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sk N Ews Natural disasters, boosted by climate change, displaced millions of people in U.S. in 2022

B Natural disasters, boosted by climate
change, displaced millions of people in U.S. in

2022

New data from the Census Bureau has surprised some experts who warn the situation could get
worse: “These numbers are what one would expect to find in a developing country.”
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The only access to the destroyed Matlacha neighborhood of Fort Myers, Fla., on Sept. 30 after Hurricane lan.

AFF -

Source: https://www.nbcnews.com/
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Greenhouse gas concentrations are at their highest levels in
2 million years

And emissions continue to rise. As a result, the Earth is now about 1.1°C warmer than it was in the late 1800s.
The last decade (2011-2020) was the warmest on record.

Many people think climate change mainly means warmer temperatures. But temperature rise is only the
beginning of the story. Because the Earth is a system, where everything is connected, changes in one area can

influence changes in all others.

The consequences of climate change now include, among others, intense droughts, water scarcity, severe

fires, rising sea levels, flooding, melting polar ice, catastrophic storms and declining biodiversity.

Source: https://www.un.org/en/climatechange/what-is-climate-change



Climate change is the defining challenge of our time
2023 will be the hottest year on record, and we are significantly off track from a 1.5°C trajectory

Global average temperatures reached 1.46°C above Current policies put us on track for 2.9°C — we need
pre-industrial levels in 2023 a 43% emissions reduction by 2030 to reach 1.5°C
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1. Surface Area Temperature refers to temperature measured at 2 meters above the surface; 2. Based on NDCs submitted to UNFCCC. 3. Modelling conducted from 2020 baseline using projected
2020 emissions.

Note: Emission gap for 2°C pathway estimated to be ~14 GtCO2e (UNEP Emissions Gap Report 2023).

Source: ClimateReanalyzer.org; Climate Change Institute; University of Maine; Climate Action Tracker
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TIMELINE OF CLIMATE CHANGE CONFERENCES

1992 W 1995 ~

Earth summit in Rio COP 1 Berlin

UNFCCC opened for First Conference
signature along with Rio of the Parties

Conventions, UNCBD, 4 &
UNCCD |

~

2012

~ COP 19, Warsaw CMP 8, Doha
Adopted Green Climate = Extended the Kyoto
Fund, Warsaw Framework &= Protocol til 2020 &

for REDD+, International set legally binding
Mechanism for Loss & targets
Damage

2015

COP 21, Paris - COP 26, Glasgow
Aims to limit global Rulebook for
warming to below 2°C
preferably to 16°C Agreement to be

pre-industrial level finalised

implementing the Paris

»

1997

Kyoto Protocol (KP)
Aims to reduce the
emission of
Greenhouse gases

-

2007

COP 13, Bali Roadmap
For implementing the

Convention through long |

term cooperative action
- beyond 2012

COP 27, Sharm
el-Sheikh, Egypt
Agreed to establish a
Loss and Damage
Fund

C | www.iasparliament.<oer

Marrakesh Accords
Rules for implementing
KP, setting up funding

instruments & tech

transfer

MOP 1, Montreal
Kyoto Protocol
entered into force &
the st meeting
took place

COP 28, Dubai, UAE

Strikes historic deal

to "“transition away
from fossil fuels”

COP29 in Baku will not be just another
milestone in this journey. When the
world writes the history of the battle
against climate change, this will be
one of the defining chapters. ltisin
all of our hands to decide how that
chapter will be written."

Hikmet Hajiyev

Assistant tothe President of the
Republic of Azerbaijan, Head of the
Bepartment of Foreign Policy Affairs
of the Presidential Administration

23 HICH-LEVEL MEETING

PATHWAY TO
COP29
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net zero greenhouse gas emission
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CARBON DIOXIDE
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Natural Human Enhanced
Greenhouse Effect Greenhouse Effect

More heat escapes Less heat escapes

into spacef ’-‘ into space




Global Greenhouse Gas Emissions by Sector, 2016
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Source: Adapted from Hannah Ritchie, Our World in Data, 2020: https://ourworldindata.org/emissions-
by-sector. Data sources: Climate Watch, World Resources Institute, 2020.

Source: https://www.visualcapitalist.com/visualizing-global-per-capita-co2-emissions/

C0, emissions
per capita
(t/year)

arbon -
Emissions

PER-CAPITA BY COUNTRY

Measuring the total carbon emissions doesn’t
always paint the most accurate picture of a country'’s
contribution, if their population isnt considered.

For example, even though China is the highest emitter of CO,,
the average American is responsible for producing 14.4 tonnes
of CO, per person, compared to 7.1 tonnes for a Chinese citizen.

Here’s a look at the biggest per-capita
carbon emitters in the world:

Region
GEEE—————

The Americas  Aslaand Oceanla Africaand the Europe and Russia
Middle East

Unequal global distribution of wazlth plays
afactor in carbon emissions. Developed
countries like Qatar emit 31t CO,/yr, while
that of developing countries in Africa can
be as low as 0.7t CO/yr.

1 Middle East A
Bahrain, Oman, Kuwait, Qatar, United Arab Emirates
*2 Middle East B
Israel, Jorcian, Lebanon, Syria, Yemen
*3 AsiaA
Brunel, Malaysia, Mongolie, Singapore
*4 Asia B
Asia without Asia A, China, India, Thailand, Taiwan,
Indonesiz, 5. Korea or Japan
*5 China
China, Hong Kong

emission vakes are ey
b¥e differance between

SOURCE: AQAL GROUP, IEA (2021) R

Tates of the source drart. Theve migy
5 provided here and the source data.

PeCHC

Massive CO, emissions, primarily
through gas flaring, have caused major
oil-producing countries like Bahrain,
Oman, Kuwait, Qatarand U.AE to
have high per-capita CO, emissions,
despite their small population,

L ER-

—— When accounting for the intensity of
emissions, measured by emissions per
GDF, Mongolia will have the highest
per capita CO, emissions in 2030,
followad by Brunei and Malaysia.

