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® Climate Change Adaptation and Mitigation
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Extreme event

AUSTRALIA What to Read on Australia’s Bushfire Crisis

Ehe New {ork Eimes

A house burning in Lake Conjola, New South Wales, on New Year’s Eve. Matthew Abbott

for The New York

Italy hit by severe flooding after heavy
rain
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By Nadia Ragozhina, B5C Hews

Canada government links June heat wave to climate change (o

Slow onset

Antarctica blossoms with vibrant flowers
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UN food chief: Poorest areas have zero
harvests left
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Plants in Antarctica are growing more quickly due to climare change, which could represent a pot
for the region’s changing ecosystem.

This Pacific island country is
i What happens next?

Pedestrians on the oceanside Dallos Road pathway during a heatwave in a
Victoria, British Columbia, Canada, July B, 2024, PHOTO: BLOOMBERG




MITIGATION

actions to reduce emissions
that cause climate change

. ﬂ" local food systems
tm‘ sustainable _
oy transportation flood protection

water conservation .
disaster

,+ HB’HE complete communities
E+j energy efficiency management &

new energy systems cf; business continuity

ADAPTATION

actions to manage the risks
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EREZB COP 28 - Important Outcomes

© Transition Away From Fossil-Fuel- Nearly 200 countries agreed to "transition away from fossil fuels in energy systems"
at the COP28. The agreement is the first time countries have made this pledge.

© Global Renewables and Energy Efficiency Pledge- Signatory countries to work together to triple the world’s installed
renewable energy generation capacity to at least 11,000 GW by 2030. The countries must collectively double the
global average annual rate of energy efficiency improvements from around 2% to over 4% every year until 2030.

© Loss and Damage Fund- Operationalization of the Loss and Damage (L&D) fund aimed at compensating countries
grappling with climate change impacts. Commitments worth about US$ 800 million had been made to the Fund. The
World Bank will be the "interim host" of the fund for four years.

© Global Goal on Adaptation- The draft text on the Global Goal on Adaptation (GGA) was introduced at COP 28. It aims to
enhance climate change adaptation by increasing awareness and funding towards countries’ adaptation needs in the
context of the 1.5/2°C goal of the Paris Agreement

© The Global Cooling Pledge- 66 national government signatories committed to working together to reduce cooling-
related emissions across all sectors by at least 68% globally relative to 2022 levels by 2050.

© Declaration to Triple Nuclear Energy- The declaration launched at COP28 aims to triple global nuclear energy capacity
by 2050. It was endorsed by 22 National Governments.

© Coal Transition Accelerator- France, in collaboration with various countries and organizations, introduced the Coal
Transition Accelerator. The initiative aims to leverage best practices and lessons learned for effective coal transition
policies.

€ CHAMP Initiative- Coalition for High Ambition Multilevel Partnership (CHAMP) for Climate Action was launched at
COP 28. This initiative aims at efficient planning, financing, implementation, and monitoring of climate strategies

© Climate Finance- Under the New Collective Quantified Goal (NCQG) for climate finance, wealthy nations owe
developing countries USD 500 billion in 2025.

© Global River Cities Alliance (GRCA)- The GRCAisaunique € Green Credit Initiative- Global platform for exchange
alliance covering 275+ global river-cities in 11 countries. of innovative environmental programs related to
GRCA highlights India's role in sustainable river-centric water conservation and afforestation.
development.
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First milestone Emission Peak 2025
Moving forward to = Carbon Neutrality 2050 9 Net Zero Emission 2065
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Reduction 388 Mt CO,

Thailand’s Decarbonization Pathway
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NDC 1 NDC Tracking 2021

40 %
Energy Transpo IPPU  Waste Agriculture
30 ; 60.33 MtCO,eq GHG reduction
| PPk L

124.6 45.6 - Energy 49.59 MtCO eq

(22.4 %) (82%) (0.3 %) (1.6 %)

Unit MtCO,eq
- Transport 0.30 MtCO,eq

Domestic
184.8 MtCO,eq  (33.3%)
_ IPPU 0.4 MtCO,eq

International Support

37.5 MtCO,eq  (6.7%)

@ Agriculture 3.95 MtCO,eq
total 222 MtCO_eq

Waste 6.09 MtCO,eq




Thauland Technology Roadmap to Net Zero by 2065

* Policy EV 30@30
* Phase down ICE vehicle

* Increase the use of biofuel in
The use of transport sector
hydraulic cement * Promote the use of battery
target 1 MtCO, storage with renewable energy

