CEM IVB-P | 65-79 21-35 05
puzzolan CEM liA-Q | 80-94 8-20 0-5
CEMII CEM I/B-Q | 65-79 2135 05
CEM 1A~V | 80-94 6-20 05
Xi miing poée ing | CEM IWB-V | 65-79 21-35 05
tro bay cEMwa-w| 80.94 6-20 . 05
CEM IVA-L | 80-94 520 05
. A CEM IUB-L | 65-79 21-35 05
Xi ming pode
lang da vdi
CEM IUA-LL| 80-94 620 05
CEM IB-LL| 65-79 21-35 0-3
" A CEM I/A-M | B80-88 12-20
Xi ming pode 05
lang hon hop® i
CEM I/B-M | 65-79 21-35 >
CEMIA | 3564 | 3665 [ — 05
CEM IIl| Ximang xi 16 cao | cem B 2034 | 86-80 05
CEMINC | 519 | 8195 | — 05
| Aimang P 5 E e — B =
CEM IV 5
puzzolan CEMIVB | 4564 € 355> - 05
. CEMViA | 4084 | 1830 | — < -—18-30-—> - 0-5
CEM V| Ximdéng hon hop
CEMWE | 20-38 | 3148 | — < -—3149-—> - 0-5

13
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CO2 emission
Where INSEE is now?

CO2 Emission Decrease Roadmap at INSEE VN from 1988 to 2020

Specific CO2 emission, kg/ton Cement

600

500

T

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

4

8

3

8

2

8

1

8

B Specific gross CO2 per tonne cementitous product ( AFR ) B Specific Net CO2 per tonne cementitous product

; ’ ’NSEE Siam City Cement (Vietnam) Limited | All Rights Reserved. 14



INSEE Cement greatly minimize the'fmpact on the environment
LIFE CYCLE ASSESSMENT & EPD RESULT

Core environmental impact indicators

Core environmental impact indicators

[
. ALAS i PR reator Al-A3 i REFERENCES
Indicator Tatal Unirt ; Indicator - Unit
1 | Global Warming Potential total 7473 kg CO:eq 1 | Global Warming Potential total 582 kg COzeq. EN 15804:2012+A2:2019, Sustainability of comstruction works - Emvironmental product
T: T T n 7 q N
2 Global W anmmng Potenu.al fu.ssll ﬁmh _ 472 kg COzeq 2| Global K'mg Potential fo.ssd fuels 3810 kg CO: eq. L  Core rules for the product catesory of construction prodicts.
3 | Global Warming Potential bicgenic 6.79E-02 kg CO:eq 3 | Global Warming Potential biogenic 6.01E-02 kg CO:zeq. PCR 201914 C . oducts and N i uct PCR based. on EN
Global Waring Potential land use and Tand use e Global Warming Potential land use and land nse 7 - 2019:14 Construction products and services, the construction product sed on
4 change 151E-02 kg CO: eq. 4 change 595E-02 kg CO2eq. 15804:A2
5 | Depletion potential of the stratospheric ozone layer 7.63E-06 kg CFC 11l eq. 5 | Depletion potential of the stratospheric ozone layer 5.71E-06 kg CFC 11 eq IS0 14040:2006 Emvironmental — Life cycle it — Principles and framework
6 | Acidification potential, Accumulated Exceedance 2133 mol H+ eq. 6 | Acidification potential, Accummlated Exceedance 1.698 mol H+ eq. ISO 14044: 2006 Environmental management — Life cycle assessment — Requirements and
7 Entrophication potential. fraction of nutrients 03560 ke POseq 7 Eutrophication potential, fraction of nutrients 03154 g PO: eq. euidelines
reaching freshwater end compartment = reaching freshwater end compartment SO 14025 2006 Environmental labels and deck - Type III envi declarations -
Eutrophication potential. fraction of nutrients 3 Eutrophication potential, fraction of nutrients - . . § :
8 reaching freshwater end compartment™ 01154 kgFeg 8 reaching freshwater end compartment™ 01029 kzPeg. Frinciples and pro = . . - i .
Evtrophication potential. fraction of nutrients . ) 5 | Evicphication potential. Gaction ofnutients e T1E0 - The terms Al - A3 refer to the specific modules in the EN 15804 standard, essentially this means
? reaching marine end compartment 167E-03 kgNeq reaching marine end compartment o &N that the infarmation in this EPD is for the ‘cradle to gate” part of the life cycle
10 | Entrophi potential A d Excesdance 7.057 mol N eq. 10 | Evtrophication potential, Accumulated Excesdance 3.536 mol N eq.
LAvILLA
Core environmental impact indicators A Core environmental impact indicators Core environmental impact indicators
. Al-A3 - . Al-A3 _ J A1 Al
Indicator Unit Yems Indicator Unit i Al Tni
ndicator ol .., (Tatall Indicator ol Unit
1 | Global Warminz Potential total 438.7 kg CO: eq. 1 | Global Warming Potential total 507.9 kg CO: eq. 1 | Global Warming Potential total 505.3 kg CO: eq.
2| Global Wanmung Potential fossil fuels 60 kg Clheg 7| GIobal Wartimg Potential Tosal Thels U7 kg likeq T | ITO0AT VW ATIUIND T OTCHNal To0ot Thel pva s 1 awen
3 | Global Warming Potential biogenic 8.22E-02 kg C0: eq 3 | Global Warming Potential biogenic 6.78E-02 kg COzeq 3 | Global Warming Potential bicgenic 6.06E-02 kg CO:zeq.
Global Warming Potential land use and land nse - Global Warming Potential land use and land use Global Warming Potential land use and land use
= TE-02 . . < 02 % " g ot " .
4 chanse 8.37E-02 kg CO:zeq. 4 change 6.45E-02 kg COzeq. 4 change 5.83E-02 kg CO:eq
5 | Depletion potential of the stratosphenic ozone layer 122E-05 kg CFClleq 5 | Depletion potential of the stratosphesic ozone layer 7.11E-06 kg CFC 11 eq. 5 | Depletion potential of the stratospheric ozone layer 5.78E-06 kg CFC 11 eq.
6 | Acidification potential, Acc lated Exceedance 2.054 mol H+ eq. 6 | Acidification potential, Accumulated Exceedance 1.843 mol Ht eq. 6 | Acidification potential, Accummlated Exceedance 1522 mol B+ eq.
| Evtrophication potential, fraction of nutrients Eutrophication potential. fraction of nutrients Eutrophicat tential, fract; f nutrient
7 f 5 _ 7 ; 315 _ 5 ophication po | fraction of nutrients .
reaching freshwater end compartment 0.33 kg PO: eq reaching freshvwater end compartment 03151 kz POseq 7 | cenchang frestmmter eod compartment 02484 kg PO: eq.
Eutrophication potential. fraction of nutrients - Eutrophication potential. fraction of nutrients Entrophication potential fraction of nutrients
. 107 3 8 0.1028 kg Peq. op p - X :
: reaching freshwater end compartment™ o107 kePea reaching freshwater end compartment™ ere § reaching freshwater end compartment* 8108-02 kgPeq
Eutrophication potential. fraction of nutrients . Eutrophication potential, fraction of nutrients - j
9 reaching marine end compartment 6.98E-03 kgNeg s reaching marine end compartment 6.67E-03 kg Neq
Eutrophication potential Accunmlated Exceedance 3.804 mol N eq. 10 | Eutrophi potential. Ac d Exceedance 4477 mol N eg.
Z ‘ INSEE Siam City Cement (Vietnam) Limited | All Rights Reserved. 25/08/2023 15