@ VISUALCAPITALIST.COM
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One tonne of |
carbon dioxide
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Source: Facebook Thailand Greenhouse Gas Organization
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= - - i Renewable energy
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Energy efficiency
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Transportation management
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Waste management

Agriculture

Facebook Thailand Greenhouse Gas Organization
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Source: https://www.pier.or.th/blog/2022/0301/
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2030 NDC Target 40%
2050 Carbon Neutrality
2065 Net-Zero Emission

Source: https://globalcompact-th.com/
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Thailand’s Long-term
Greenhouse Gas Emission
Development Strategy
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Renewable/Alternative 9 Energy Saving/Energy Efficiency
Energy

1 Bioenergy
2 Solar

3 Wind

4 Hydrogen 11 Improvement of IPPU
5 Nuclear (Refrigerant)

14 Carbon Capture Utilization (CCU)

10 Improvement of IPPU 15 Carbon Capture Storage (CCS)
(Cement)

16 Nature-based Solution

6 Energy Storage

12 Agriculture Management
7 Smart Grid

13 Circular Economy & Waste

8 Electrification Management

Cross-Cutting Approach

Financial/Economic assessment Policy & Regulation (Tax, LCA, Carbon Footprint,
&analysis Incentive, Credit, Tariff, etc. Environmental Assessment

Social Science
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Bioenergy, CCS & NbS in Thailand’s Long-term Low Greenhouse Gas Emission Development Strategy

Increase green area cover to

Use of renewable
(biomass, biogas) and
bioenergy for
manufacturing
Biofuels E10, E20, ES85,
B10, B20

Efficient tractor
(biodiesel blend)

55% (282,216 km?) of the

total land area in 2037

e 35% natural forest

* 15% economic forest

e 5% urban and suburban
green areas

Most efficient IC
engines with biofuels

68% share of RE
electricity

2025 2030 2035

b

|
2040 [ 2045

' NET ZERO CO,

Improve rice cultivation practice

= Alternate wetting and drying
* Mid-season drainage (MSD)
* Incorporation of straw

* Direct dry seeded rice

* Early maturing varieties

* CCS, CCU & BECCSin

power generation
* CCSin cement industry

Soil
management

* 74% share of RE electricity

practice

* Renewable energy (bioenergy) in

manufacturing

Biofuels E10, E20, E85, B10, B20, B100

* Fully-equipped BECCS

Renewable energy (Bioenergy)
in manufacturing

NET ZERO GHG

@2055 2060 @
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Bioenergy CCUS Nature base Solution
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Poyalsalwin biomass, biogas waznmswan Biofuels

@, Isslwhinedanmludszindlne BIOGAS POWER PLANTS IN THAILAND

Uszumlsalwi

mMaInsuan CAPACITY
POWER PLANT TYPES

wneiad (MW)

TsalWidragrawitanolwigrszuuuda 187 ums

salwihfetinmlunamile
BIOGAS POWER PLANT IN NORTHERN

Tsalviihfetinmluniensussnideanile
BIOGAS POWER PLANT IN NORTHEASTERN

Tsalvivrfedinmlunianane
BIOGAS POWER PLANT IN CENTRAL

Tsalwrfedinmluniala
BIOGAS POWER PLANT IN SOUTHERN

7

77

120

TOTAL CAPACITY 297

A KAnYoINETIn N
BIOFUEL PRODUCTION CAPACITY

Uszunnlseau
BIOFUEL PLANT TYPES

G

ANAINISHAN ATUARS/U
CAPACITY (MLD*)

E Tseueniuea
Ethanol Plant 6.57
Tseuonuoa 27 una
o) Tsenululefiwa
E Biodiesel Plant 10.26

N Tsslnirdaunaluuszinalng BIOMASS POWER PLANTS IN THAILAND

Uszumlsalnd

MaInsuan CAPACITY
POWER PLANT TYPES

wnzind (MW)

Tsenundalulodiwaidewiaiag 15 uva

@®
@®

TselwiFhanaitaolwigrs=uuud 227 uvs

Tsslvidanalunanile

416
BIOMASS POWER PLANT IN NORTHERN
Tsalwvhdaunalunianefuseniduanilie 679
BIOMASS POWER PLANT IN NORTHEASTERN
Tsalwhdanalunianans F
BIOMASS POWER PLANT IN CENTRAL
salwvhdanaluniald 320

BIOMASS POWER PLANT IN SOUTHERN
| TOTAL CAPACITY 2,029
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ASWAAWANIUININDINNA Solid Biomass (ktoe)
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209,1% 1337, 8%
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gran i inasunguidsusuiadnidussuu Direct Combustion

e

§oway 78.26 s¥UUANaerobic digestion $away 11.66 s¥UU
Gasification $a8ay 0.65 uazliszysyuu $avay 9.43 (duw. 2555)
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US. aﬂs.h:noaomnghuwthnsaunqu EOR, depleted O&G fields, saline
aqunfer (cth'uasou 2025 ?)

ss.0AdWSOUDDNUIDNBU aas.hmoahs:)awun Js:sliguFdnamwnniiu CO2, Tasens CCs fidAny
ADWAUAUNISaLNU
ss.dolthmuietu 5 Wuﬁ 13 Tasoms

1. CCU: Artificial Carbonate : Mae Moh Coal-
fired Power Plant - EGAT
2. CCS: Mae Moh Project

3. CCS: Lampang Project
(DMF, EGAT, PTTEP and DED take in charge project No, 2 and 3)

1. CCS: S1 Pilot Project - PTTEP

1. CCS: Phu Horm Pilot Project - PTTEP
2. CCS: Nam Phong Power Plant - EGAT

1. CCS: North GOT CCS - DMF
2. CCU: Methanol Production - BLCP
3 000 ST P

ngNsAIENT CCS B e |
YBIUITLNA

; 1.CCS: Anthit Project - PTTEP
' 2.CCS: A18 - MTIA

e , e | Y
#a1: NEDO seminar, naaifioinassssauani, Mar 202"
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D) —

Capture technology
) Pre-combustion
Post-combustion
Oxycombustion
Direct air capture

YVVYVY

wiie

Steel

2 _

Use
Utilization process Using captured CO; as an input
-Non-conversion [Direct use] or feedstock to create products
ar services.
-Conversion o

N
Capture : MAss (¥s., Nvir.), anamnssi O&G
Capturing CO, from fossil- or - !
biomass-fuelled power stations,
industrial facilities, or directly from the air. Transport mode
» _Pipelines
—r -
[ » Ships
=171 1/ » Trucks
'_{ C4— (@D Transport
o SD Moving compressed CO, by
e ship or pipeline from the point

of capture to the point of use
or storage.

O&G, Power, Cement, Chemical,

>  lhermochemical [methakol, methane

Electrochemical A

Photochemical
Mineralization [construction mat.]
Biological [Algae/Microbe]

YV VY

- o

o

Petrochemical/chemical, Construction material, Steel.

J &

L

- -
o o

T

Storage

Permanently storing CO, in

underground geological
formations, onshore or offshore.