2023
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* Increase renewable energy in Thailand Initiative CCS

electricity generation - Enhancing GHG Mitigation
* Increase energy efficiency Implementation from
* Promote rice cultivation that applying CCUS technology
reduces methane emission - |ncentive schemes for
* Promote biogas production supporting CCS activities

from manure (Dome Digester) -  Clarifications on regulation
- Carbon credit under A6
- Enable technical data

*Phase down coal in electricity

generation Carbon Neutrality

*68% of electricity generate from *+74% of electricity generate from
renewable energy renewable energy

* Applying technology CCS/CCU/BECCS *Phase out coal in electricity generation

Achieve GHG removal 120 Using Green hydrogen Net Zero GHG

in energy, transport o e

E:ﬁ?ﬁfﬁ sferz)trgrfg;estry and and industry sector. Emission
- Natural reforestation
- Economic reforestation
- Increasing of green space in

urban/rural areas
- Forest encroachment and

burning prevention i
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Energy Renewable
Efficiency Energy 2 0 3 5 “Seizing the opportunity to bring the world back onto
the pathway in line with limiting global warming to 1.5 °C”

2030

ann1suaoss GHG Agriculture
Sowa: 40

Reforestation

CCS/CCUS

BECCS
Green Hydrogen

2040 2050 2065 >

Carbon sink Carbon Neutrality NET ZERO

2025

Peak year
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Carbon Footprint of Product (CFP) la: Carbon Footprint of Organization (CFO)

Carbon Footprint of Product (CFP)
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Scope 2 Scope 1

INDIRECT DIRECT

Scope 3
INDIRECT

anld praduety

Downstream activities

Upstream activities

Reporting company

7 Corporate Value Chain (Scope 3) Accounting ond Repovting Standard, GHG Prolocal

SEEN UP | Carbon Footprint for Organization
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* 9anLkuy Climate Resilient Design (Flexible Design/Redundancy and
Reliability)

® Eco-system based adaptation

* MyUszdiuindnsTinuazaudadiu (LCA and Sustainability Assessment)
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® 9ANLUUNITINNIVRIAUGADI8LYU (End of Life) n1s3baiAa n1slye
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Net Zero Emission Organization
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Water Sector Emissions

Water utilities account for approximately
2% of GHG emissions — the equivalent

of the world's shipping industry.
CO, SF; CH, N,0 NF, HFCg

— ‘-.!:)IREC.':I:-I- =

UFFLY LF . B INDIRECT
EMISSIONS = EMISSIONS EMISSIONS
éﬁ Chemicals Emissions from powering Energy use for pumping
i offices and treatment facilities - source water and wastewater
Purchased goods and Release of CH, and N,O from
services Transport fuel emissions = organic wastes in landfill
Cust ' —
ustomers' energy o] o
use in heating water Release of CH, and N,O from e Energy use for water distribution

. wastewater treatment process
Embedded carbon in
infrastructure construction
(materials and activities)

Release of CH, and N,O from
biosolids on agriculture

Energy use for source water and
—-5. wastewater treatment process

A\

6\ aecom.com
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Reuse nutrients
Reduce GHG by
up to 20%

Improve e .

effli'ciency - o °

Reduce GHG by Water il

up to 40% Abstraction Discharge

Recover energy

Reduce GHG by
@ 'm
+-\- w4l 22
Treatment r Treatment
Improve water ° . I o . Treat more
efficiency Water el e wastewater
Reduce GHG by Distribution Collection Reduce GHG by
up to 50% up to 100%

13



We are

Engineers’

fag19n15AIuNSIe
Net Zero Emissions
Va4 Water Supply Utility

1 st in the

water sector

to convert diesel
generators to
bio-fuels

(Hampton Loade treatment

Installing
Electric Vehicle
Charging across
our properties

(first phase completion
early 2023)

45 electric vans

arriving over next 12 months,
and will be used across both
Cambridge and South Staffs
regions

Investing in
more energy
efficient water
pumps

On track to hit

15% leakage reduction y
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48,658

tonnes CO2e

ADEIININTNS
Tunsiang
Net Zero Emissions

. 22,406
Va9 Water Supply Utility — SEIEEEE

2,642

tonnes

CO2e
' ‘Operational carbon emissions

“Excluding off-setting

1§ !

