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Global Warming: Greenhouse effect on Earth

e Infrared

radiation (IR)
is given off by

“ the Earth..

e o MOSE e5Capas o

outer space, allowing the 7 GHGs by Kyoto Protocol
Earth to cool...

o but some infrared Global Warming
radiation is trapped by gases in Potential (GWP)
the air (including CO ),
keeping the earth warm Carbon Dioxide (CO>) 1

enough to sustain life.

Methane (CHa) 28 to 36
Nitrous Oxide (N,O) 265 to 298
9 ENHANCED Hydrofluorocarbons (HFCs) 12 to 18400
GREEMHOLISE
EFFECT Perfluorocarbons (PFCs) 6,630to 11,100
Increasing levels
of CO. increase Sulfur Hexafluoride (SFs) 23,500
the amount of
heat retained, Nitrogen Trifluoride (NFs) 16,100
causing the
atmosphere and
Earth's surface to Source: https://naei.beis.gov.uk/overview/ghg-overview

heat up.
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If no climate policies are implemented (red) global warming will cross 2°C
by the middle of the century. Making sure we don’t emit more than 1trillion

of CO,in total (blue) would limit the risk of exceeding 2°C to 25%
Source: Nature, DOI: 10.1038/nature08019, Nature, DOI: 10.1038/nature08017
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Present, Global surface temperature was azgz
above 1850-1900 in 9
2011-2020.

Source: THE STANDARD

“Climate change results in severe and frequent
disasters, which could lead to economic losses of up

to 12.5 trillion USD by the year 2050.”

Source: World Economic Forum, https://www.weforum.org/



World’s Climate Change Circumstantial: Global warming to Global boiling
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Louisville

Mostly clear

Amazon River Levels Hit Historic Low Amid Flowers in Antarctica are starting to bloom}j Unites States, frequent tornado, hurricane, ice Louisville Kentucky, Ice storm hit KY on
Rapidly Worsening Brazil Drought, 2023 and that is no good news, 2023 storm, severe weather, wildfire, flood and February 2021. First Ice Storm Warning

drought, 2017- 2023 in possibly 12 yrs

Source: The 13th International Conference on Environmental Engineering, Science and Management — Keynote session, DEPARTMENT OF CLIMATE CHANGE AND ENVIRONMENT (DCCE)



U.S. 2023 Billion-Dollar Weather and Climate Disasters

@ Drought/Heat Wave Winter Storm,

@ Hail

€2 Flooding © Hurricane (g Severe Weather  @g) Tomado Outbreak () Wildfire
North Central and
Eastern Severe Weather
July 28-29
Central and Eastern

Severe Weather
April 4-6

Central Tornado Outbreak and
Eastern Severe Weather
March 31-April 1

Northeastern Flooding and
North Central Severe Weather

Northeastern Winter
Storm/Cold Wave
February 2-5

Rockies Hail Storms, Central Minnesota Hail Storms

and Eastern Severe Weather August 11
June 21-26
California Flooding
January-March

Central and Eastern ﬁ
Tornadoes and Hail Storms ._—*/

May 10-12

North Central and
Southeastern
Severe Weather
July 19-21

East Coast Storm
and Flooding
December 16-18

Northeastern and
Eastern Severe Weather
August 5-8

Southern and Eastern
Severe Weather

G March 2-3
Central and Southern Severe Weather Southern and Eastern

June 15-18 Severe Weather

Central Severe Weather o March 24-26
April 19-20 ) .
Southern Humcanzl_daha
August 29-31
Seve/r\e x:l (zeast_hze_,r Southern/Midwestern .
P Drought and Heat Wave | Central and Central Severe Weather Fort Lauderdale Flooding

Texas Hail Storms Spring-Fall June 28-July 2 April 12-13

May 1619 Southern Severe Weather Severe Weather Central Severe Weather
Southern Hail Storms September 23-24 June 11-14 April 15 May 6-8

“is map denotes the approximate location for each of the 28 separate billion-dollar weather and climate disasters that impacted the United States in 2023.

——a@ Typhoon Mawar Guam
May 24-25

ii Firestorm o—— (@6 Southern

August 8

In 2023, the United States experienced 28 separate weather or

climate disasters that each resulted in at least $1 billion in damages.