* EOR/EGR
Unconventional storage

Deplete O&G reservoir

ARG AN
AN AN

v

I Storage [offshore/onshore]
»
>
» Saline aquifer
>
mAs (5., ne.), eRdmnssu E&P

» wumsadunsluniaga-lne
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Energy

W\ A , Mahidol University
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Resource
Efficiency
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Green Area
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Clean
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Research &
Technology
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9 years left to achieve a net zero emission with 9 prlnclples guide for action Capture /

07

Reduction Plant-Based
0 8 Consumption
Zero Waste

to Landfill

09

Monitoring &
Improvement



\A/ Mahidol University

The Net-Zero Emission Achievement of
Mahidol University.in year 2030
GHG

(ton co2 eq)

Future GHG
Present prediction
net zero o5% o5% .
greenhouse reduction . reduction net zero
emission

gas emission

Time
2021 2024 2027 2030 GHG removal




9 years left to achieve a net zero emission with 9 principles guide for action

Mahidol University

Renewable Energy Resource Efficiency Clean Energy for Transportation

mslawawu _ misld N1SAULIAL
nAINU nSwenns niduasiu
aghil dvondou
Us:ansmw

Research & Technology for a Carbon
Capture / Reduction
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Monltor & Improvement

07 09 i
msusina ve:giinay msWaugUIuu -
wannyian ilnau MSARRILNTSAR PR

weiluwugiu ':5 A ':3’ PR : ,' iDuAug uiSouns:en



/

\
Water Footprint II I|

ECO FACTORY



Y YA st What is Carbon Footprint ?

A measure of the exclusive total amount of carbon
Global Warming

| o ‘ Product consideration

k LCA Concept

dioxide emissions that is directly and indirectly

caused by an activity or is accumulated over the life

stages of a product in the unit of carbon dioxide

equivalent (CO, e)

Carbon Footprint of Product, CFP

n , Organization Activities

Carbon Footprint for Organization, CFO Direct & Indirect
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Life Cycle Assessment

/ Material extracti om\

“ processing [
' /=
S
g o ¢

Carbon Footprint Product

Calculation of
GHG Emission

CARBON FOOTPRINT OF PACKET
OF WALKERS CRISPS

Total carbon
footprint ?59

ﬁ Farming 44%

Manufacture 309
Packaging 159%
 Distribution Q9

Disposal 295

=PmP

SOURCE: Walkers

https://www.bbc.com/new,
https://innoveox.eu/life-cycle-assess

Carbon dioxide (CO2)
Methane (CH4)

Nitrous oxide (laughing gas)
Hydrofluorocarbon (HFC)
Fluorocarbons (FC)

Sulphur hexafluoride (SF6)
Nitrogen trifluoride (NF3)

Carbon Footprint Label
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Carbon dioxide (CO,)
W\\A/ gﬂﬁﬂ;jmﬂs@ Methane (CH,)

Nitrous oxide (laughing gas)
Hydrofluorocarbon (HFC)
Fluorocarbons (FC)

Sulphur hexafluoride (SF)
Nitrogen trifluoride (NF,)




Carbon Footprint Guideline of Thailand
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Source: Thailand Greenhouse Gas Organization



Principle of GHG Accounting and Reporting

Relevance

Completeness

Principle of GHG

Consistency accounting and
reporting

Transparency

Accuracy
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1 Setting the
Boundary

Setting Organization Boundaries

2 Setting the 3 Setting the

Obijectives Approach

©) v




Mahidol University Setting the BOundary

334
LI |
g / EIN R
e veroulsaanssyd
eography )
-
Tlweugnadsznavianislsesn
#* / O3V HYASWMNTIY
* Organizational Struct ‘"
rganizational Structure o B
CRT : N
DAART TR L - A S 164
YR Forl
Ficure 2. Organizational and operational boundaries of a company
e TRV
Parent Company = -
T} WINET KT L
= o= e /ey ran
I I I I :_:. EE i e .
Company A Company B Company C Company D = = A S e i g : T eundadiuul
I I = - SRR NIRRT Ferahd
L A y Ao |
= 1) Aealumsaygealdisznaviennlzany uororaBaveoxiouly ueat Nud ok »
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m ‘-"i Direct and indirect cmissions i I i o o () t‘}uﬂmw‘inzdwnwﬁom»ﬂ mdﬂw’»‘ufﬁ
1 - - = mmm= (o) Sopcduniwanam vanitThuéiiuiio

Source: GHG Protocol, 2004
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Managing GHG risks and identifying reduction opportunities
Public reporting and participation in voluntary GHG programs
Participating in mandatory reporting programs

Participating in GHG markets

Recognition for early voluntary action

Source: GHG Protocol, 2004
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« Equity Share Approach

a company accounts for GHG emissions from operations according to its share
of equity in the operation, reflect economic interest
« Control Approach

a company accounts for100 percent of the GHG emissions from operations

over which it has control. , not account for GHG emission from operations in which it

owns an interest but has no control



W\A/ Matidol Uriversity Setting the Approach

* Financial control

- has financial control over the operation if the former has the ability to direct the
financial and operating policies of the latter with a view to gaining economic
benefits from its activities

» Operation control

- has operational control over an operation if the former or one of its subsidiaries
has the full authority to introduce and implement its operating policies at the

operation.



FIGURE 1. Defining the organizational boundary of Holland Industries

Mahidol University HOLLAND
OO callom vyt Lew { 100% | SWITZERLAND

BGB
(50% OWNED)

[ HOLLAND
100%. AMERICA
Example: = IRW
. . . i : % OWNED
Holland Industries is a chemicals group b g e :
comprising a number of companies/joint s

.33.3%..

ventures active in the production and ;
i i HOLLAND i
marketing of chemicals. --

| 43%

Please define the approaches of the - QUICKFIX
Holland Industries. :

Source: GHG Protocol, WBCSD & WRI

SYNTAL = Equity share
—= (perational control

-+ Financial control




Source: GHG Protocol, WBCSD & WRI

TABLE 2. Holland Industries - organizational structure and GHG emissions accounting

WHOLLY
OWNED AND
JOINT

OPERATIONS
OF HOLLAND

LEGAL
STRUCTURE
AND PARTNERS

ECONOMIC
INTEREST
HELD BY
HOLLAND

INDUSTRIES

CONTROL
OF
OPERATING
POLICIES

TREATMENT IN
HOLLAND INDUSTRIES"
FINANCIAL ACCOUNTS

(SEE TABLE 1)

EMISSIONS ACCOUNTED FOR AND REPORTED
BY HOLLAND INDUSTRIES

EQUITY SHARE
APPROACH

CONTROL APPROACH

Holland Incorporated Holland Wholly owned subsidiary | 100% 100% for
Switzerland | company Industries operational control
100% for
financial control
Holland Incorporated 83% Holland Subsidiary 83% 100% for
America company Industries operational control
100% for
financial control
BGR Joint venture, 50% by Rearden via Holland America 41.5% 0% for
partners have Holland (83% x 50%) operational control
Joint financial America R
50% for financial
control other
partner Rearden control (50% x 100%)
IRW Subsidiary of 75% by Holland via Holland America 62.25% 100% for
Holland America | Holland America operational control
e
merica (83% x 75%) 100% for
financial control
Kahuna Non-incorporated | 33.3% Holland Proportionally 33.3% 100% for
Chemicals joint venture; Industries | consolidated joint venture operational control
partners have
Joint financial 33.3% for
control; two other financial control
partners: ICT
and BCSF
QuickFix Incorporated joint | 43% Holland Subsidiary 43% 100% for
venture, other Industries operational control
partner Majox (Holland Industries has
financial control since 100% for
it treats Quick Fix as a financial control
subsidiary in its financial
accounts)
Nallo Incorporated joint | 56% Nallo Associated company 56% 0% for
venture, other (Holland Industries does operational control
partner Nagua Co. not have financial control 0% for
since it treats Nallo as an fiarcaltontal
Associated company in its
financial accounts)
Syntal Incorporated 1% Erewhon | Fixed asset investment | 0% 0% for
company, Co. operational control
subsidiary of
Erewhon Co. 0% for
financial control
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1 |dentify 2 Scope