1

666

Net zero journey” - how will we achieve this?

Increasing efficiency to do more with
less energy

Improve reductions in leakage

Reducing our use of fossil fuels

Installing renewable energy
(e.g. solar panels)

Replacing our diesel vans with electric

Move to bio-fuels in standby generators

Provide customers the means to reduce
consumption (e.g. water meters)

More and better engagement with our
customers to help them save water, energy

- and cash 15
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@ Marginal Abatement COSt Curve AnalySiS BIOENERGY WITH CARBON CAPTURE AND STORAGE (BECCS): 13,600 THB/tCO,e —

OCEAN FERTILIZATION : 17,000 THB/tCO,e

DIRECT AIR CARBON CAPTURE AND STORAGE (DACCS) : 13,124 THB/tCO,e —
BIOCHAR : 11,730 THB/ACO,e—

Abatement cost Scope 1&2 Scope 3 CARBON CAPTURE AND STORAGE: 6,460 THB/tCO,e —
22,000 Baht per tCO.e (GHGs 5.81 Million tCO.e) (GHGs 67.54 Million tCO.e) CONVERSION FROM FLOOD TO DRIP: 4,998 THB/ACO,e —
INCREASE LIVESTOCK PRODUCTION : 4,046 THB/tCO,e —
REDUCE CH4 EMISSIONS FROM WASTEWATER: 3,400 THBACO,e —
HYDROPOWER, GEOTHERMAL ENERGY: 3,400 THB/tCO,e
HYDROGEN ENERGY STORAGE : 3,060 THB/ACO2e —
17,000 ANIMAL FEED ADDITIVES: 2,992 THB/tCO,e
BLACK SOLDIER FLY: 2,426 THB/ACO,e —
CONTROLLED-RELEASE AND STABILIZED FERTILIZERS: 2,210 THB/tCO,e —
GREEN REFRIGERANT: 1,980 THB/tCO2e —
12,000 ot BIOFUEL: 1,700 THB/CO,e —
S REGENERATIVE AGRICULTURE: 1,530 THB/tCO2e
REFORESTATION: 1,191 THB/tCO2e
tCO. )
-
BATTERY ELECTRIC (BEV) : 825 THB/tCO2e
7,000 | R iche dCRe B e PLUG-IN HYBRID (PHEV) : 540 THB/ACO2e
)~ "_& HYBRID ELECTRIC (HEV) : 495 THB/tCO2e
‘ _ﬂi-’; BIOMASS : 436 THB/tCO2e
= —JJ _ CARBON CREDIT : 400 THB/CO2e
2,000 S REC SCHEME : IMPROVED FERTILIZATION OF RICE
SUlslE s 35 : 102 THBACO,e | . ]
il L “ FEED-GRAIN PROCESSING FOR IMPROVED DIGESTIBILITY : -102 THB/tCO,e Abatement potential
IMPROVED ANIMAL HEALTH MONITORING AND ILLNESS PREVENTION :-320 THBACO,e Million tCO,e per year
-3,000 _ IMPROVED RICE STRAW MANAGEMENT: -272 THB/tCO,e )
i SOLAR PPA CONTRACT : -320 THB/tCO,e 6
| IMPROVED RICE PADDY WATER MANAGEMENT : -408 THB/tCO,e e
E INVERTER SYSTEM : -700 THB/tCO,e e ™
-8.000 IMPROVED EQUIPMENT MAINTENANCE : -1,156 THB/tCO,e ¥ e
, — BIOGAS : 1,300 THBACOZe 1.21 1.67 2.35 0.41 0.95 0.72
— DRY DIRECT SEEDING: -1,394 THB/tCO,e million million million million million million
tCO,e tCO,e tCO.e tCOse tCO,e tCO,e
—— HVAC IMPROVEMENT : -1,526 THB/tCO2e
L HIGH EFF. AIR COMPRESSOR : -2,865 THB/tCO2e
L REDUCE N OVER APPLICATION: -3,298 THB/tCO2e . . <
L— LIGHTING SYSTEM IMPROVEMENT : -3,400 THBACO,e Marginal Abatement cost = Total Project Costs — Total Project Savings
o) JLGHEFENCTOR == N s (Baht per t CO-e) Total GHG emission abated over the life of the project
— VARIABLE RATE FERTILIZATION: -5,984 THB/tCO2e
L — SOURCING SUSTAINABLE COMMODITIES: -7,786 THB/tCO2e
21 June 6, 2024 C.P. Group’s Carbon Neutral and Net Zero Transition