NOAA map by NCEI.
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Updated: January 9, 2024

1980-2023 U.S. Billion-Dollar Disaster Year-to-Date Event Count

* 2011(18) & 2022(18) W 2017(19) ® 2021(20) A 2020(22) ¥ 2023 (28)

February March April May June July August September  October

Movember

Month-by-month accumulation of billion-dollar disasters for each year on
record. The colored lines represent the top 6 years for most billion-dollar

disasters. All other years are colored light gray. NOAA image by NCEI.

December

Event statistics are added according to the date on which they ended. Powered by 7
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Top 20 Countries Most Affected by Global Warming

Top 3 Myanmar

?

Top 1 Afghanistan The impact of global warming

could be worsened by El Nillo

Rising sea levels

Top 13 Thailand
68.1

Longer hot and dry

._I periods

~ — S
‘ﬁ\'- ‘

Top 2 Mozambique Lower rainfall

Source: https://

Countries Global Warming Impact

Score

1.Afghanistan 85.5
2.Mozambique 84.7
3.Myanmar 80.5
4.Pakistan 77.9
5.Haiti 76.7
6.Bangladesh 75.7
7.Philippines 75.5
8.Madagascar 72.9
9.India 10.Nepal 72.3
11.Niger 69.9
12.Ethiopia 69.7
13. Thailand 088
14.Zimbabwe 65.1
15.South Sudan I
AVTIGE)] 66
17.Kenya 65.1
18.Uganda 19.Fiji it
20.8ri Lanka Lt
61.02
60.9



http://www.insidermonkey.com/blog/top-20-countries-most-affected-by-global-warming-1183691/

Top 5 countries emitted GHG

1
China 12,295.62 MtCO,eq
2 :_ 11.13%
USA  ———= 5,289.13 MtCO,eq
3 6.67%
m L 667% .
Ihd a © 3,166.95 MtCO,eq 1
. WCOeq
European Union *+.+* | 2,957.36 MtCO,eq
S
Russia
1,799.98 MtCO,eq

Top 5 sectors emitted GHG

1
Energy

p ‘ I 59420 MtCO,eq

Agriculture

3 ' I 37430 MCO,eq
IPPU
4
Ws £ . 154.56 MtCOeq
5
LULUCF . -675.59 MtCOeq,

Source: climatewatchdata.org

Source: climatewatchdata.org

4,856 MtCO,eq

Waste
Agriculture
16.88 mtco.eq
56.77 MtCO,eq ‘
4.53%
15.23%

. GHGs Emission
Industrial
Processes and 372.72 MtCO GCL
Product Use

38.30 MtCO. eq

10.28% ——  Energy

260.77 MtCO,eq
69.96%

Net GHGs emission/removal

280.73 MtCO.eq

-91.99 MtCO.eq

mmmmmmmm  *Thailand ranked 20" for global
mammmmm GHG emitter (0.95%)




Global Climate Change Response

COP28 was held in Dubai, United Arab Emirates, from November 30
to December 12, 2023. Nearly 200 countries participated in this
significant climate summit

At COP28, Thailand made significant

climate pledges and reaffirmed its
commitment to addressing climate change.

Carbon
Neutrality

Net Zero



Carbon Neutrality VS Net-Zero Emissions

Carbon
Neutrality

Reduce carbon emissions at the source by

minimizing the use of fossil fuels, transition to
renewable energy sources, and conserving energy.

SeqUESter carbon dioxide by enhancing natural

carbon sinks such as forests, focusing on sustainable
forestry practices, and planting trees to absorb
carbon dioxide from the atmosphere.

Compensateysor carbon emissions through
carbon credits or offsetting programs,

Net-Zero
Emissions

Reduce GHGS Rreduce emissions of
CO2, CH4, N,O, HFCs, PFCs, SF6, NF6 as O
much as possible, aiming to eliminate -

them entirely.