Sources Classification



W\/L Mahidol Universit Setting Operational Boundaries

1 I1dentify

Sources

This involves identifying emissions

associated with its operations

Q




W\A paal e Uriversity |ldentifying GHG Emission Sources

« Stationary combustion: combustion of fuels in stationary equipment such as
boiler, furnaces, heaters, engines

« Mobile combustion: combustion of fuels in transportation devices such as
automobiles, trucks, trains, ships

* Process emission: emissions from physical or chemical processes

 Fugitive emissions: intentional and unintentional release such as equipment leaks

from joints, seals and gasket



Setting Operational Boundaries

This involves categorizing emissions as direct and
indirect emissions, and choosing the scope of

accounting and reporting for indirect emissions
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CO, CH, N,0 HFCs PFCs SF,

DIRECT

PURCHASED INDIRECT
~ ELECTRICITY,

| | STEAM, HEATING &
COOLING FOR OWN USE

PURCHASED
1 SCOPE 3
S M, | INDIRECT

SCOPE 3
INDIRECT

SERVICES 1"
INVESTMENTS
CAPITAL TRANSPORTATION 3 FRANCHISES
G0O0DS &DISTRIBUTION
i LEASED
FUEL & ENERGY ASSELS {Ereen
A%thgs EMPLOYEE PROCESSING ASSETS
e COMMUTING OF SOLD
TRANSPORTATION R PRODUCTS B i
SDISTRIBUTION  yastE GENERATED  TRAVEL : USE OF SOLD el
IN OPERATIONS FROBCIS SOLD PRODUCTS
REPORTING
UPSTREAM ACTIVITIES > CORRRANY > DOWNSTREAM ACTIVITIES

Source: Draft ISO/TR 14069



Emissions
from the
company’s

Gate to Grave

emissions from
sold products and
services

Cradle to Gate
emissions of
purchased products

and services

Tier 1
Suppliers

Raw Materials Product Distribution

Reporting

Company Product Use

Energy Activities

Capital Equipment Product Disposal

Cradle Transportation

Gate

Scopes 2 and 3 Scope 1 Scope 3

Source: Draft ISO/TR 14069



CQcaom vf the Lowd
Scope 3 upstream Scope 2 @ Scope 3 downstream
i
Emissions from upstream activities including Company’s GHG emissions from il Emissions from downstream
e !

waste management, and others transportation, consumer use,

and waste handling

Thermal power plant

Mechanized
farming

Deforestation

Dairy
farming

Scope 1

Emissions from food manufacturing processes,
transportation, and waste management in food
factories

Waste management

&
|
|
|

|
|
|
Mechanical | .. Browing
|
v

milking
o o o
Packaging
Pasteurization [
1 [

|
| [ +
: ma Food factory @ ma ﬁl[ agas

Storage 7 —
s o o o o g Sk S > tank Milk powder — = = = = = >

product Retail

@
m H=

Source: Liu, T.-C.; Wu, Y.-C.; Chau, C.-F. An Overview of Carbon Emission Mitigation in the Food
Industry: Efforts, Challenges, and Opportunities. Processes 2023, 11, 1993.
https://doi.org/10.3390/pr11071993



Scope3: Other Indirect GHG Emissions

Upstream or downstream Scope 3 category

Upstream scope 3 emissions

n=d
.

Purchased goods and services

2. Capital goods

(¥

Fuel- and energy-related activities

(not included in scope 1 or scope 2)
Upstream transportation and distribution
Waste generated in operations

Business travel

Employee commuting

NS E .

Upstream leased assets

Downstream scope 3 emissions 9. Downstream transportation and distribution
10. Processing of sold products
11. Use of sold products
12. End-of-life treatment of sold products
13. Downstream leased assets
14. Franchises
15. Investments



SCOPE 1: Direct GHG emissions and removals

SCOPE 1: Direct GHG emissions and removals

SCOPE 2: Energy indirect GHG emissions

SCOPE 2: Energy indirect GHG emissions

SCOPE 3: Other indirect emissions

SCOPE 3: Indirect GHG emissions from transportation

4) Upstream transportation and distribution

9) Downstream transportation and distribution

7) Employee commuting

6) Business travel

SCOPE 4: Indirect GHG emissions from products used by

organization)

1) Purchased goods and services

2) Capital goods

3) Fuel- and energy related activities

5) Waste generated in operations

8) Upstream leased assets

SCOPE 5: Indirect GHG emissions associated with the use of

products from the organization

10) Processing of sold products

11) Use of sold products

13) Downstream leased assets

12) End-of-life treatment of sold products

15) Investments

SCOPE 6: Indirect GHG emissions from other sources

14) Franchises




Mahidol Liniversity Relationship between a scope 3 GHG inventory

and a product GHG inventory

upstream scope 1and 2 downstream
scope 3 emissions emissions scope 3 emissions

& pre-processing & storage

pdeu ctA * material acquisition Iodicting . distribution end-of life

. scope 1 and 2 emissions required by the Corporate Standard
. scope 3 emissions required by the Scope 3 Standard

. product life cycle emissions required by the Product Standard

Source: https://ghgprotocol.org/corporate-value-chain-scope-3-standard



Business goals served by a

scope 3 GHG inventory

Identify and
understand risks

and opportunities
associated with value
chain emissions

Identify GHG
reduction
opportunities,
set reduction
targets, and track
performance

Engage value chain
partners in GHG
management

Enhance stakeholder
information and
corporate reputation
through public
reporting

Identify GHG-related risks in the value chain
Identify new market opportunities
Inform investment and procurement decisions

Identify GHG “hot spots” and prioritize reduction efforts across the value chain
Set scope 3 GHG reduction targets
Quantify and report GHG performance over time

Partner with suppliers, customers, and other companies in the value chain to
achieve GHG reductions

Expand GHG accountability, transparency, and management in the supply chain
Enable greater transparency on companies’ efforts to engage suppliers
Reduce energy use, costs, and risks in the supply chain and avoid future coskts
related to energy and emissions