nuomvmsaamsiSouns:onuavinSa4 fuU 2030

Solar PV 3 An:dad Solar PPA THaM
Biomass 15 awnn:0a . AW R souilonudMaamsuouwawsuri
Biogas 5 awunn:=ga . ) | waantun

" s:uuwaawabv»IuAIUSoUSIY . " doiasudanunthaidandauiiiv
" polcosus:ansmwan § : : ; aamsuauonmsUanwisls

= H : — " - - il
" Automation System : 3.5 awls (0o rolwana:duq)

waada 1.2 d&wdu T T8snussnnuudv EV / Telasiou

aqua=oyms 56,000 du < Logistic Management System
" TBussonruwinuinaunissy/ L Qg IWuUs:ananmw
 IsIni/doaaanald 100% |

G.F y's Carbon Neutral and Net Zero sItlon




EMPOWERMENT TECHNOLOGY

LEADERSHIP & TALENTS

MARKET MECHANISM

TRANSPARENCY

Sustainable Products & Services

@ Products Footprint

1.90

kg CO.e/kg
Duck
Meat

442

kg CO,e/kg

Pork Chicken

Meat

~28% ~13%
Lower than average Lower than average Lower than average Lower than average

Data Sources: 1. The Food and Agriculture Organization of the United Mations/ 2. Rural Industries Research and Development Corporation, Australia Government/ 3, Average emissions of Thai Hom Mali Rice from TGO Database

Organization Footprint (vase vear 2017

99.97 863

Tom€CQ,e/Store Ton CO,e/DC

Convénient Distribution
Store Center

1,704

Ton CO.efStore Ton CO,e/Site

Hypermarket Factory

“17% -13% “15% -3%

GHG Reduction GHG Reduction GHG Reduction GHG Reduction



Near-Term Net Zero Roadmap (scope 1,2, 3)

Science Based Target Scenario

2022 GHG Reduction Million Ton CO,e %
73.35* 95.24

S Milion Tons COe  45.16 - v Sourcing Low-Carbon
Million tCO.e
' : Million Tons CO.e ﬂ'ﬂ < Agricultural Raw Materials 11 20%

‘ Renewable Energy
ﬁ - & Energy Efficiency 8.5 -

o 47.4% .
= . I I . Sourcing Low-Carbon 7.28 @76%
= I e
B B
N

l Products for Retail
—| Green Transportation 453 (4.8%

Decarbonize Investment 3.03 3.2%

Portfolio
50.08 :
Million Tons Zero Waste, Sustainable 150 1.6%

I I I I I I CO.e Packaging, etc.
| I l . . Low Carbon Product 115 @1.2%

Development
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 Total GHG Reduction 45 16 47.4%
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 EP 1 Basic knowledge: Climate Science, Low carbon development and
Sustainability

 EP 2 Climate Change Impacts on Engineering Systems

* EP 3 Principles of Sustainability in Engineering Practices

* EP 4 International and National Policy & Agreements
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* EP 5 Carbon Footprint Standards
* EP 6 Whole Life Cycle Assessment, WLCA
 EP 7 Fundamental of Carbon Accounting for Engineers

* EP 8 Principles of Low Carbon Development Planning and Integrated
Design

 EP 9 Monitoring, Evaluation, Learning and Reporting
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« EP 10 Pathway to Net Zero by Financial Sector

* EP 11 Pathway to Net Zero by Clean Energy

« EP 11 Pathway to Net Zero in Construction Sector

 EP 12 Pathway to Net Zero in Industrial Manufacturing Sector
 EP 13 Pathway to Net Zero in Waste Sector
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