INSEE Cement greatly minimize thpéb"fmpact on the environment
Comparison CO, emissions between OPC cement & INSEE cement

PORTLAND CEMENT HYDRAULIC CEMENT / BLENDED CEMENT (PCB)
(PC/ OPC) INSEE SOLUTION - LOW CO, CEMENT
< INSEE v en <|INSEE \’:‘:‘"LLA
‘"’@ﬂ

PCIOPC 117% - 51% CO, 582 | @5%) 505 Jusw) 508 J@sw

kgCO,eq/ton kgCO,eq/ton kgCO,eq/ton

Ordinary Portland cement

898 BULK

SEGMENT
kgCO,eq/ton )
(*) A E CEM | - Anderson, J., & Moncaster, A.
(2020), Embodied carbon of concrete. i buildings, Part 1 743 1(17%) 438 1(51%)

analysis of published EPD. Buildings and Cities
kgCO,eq/ton kgCO,eq/ton

E ‘ INSEE Siam City Cement (Vietnam) Limited | All Rights Reserved. 16
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DEUTSCHES HAUS PROJECT CAO LANH BRIDGE

HO Ch| M|nh Clty \ concrete* ~45k m? Dong Thap V S ~50k m3

Product: Product:
INSEE Extra Durable
4 286 . Reduce: 4875 ton.eq CO,
Reduce: 4. ton.eq CO, emission o
emission
€O, emission (ton CO,) by solution CO, emission (ton CO,) by solution
20,000 25,000
1000 20,000
16,000 23% ’ 22%
14,000
12,000 15,000
10,000 22,373
8,000 18,464 10,000 17,498
6,000 5000
4,000 ,
2,000
- Normal cement INSEE cement
Normal cement (OPC) INSEE Cement (OPC)

DUYEN HAlI THERMAL POWER PLANT (DH3 SAIGON INTERNATIONAL TERMINALS VIETNAM PORT

EXTENTION) V cement:. ~27k ton Ba Ria Vung Tau V concrete: ~45k m?3
. | Product: INSEE Extra Durable
_— - Product: INSEE Stable Soil ‘ 11.059
= ) L
Reduce: . ton.eq CO
n : L~ Reduce: 13697 ton.eq CO, emission on-eq =5, emission
et} i /] €O, emission (ton CO,) by solution €O, emission (ton.eq CO, by solution)
30,000 25,000
25,000 20,000
20,000 54% 15,000 549%
15,000
25,414 10,000 20,520

# el e A 3 “é 10,000 =
i o - 5,000 1,717 i CLnaomt e ‘ 5,000 H
E ‘ INSEE Siam Citj Normal cement INSEE cement arved N

(0PC) : Normal cement (OPC) INSEE Cement

18
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