Reduce costs through improved supply chain efficiency and reduction of
material, resource, and energy use

Improve corporate reputation and accountability through public disclosure
Meet needs of stakeholders (e.q., investors, customers, civil society,
governments), enhance stakeholder reputation, and improve stakeholder
relationships through public disclosure of GHG emissions, progress toward GHG
targets, and demonstration of environmental stewardship

Participate in government- and NGO-led GHG reporting and management
programs to disclose GHG-related information

Source: https://ghgprotocol.org/corporate-value-chain-scope-3-standard



SC Johnson’s framework to assess reduction

n n n
opportunities along the value chain
Strategfc Cﬂbeﬂ OppOftUﬂfty
reduce use-phase impacts .
; . conduct product LCAs
game changing create strategies to reduce
(high GHG impacts of raw materials
reduction) work with transport providers
to reduce carbon footprint
work with suppliers to
reduce carbon footprint . conduct scope 1 & scope 2
analysis on technology basis
collect upstream collect downstream
transportation data transportation data
. map data to technologies . collect raw material
incremental . ;
data from suppliers
change
(low GHG
reduction) . collect energy data

from all suppliers

long-term implementation q short-term implementation
. low cap expense . mid cap expense . high cap expense

Source: https://ghgprotocol.org/corporate-value-chain-scope-3-standard



Source: https://ghgprotocol.org/corporate-value-chain-
scope-3-standard

GREENHOUSE
GAS PROTOCOL

Corporate Value Chain
(Scope 3) Accounting

and Reporting Standard

Supplement to the GHG Protocol Corporate
Accounting and Reporting Standard




GHG Protocol

Scope 1 (direct emissions): Emissions from different food manufacturing processes,
such as processing and packaging

Scope 2 (indirect emissions): Emissions from the generation of purchased electricity
consumed by the food manufacturing industry

Scope 3 (indirect emissions):
Emissions from upstream
and downstream activities
in the food manufacturing
industry, including those
generated during the
production of raw materials

Category 4:
Category 6:
Category 7:
Category 9:

Upstream transportation and distribution
Business travel

Employee commuting

Downstream transportation and distributio

4

Category 1:
Category 2:
Category 3:
Category 5:
Category 8:

Purchased goods and services
Capital goods

Fuel- and energy-related activities
Waste generated in operations
Upstream leased assets

.

Category 10: Processing of sold products

Category 11

: Use of sold products

Category 12: End-of-life treatment of sold products
Category 13: Downstream leased assets

Category 14: Franchises

Category 15: Investments

Source: Liu, T.-C.; Wu, Y.-C.; Chau, C.-F. An Overview of Carbon Emission Mitigation in the Food

ISO 14064-1: 2018

Category 1:

Direct greenhouse gas emissions and
removals

Category 2:

Indirect greenhouse gas emissions
from purchased energy

Category 3:

Indirect
from transportation

greenhouse gas emissions

Category 4:

Indirect greenhouse gas emissions
from the use of products by the
organization

Category 5:

Indirect greenhouse gas emissions
associated with the organization’s use
of products

Category 6:

Indirect emissions

from other sources

greenhouse gas

Industry: Efforts, Challenges, and Opportunities. Processes 2023, 11, 1993.
https://doi.org/10.3390/pr11071993



Upstream Scope 3

This category includes all upstream (i.e.,

: cradle-to-gate) emissions from the production
& services of products purchased or acquired by the
reporting company in the reporting year.

DH Products include both goods (tangible
| | products) and services (intangible products).

1 Purchased good



W\/L Mahidol Uriversity Upstream Scope 3

This category includes all upstream (i.e.,
cradle-to-gate) emissions from the production
of capital goods purchased or acquired by the
reporting company in the reporting year.
Emissions from the use of capital goods by the
reporting company are accounted for in either
scope 1 (e.q., for fuel use) or scope 2 (e.q., for
electricity use), rather than in scope 3.




W\/L Mahidol Uriversity Upstream Scope 3

3 Fuel- and Energy-
Related Activities

Not Included in

This category includes emissions related to

the production of fuels and energy
purchased and consumed by the reporting
Scope 1 or Scope 2 company in the reporting year that are

' not included in scope 1 or scope 2.




W\/L Mahidol Uriversity Upstream Scope 3

This category includes emissions related to

4 Upstream * Transportation and distribution of products
Transportation purchased in the reporting year, between a
company'’s tier 1 suppliers3 and its own
& Distribution operations in vehicles not owned or operated by
the reporting
- e Third-party transportation and distribution
Vgl B services purchased by the reporting company

 Emissions may arise from air, rail, road, marine
transportations and distribution activities
(warehouse, retail, distribution centre)
throughout the value chain




Upstream Scope 3

This category includes emissions from third-
party disposal and treatment of waste
generated in the reporting company’s owned
or controlled operations in the reporting year.

This category includes emissions from disposal
of both solid waste and wastewater.

5 Waste Generated
in Operations



W\/L Mahidol Uriversity Upstream Scope 3

6 Business Travel This category includes emissions from the
transportation of employees for business
related activities in vehicles owned or
operated by third parties, such as aircraft,
trains, buses, and passenger cars.




W\/L Mahidol Uriversity Upstream Scope 3

This category includes emissions from the
7 Employee transportation of employees4 between their
Commuting homes and their worksites. Emissions from

employee commuting may arise from:
e Automobile travel
% e Bus travel

o™ ¢ Rail travel
e Air travel
e Other modes of transportation (e.q.,
subway, bicycling, walking)




W\/L Mahidol Uriversity Upstream Scope 3

This category includes emissions from the

8 Upstream operation of assets that are leased by the
Leased Assets reporting company in the reporting year and

not already included in the reporting

company’s scope 1 or scope 2 inventories. This

category is applicable only to companies

that operate leased assets (i.e., lessees). For

companies that own and lease assets to

others (i.e., lessors), see category 13

(Downstream leased assets).




W\/L Mahidol Universit Downstream Scope 3

Brer et This categ?ry includes emissions tha.t occur in
the reporting year from transportation
Transportation and distribution of sold products in vehicles
and facilities not owned or controlled by

the reporting company.

and Distribution

—




Downstream Scope 3

_ This category includes emissions from processing of
Processmg of sold intermediate products by third parties (e.q.,
Sold Products manufacturers) subsequent to sale by the reporting
company. Intermediate products are products that
require further processing, transformation, or
a inclusion in another product before use, and therefore
result in emissions from processing subsequent to sale
a by the reporting company and before use by the end
consumer. Emissions from processing should be
allocated to the intermediate product.



W\/L Mahidol Universit Downstream Scope 3

This category includes emissions from the use
of goods and services sold by the reporting
Products company in the reporting year. A reporting
company'’s scope 3 emissions from use of
sold products include the scope 1 and scope 2
emissions of end users. End users include
both consumers and business customers that
use final products.