Sequester &
Compensate
GHGs

Capture and store all emitted
greenhouse gases




World and Thailand Carbon Ne
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Country

Comprehensive @ %
planning

of own border
Review process
Carbon dioxide

10
3
Chile 2050 @ ®
Colombia 2050 @
- Costa Rica 2050 @ @ e ®
2070 ;™ =il European 2050 ) @ ®
2060 i .
2053 Liberia E?A;ﬁ‘lm 2850 @ @ @ @
2050 Benin 4 Canada AVERAGE 2050 ®|e|o]® =1 ®
2045 Fabeh R AVERAGE 2045 @@ @ e @
2040 o o
2035 Madagascar ¥ y Nepal AVERAGE 2045 @@ @ @ @ @ @ @
2030 :
1 Nigeria AVERAGE  2050-2070 (D @ ) @ @ © [
Achieved
South Korea AVERAGE 2050 @ @ @ @
Source: Energy & Climate Intelligence Unit Switzerland U 2050 @@ @) @ © O o)
Thailand AVERAGE 206 @ © © )
lsjtnaizgg AVERAGE 2050 @@ e @ e e ®




Thailand’s Decarbonization Pathway

2050 2065
2055 2060

. 2030

2035 2040 2045

2021

NDC tracking NDC 2 NDC 3 NDC 4
60.33 MCO,e NDC 1
30-40% BAU Carbon Neutral
b
N 25 HH
Hydraulic Low CH, Electric _ @CCUS/BECCS Hydrogen Phase out R B
cement paddy fields Vehicle technology technology coal L\

‘ ,; i; a e Just Transition . == B
_ y ‘ .
Reforestation e _o A better, safer, healthier, greener,

Renewable
Manure fairer and more prosperous future
0 Climate Change Act

energy Management
(. )
) Slanh
5 M Moo,

NDC Action Plan 2021 - 2030

i [ A Blended Finance
0600 2
= arket Mechanism : o
Energy&  |PPU Waste  Agriculture = Energy&  |PPU Waste  Agriculture
Transport e Data Center \_ ransport J
Domestic Inter. Art. 6 Technology, R & D Emission Removal
Implementation Support™ of PA @ gy 120 MtCO,eq S 120 MtCO,eq
sE2Y EESON 3% Public Awareness




(Draft) NDC Action Plan on Mitigation 2021 - 2030

Energy Transport  Industry Waste Agriculture
Domestic Implementation 124.6 mtco,eq 45.6 mtco,eq 1.4 mico,eq 9.1 mtco,eq 4.1 mtco,eq
(22.5 %) (8.2 %) (0.2 %) (1.6 %) (0.7 %)
184.8 mtco,eq m

nsulserugaaivnssu

International Support

1.90 wmtco,eq
37.5 mtco,eq (5.8 %) (0.4 %)

0 . 1 MtCO,eq

In process

(0.2%) (0.18%)

Article 6.2 — 3%

Source: The 13th International Conference on Environmental Engineering, Science and Management — 1 3
Keynote session, DEPARTMENT OF CLIMATE CHANGE AND ENVIRONMENT (DCCE)



® Increase renewable energy in Achieve GHG removal 120 MtCO,eq from forestry

electricity generation and land use sector by

* Increase energy efficiency - Natural reforestation

* Promote rice cultivation that reduces - Economic reforestation

methane emission - Increasing of green space in urban/rural
energy, transport and
* Promote biogas production from manure (Dome ENSaR -
F t h t and burni ti industry sector.
Digester) - Forest encroachment and burning prevention

The use of * Policy EV 30@30 *Phase down coal in electricity
hydraulic ® Phase down ICE vehicle generation
cement target 1 ® Increase the use of biofuel in transport sector *68% of electricity generate from

renewable energy

® Applying technology CCS/CCU/BECCS

= '
MiCO 2 Promote the use of battery storage with

renewable energy

Using Green hydrogen in

Carbon Neutrality

®74% of electricity generate from
renewable energy
®*Phase out coal in electricity

generation




Draft Climate Change Act. (s of vay2029)

g CHAPTER1

General

@ CHAPTER 2

Climate Change Targets

CHAPTER 3

National Climate Change

Committee

% CHAPTER 4

Climate Change Fund

CHAPTER 5

Climate change master plan

}""- CHAPTER 6

Greenhouse gas data >

CHAPTER 11

Climate change adaptation >

@ CHAPTER7 \/
<QCIimate change mitigation >

CHAPTER 12

Measures to promote >

operations

/N, \ CHAPTERS
Ll )— .
Emissions Trading Scheme >

system

CHAPTER 13
Standards of economic >

activity grouping

CHAPTER 9 CHAPTER 14
&) 2=
]
Carbon tax system > Punishment >

E CHAPTER10 ll:E"
Carbon credits >

Transitory Provisions >




Thailand’s GHG emissions

Mandatory
Corporate-based

GHG reporting

Emission Trading

Scheme (ETS) Crediting

Mechanism

(T-VER)