1 1 Use of Sold




W\/L Mahidol Universit Downstream Scope 3

1 2 End-of-Life This category includes emissions from the
waste disposal and treatment of products

sold by the reporting company (in the
QLY LUUEN  renorting year) at the end of their life. This

category includes the total expected end-of-
life emissions from all products sold in
the reporting year.

Treatment




W\/L Mahidol Universit Downstream Scope 3

This category includes emissions from the
operation of assets that are owned by the
Leased Assets reporting company (acting as lessor) and

leased to other entities in the reporting

ﬂ year that are not already included in scope 1

Downstream

or scope 2. This category is applicable to
lessors (i.e., companies that receive payments

from lessees).




W\w Mahidol University
CQcaflom v the Lo
1 4 Franchises

Downstream Scope 3

This category includes emissions the operation of
franchises not included in scope 1 or scope 2. A
franchise is a business operating under a license to sell
or distribute another company’s goods or services
within a certain location. This category is applicable to
franchisors (i.e., companies that grant licenses to
other entities to sell or distribute its goods or services
in return for payments, such as royalties for the use of
trademarks and other services).



Downstream Scope 3

This category includes emissions associated with the
reporting company’s investments in the reporting
year, not already included in scope 1 or scope 2.

This category is applicable to investors (i.e., companies
that make an investment with the objective of making
a profit) and companies that provide financial
services. This category also applies to investors that
are not profit driven (e.g. multilateral development
banks), and the same calculation methods should be
used.
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Source Level of influence Risk or Sector Employee
Category Size Outsourcing Remark

of GHG (Reduction potential) opportunity Guidance engagement

1 Purchased goods and services

2 Capital goods

3 Fuel- and energy related activities

a4 Upstream transportation and distribution

2 Waste generated in operations

6 Business travel

7 Employee commuting

8 Upstream leased assels

9 Downstream transportation and distribution

10 | Processing of sold products

11 Use of sold products

12 | End-of-life treatment of sold products

13 | Downstream leased assets

14 | Franchises

15

Investments
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Level of :
: WU
: influence . . . e
No Category Size . Risk | opportunity| Total | Remark | Uaasni
' (Reduction of o e o
_ uyaIALY
] | potential)
1 Purchased goods and services v 5 1 1 1 3.4 v
2 Capital goods v N/A 1 1 1 N/A
3 Fuel- and energy related activities v 1 5 1 1 1.8
Upstream transportation and
4 distribution v 1 1 1 1 1
5 \Waste generated in operations v 1 1 1 1 1
6 Business travel v 1 1 1 1 1
7 Employee commuting v 1 1 1 1 1
Downstream transportation and
9 distribution v 1 1 1 1 1

End-of-life treatment of sold
12 products X 1 1 1 1 1




A & 2 ¢ & . A
1whwurgvasn1sdsEi ATy aUNANWIUYIaIANTYINUAR
31 LuuMIsUstiuntinuada
P ULUANITUTEL AU DIDIANT
L ULLIRNNNTAAGTNNE

= o 6
Nua=dan lWuediasnng
Q’ﬂizmmm LLazgif%'uﬁmau%yja

Iﬂi{i §319U0489ANT

A oA = Y
unduanisn 1 v 11



A oA = Y
Unduanisn 2 v 20

1 6V A A 1 A a g 6 1 tg/
QG?Z‘L(! Scope ﬂaﬁﬂﬂi‘ﬂﬂaUﬂ?‘ﬁLiﬂ%ﬂiz'ﬂﬂﬁﬂﬂﬂ'ﬂﬂiﬁJGI’N5] mﬂ@*‘uumﬂuaaﬂm@amu

1) myvuasguenelulssnulassalnadnvaasasans

2) waswlni wiannuanigasnanasuan

3) M lnidwiniienaalasinmelunszuiuns

4) madumall-nauseninefinnuazuS I aawiinen

5) mslTasaunaINainTouAUINES

6) MWW IRUZIINMITTNTAVAIBIRNTAW UALSHNDANANTWTDING

7) M3 Refill svhanudusainiostsuamansluusinlasusunsranudusiioues
8) MIVUFINANN UM LALNITIANILTHNTL VG

9) MUUNUNLAANNNIZLIBNITUARLTLVIFIUNA

10) ﬂ'm@‘iumaLﬁaﬁ@@iaqiﬁwaawﬁfmmﬁaﬂm%aaﬁﬂ@ﬂmi



aaizi_qlLma'aﬂa'aﬂﬁ’wﬁaumzaﬂmaeaaﬁm
LLENANNUDULYA 1, 2 LR 3

laglTuuunNasunin 21



Data Inventory & Calculation

Collecting 3 Managing

Calculation Data & Inventory Quality

Approach Calculation

o




A Calculation Approaches

Direct

measurement

1 Calculation

Approach

Calculation Combination




Calculation

=
-_—

Data Inventory & Calculation

Questionnaire
Interview

Measurement

Environmental reports, €.g.
environmental impact
assessment, environmental
product declaration

Other statistic data
Scientific articles/reports
Government publications
Other research articles
Other LCI databases




Data Inventory & Calculation

Some Examples of
Caleulation Data Activities

=
-_—



W\\A/ Mehidol University Data Inventory & Calculation

Stationary Combustion

@ Diesel generator
@ Fire pump




Stationary Combustion
@ Gas Cylinder

G




Mahidol University Data Inventory & Calculation

Mobile Combustion
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W Mahidol Universit Data Inventory & Calculation

Mobile Combustion

@ Gasoline consumption/distance

N ey (P

Type of Vehicle Distance




W\JL Mefidol Universit Data Inventory & Calculation

Cement production (and source of CO,)

CALCINATION REACTION

h

CaO +CO,

Quicklime

CaCO, + heat |

Limestone ‘

Process Emission

Rotary OUTLET: @ Cement CaICination

cement kiln Co,
]\ L " 8
L ——— G — =
FEED: GROUND 1 wﬁi_ => ' = INLET:
LIMESTONE + CLAY — “ﬂ HOTAR
\4

‘ CLINKER



Fugitive Emission
@ Refrigerant
@ Fire Extinguisher
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Data Inventory & Calculation
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Ww el i GHG Emission and Removal Calculation

Emission = Activity Data (AD) xEmission Factor (EF)

4 4

e.g. fossil fuel consumption e.g. Kgco,/Ls Kgnoo/Ls
(L/day, L/month, L/year) kgep,/L

Most of activity data come from
the purchased quantities

e.g. kgqo,/day,

kgn.o/month, kg, /year
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Carbon dimxdide
Methanec

Nitrous oxide

HFC-134
HFC-134da
HRZ-143
HFC-143a

HFC-152

HFC-161

HFC-277o0a .
HRC-236ch

HFC-236fa .
HFC-245fa

HFC-43-10mes

Chemieal Formular

CF CHFCF,.
CH,FCF CF,
CHF CHFCF,
R,
CH,FCF CHF,
CHF CHLF,
OH,OF,CHCF,

OF CHFCHFCF CF,

GWP 100_yr (ARS)

118

3,170

1,120

4,800
156

1,210

8060

T16

1,650

Sulphar
PFC-14

PRC-116

PFC-21B

FFC-318

PRC-31-10
PRCA1-12
PRC-51-14

PFC-91-18
Trifluorometind sulphur pentafluworide
Pedlunrocyclopropane
HFE-125

HFE-134

HFE-143a
HCFE-2350a2
HFE-245ch2
HFE-2457a2
HFE-34Tmec3
HFE-347pcf2

HFE-356pocs

'HFE-A49st (HFE-7100)

HFE-5695f2 (HFE-7200)
HFE-83-10pcrc 24 (H-Gatden 1040x)
HFE-236cal2 {HG-10)

HFE-338pcel3 (HG-01)

Chemioal Formular

GWP 100_yr (ARS)

SF, | 23,500
| NF, . 16,100
CF, | 6,630
I CF, 11,100
C/F, | 8,500
Gk 9,540
cF, | 2,200
[&E, . B,550
CF, | 7,910
G ' 7,10
SF,CF, | 17,400
cCF, ' 9,200

CHF OCF, | 12,400
| CHF,OCHF, 5,560
CH,OCF, | 523
| CHFF OCHCICF, 451
CH,OCF CF, | 654
I_Ckrpc'H,ch 812
CH,OCF,CF CF, | 530
| CHF CF OCH.CF, 889
CH,OCF,CF CHF, | 413
€, FOH, . 471
C,EOCH, | 57
| CHF,0CF OCF, OCHE, 2820
CHF OCF OCHF, | 5,350
| CHF JOCF CF OCHF, 2,910



W\ s Tools for Calculation of GHG Emissions

» Cross Sector Tool: can applied to many different sectors; stationary combustion,
mobile combustion, and HFC use in refrigeration and air conditioning

» Sector-Specific Tools: e.g. aluminum, iron and steel, cement etc.



TasLE 3. Owerview of GHG calculation tools available on the GHG Protocol website

CROSS-SECTOR TOOLS

CALCULATION TOOLS

MEIM FEATURES
Caloufates direct and indirect Dlyemissions froem fuel combustion in stationary equipment
Prowides two options for aflocating GHEG emissions from a co-generation Facility

Prowides default fueed and national average efectricity emission factors

Calosstes direct amd indirect Ty emissions from fuel combuestion in mebile sources
Prowides calculations and emission factors for road, air, water, and rail trarsport

Calodates direct HFC emissions during mamufacthere, use and disposal of refrigerstion and ais-
conditioning equipment I comemercial applications

Prowides thres caboulation methodoiogies: a sales-based approach, a life oycle stago based
approadn, and an emission facior based approach

ntnodices the fundamentals of uncertaenty analysis and quamtifcation

Calculates statistical parametes uncenainties dwe t© random errors related o caboulation of
GHG emissions

Atomates the agoregation steps invobred i developing 3 basic uncertainty assessment for GHG
imvantory data

SECTOR-SPECIFIC T0OLS

Calculstes direct GHG amissions from aluminum production (00 frm anode axidstion, PRC emis-
sions froem the "anade effect,” and Sk used in non-ferrowrs metals production as a cowver gas)

Calodiates direct GHG emissions: (CO4) from oxdation of the redwcing agent, from the calcnation
of the fux used in steel production. and from the removal of carbon Freen the inon ore and sorap
stoal wsed

Calcuates divect GHG emissions. (NAD) from the preduction of nitric scid

Calosates direct GHG emissions [Cy) frm ammenia prodoction. This s for te removal of
carbon from the feadstock stream only, comberstion emissions are caloulated with the stationary
coHTirstion modole

Caloufates dizect GHG emissions (N2 from adipic acid production

Calodates direct C0; emissions from the calcination process. | cemant manefschuring (WBCSD
ool also caioulates combustion emissions)

Calodates direct GHG emissions from lime manufacturing (C0, from the calcination process)

Calcislates direct HFC- 23 emissions from peoduction of HCFC-22

Caladates direct C0- CHe and N0 amissions From production of pelp and paper. This ;mcludes
calculation of direct and indieect C0; emissions from comibuston of fossil fuels, bio-fuels. and
wasie products in stationary equipenent

Calosiates PFC emission from the prechection of semi-oonductor wafers

Calodates direct C0, emissions from fuel use, indinect CO, emissions from eleckricity




\A/ Mahidol University

@ Guidance for Calculating
Scope 3 Emissions

Source: https://ghgprotocol.org/scope-3-calculation-guidance-2

GREENHOUSE
GAS PROTOCOL

Technical Guidance

for Calculating
Scope 3 Emissions (version1.0)

Supplement to the Corporate Value Chain (Scope 3)
Accounting & Reporting Standard

(#.#» RESOURCES
TTTTTTTTTTTTTT



@ Calculate the amount of GHG in kg CO,eq

1) CO,24kg
2) CH,10kg
3) N,O020kg



@ Calculate the amount of GHG in kg CO,eq

1) CO, 24 kg =24x1=24 kg CO,eq
2) CH,10kg=10x28 =280 kg CO_eq
3) N,O 20 kg =20x265 = 5,300 kg CO,eq
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Ma}hidol University Data Inventory

FIGURE 11: Inventory quality management system

/I;’J[;:

= INVENTORY QUALITY MANAGEMENT SYSTEM =

N

1. Establish Inventory Quality Team
L , DATA "
7. Report, Document, and Archive 2. Develop Quality Management Plan
4 | METHODS M
6. Institutionalize Formal Feedback Loops | [ SYSTEMS | [ 3. Perform Generic Quality Checks
4 DOCUMENTATION 7
5. Review Final Inventory Estimates and Reports = 4, Perform Source-Specific Quality Checks
\
\s FEEDB & CX J

Source: GHG Protocol, WBCSD & WRI
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W\Mz gﬂﬁc:ﬂgmersity Data ValidatiOIl

Errors are easily introduced ...
errors in measurements
errors in data entry
errors with units (liter versus gallon)
errors with prefixes (mg versus mcg)
errors with nomenclature (N,O versus NO2)

... and can sometimes easily be detected
mass and energy balances
comparative analysis of different data sources
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Reporting

Required
e DESCRIPTION OF THE COMPANY AND INVENTORY BOUNDARY
information e INFORMATION ON EMISSIONS

Optional
: _ INFORMATION ON EMISSIONS AND PERFORMANCE
information *  INFORMATION ON OFFSETS

Download Guideline:
https://thaicarbonlabel.tgo.or.th/admin/uploadfiles/ebook/content/c858f3c01f/index.html

https://ghgprotocol.org/corporate-standard



https://thaicarbonlabel.tgo.or.th/admin/uploadfiles/ebook/content/c858f3c01f/index.html
https://thaicarbonlabel.tgo.or.th/admin/uploadfiles/ebook/content/c858f3c01f/index.html
https://ghgprotocol.org/corporate-standard

Verification

* Relevance

®* Completeness

* Consistency

* Accuracy Download Guideline:

®* Transparency https://thaicarbonlabel.tgo.or.th/tools/files.php?mod

=YjNKbIIXNXBIbUYwYVc5dVgyUnZkMjVzYjJGaw&ty
pe=WDBaSIRFVIQ&files=TVRNPQ

2 Verification e Reasonable
Level * Limited



https://thaicarbonlabel.tgo.or.th/admin/uploadfiles/ebook/content/c858f3c01f/index.html
https://thaicarbonlabel.tgo.or.th/tools/files.php?mod=YjNKbllXNXBlbUYwYVc5dVgyUnZkMjVzYjJGaw&type=WDBaSlRFVlQ&files=TVRNPQ
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SCG’s ESG Progress

Strive to
have

Net
Zero

emission
by 2050

L e e
g (on it et s b gy vt
<

Resilience

Aim to achieve
67 9% of revenue

from sales of
Green Choice
products
in 2030

Breen

% Revenue of Green Choice product
of revenue from sade

&7%

e,
)
3%

}xwﬁ! :
=
3020

Target Energy
Consumption
reduction by

13%

in 2030

% Energy consumption reduction

Economy

Committed to
reduce water
withdrawal
by

23%

in 2025

% Water withdravwal reduction

@'sCG|

Source: https://www.scgsustainability.com/th/energy-transition-towards-net-zero/



Our clear targets and frameworks to become

Net zero company

2020 2025 2030 2040

Value chain rowth

Transformation towards low carbon business + Decarbonization

n

b6T :
NET ZERO

o

2050

PTT GC Net Zero Strategy

Pillars

To transition to Net Zero Company

Efficiency-Driven
Maximizing efficiency across all assets
and implementing new breakthrough
technologies

Portfolio-Driven

Portfolio adjustment to increase quality of
eaming, while adopting integrated circular
economy concept

Capture & offset carbon using multiple
approaches and technologies

. 0GT

Our roadmap for

GHG reduction to Net Zero

Accumulated GHG reduction
2021-2050
(Scope 1,2)

2021 2030 2040 2050

20% Boduolin G :

Portfalio
Driven

EThiciency

AGT

NET ZERO

QE; Mot Lers
&

Baseline Emission (2020)
Portfolio evolution
Efficiency & asset improvements

Low carbon power + energy storage
Low carbon heat

Carbon capture: utilization & storage

Forestation & offsetting

Estimated level of investment
(2021-2050)

5.

Reduce / eliminate GHG

2

Growth with portfolio adjustment
towards low carbon business

b

Billion USD

- 0GT

Source: https://sustainability.pttgcgroup.com/th/net-zero
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Mahidol University Sustainable Development Goals
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Mabhidol University wawu

Tatakstaned

2561, 2662 2563, 2564, 2565

amrsifinan i tinasoubdiheasndsunaune

amrnnfinanrldvdsrubdihearnas unaune

oM 00N
0M T00M
-,
,_}-.._______“__ — N
= 20M Fa \ y
= / = znom
7. \ =
— ___/’ \v L
"M N,
\,
N\ 00N
\\
2 N - » v
2563 2564 ¥ 2565 2563 @ 2564 @ 2565

ulsfiausasazlBnansinden e vhuazndenuaunuzadasninnas

o0
@ Wik - 2562
WS MMARKY - 2562
@ vliih - 2563
30 Wi MMARKY - 2563
@ b - 2564
WEHMMANNY - 2564
@ i - 2565
23 WS IMMARNY - 2565
a
| KN g B.R. A A, 1L.A. o, WA, u.n. A, d.A. f.o.



NINVoVIZY

winai 4 mnuaandn

Alilend
Talszanm -
Erudnn
2561, 2562, 2563, 2564, 2565 -
awsaafnasihidssassninands = awsnaBEnasihidssassninands =
800k M
=
600k A
M
'"E 400k o
E
M
200k
Rl
a
LR w.o. R uA LR fa o, oA, fiu, ne LR n.m. a
4 1581 4= 2562 -8 2563 - 2564 - 2565 @ 2351 @ 256 ® 2563 @ 2564 @ 2565
Mighcharts. com Highonarts.com
2855 .
o "
awismlBnamnvasdsuasmiininds =
1,250k
1,000k
750k
=
500k
250k
o " %
iy n.m, LR na

® zoadnduemn CamTledn 0 wesafue®l @ seciuedd



NIGISOUNS=9N

IHaURTEAR

et 6

vz

2541, 2567, 2563, 2564, 2565

WEnafmeEaunssantaduvinads = FnaisEaunsranuassninmds =
20M 2o0Mm
5M : i = e = = e 150M
2, -~
9 oM R %,
L)
_3! 8.3 1008
2
5M
50M
" W.o, ) TN ., fim. . LN iy, i, o f.o. a )
= 2563 -+ 2564 % X565 o 2583 B 2564 @ 2565
Highchasts, cam Hig oS com
2565 - madasaitiEsunsammneass (Direct Greenhouse Gas Emission) -
HnmiaiBaunsan = tnamodaunssanuanaulssan =
15M Bk
10M
2 2
8 8 40k
g z
iM
20k
i} o l .
A o (RN U RN fim. [UER LA, fin (NN . .o RN Yo, £ RN . e NN o fia.
0 mrfilvauasiug @ AvnenbmiiGamadaud ¢ Aty A

® scope1 @ scope 2 scopa 3




»

NISINUSIUSOU
voyan1sdnaulu
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wadJaunalinuNwadu
1a90NME (Solar Cell System)

UK1oNg1agunnalinnasdlins:uu Solar Cell hSo Solar Rooftop U1(Euu
Wollunisanldwasgnuagngvdiu Tut w.A. 2563 AuualsatulAsINIs
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17 Teteeons

The Recycling Waste Bank Network

3 Cooperation
8 Nakhon Pathom+ 21 Rayoung + 3 Burium
Schools in network

Training > 170 Schools in Nakorn Pathom

-
'



W Mahidol University _

- x S, Reduce
1. Reduce & Reused IieiEenElies _ Reduce approximately
Plastic b 2016 — September approximately T o (B0
astic bag 2020 8,328,803 Plastic bags ’ 2%4
) ) Information Reduce approximately 5.08
2. Mahidol No Plastic Cup 2019 tons CO,eq
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