Allowance revenue

Carbon Tax

rticle

Model 2030

Tax revenue

Fee /levy

—>

Financial support
mitigation & adaptation

measures

&————-

Climate
Change
Fund

T




Management of Greenhouse Gases in Thailand

/‘ Thailand Greenhouse Gas Management Organization (Public
Organization): TGO
> J
auUN AIANTLIMITAANTANAGAUNTEAN  (BIANITURIUY)
TGO Source: www.tgo.or.th

H In response to the intensified and widespread impacts of climate change to the

economy and society and in recognition of the imperative to manage and
reduce greenhouse gas emissions in Thailand, the Thailand Greenhouse Gas
Management Organization or TGO was established in 2007 as an autonomous
public organization in accordance with Thai law to manage and expedite
development and implementation of greenhouse gas reduction projects and
support public, private and international organization partnerships to promote\
implementation of climate action.

|

(' o o @ 8 E i (i;:;%%% i._sss ’::V% CC .



http://www.tgo.or.th/

Management of Greenhouse Gases in Thailand

TGO Service Platform

& F : _ . > i By
Cliinata AchGh R . Cli \\ Domestic Measure-based supporting system Carbon Footprlnt
/\ TGO Climate NAMA-NDC Tracking
Communication 45*‘31“ Action Academy ' Product Carbon Labels 'Organization
w b = = il g
Y o o QR & C - —_
» TGO Activity Promotion||+ Climate Action 4‘?. % Josg] ¥ fiB @ (&;’: ") Fganization
* GHG Situation Leaders Forum Energy Transport Industry Waste Forestry Agriculture A\ —4
) . - CF Product CF Reduction Organization
* Climate Sciences * Training Program " Domestic Project-based Mechanism Carbon Footprint
» Climate Action » Education Program ) T-VER Carbon Credit s . .
Knowledge Hub ot & Senufiany f \daun Fana CC City Carbon
o _/ \¢_Conferences & Seminars/| - ... . aslandau | W Footprint
E LESS Certification % b J
International Crediting Mechanism ,]*
) 5 .
& ) CDM DNA JOCM JC Secretariat carb: 47N Registry
Wé’ neutru W System

Source: www.tgo.or.th

.
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http://www.tgo.or.th/

Carbon Footprint Programs under TGO

The quantity of greenhouse gases emitted from daily life activities, product life cycles,

Destroy
Er—

i and organizational operations is measured in terms of carbon dioxide equivalent.

Assessment is conducted to stimulate target setting and management practices for

reducing greenhouse gas emissions.

—— 1. Carbon Footprint of Products (CFP) —

Types of
Ca I"bOn Footpri nt —— 2. Carbon Footprint for Organizations (CFO) ——

P rog rams —— 3. City Carbon Footprint (CCF) I

Source: www.tgo.or.th
19



http://www.tgo.or.th/

Carbon Footprint of Products: CFP

Carbon Footprint of Products (CFP) is defined as Greenhouse Gas emissions (GHG) of a product through its life cycle stages, including material
acquisition, production process, distribution, usage and waste management at its end of life as well as relevant transportation in each stage of the
product. The CFP quantifies the GHG emissions terms of carbon dioxide equivalent (CO2eq) and could be used as labeling information disclosed on
products and services for facilitating decision in choosing products and services for consumers that are concerned about their global warming and

climate change impacts.

\ i
>
2 i

Carbon Footprint for Product (CFP) Circgiagrig%rgsn}yc ECCaFrIF?)O(rc]: Eogtlflgi;t

1. Feedstocks 2. Production 4, Consumption 5. Waste management
g-i'i‘tiﬁ# o ;
’-_-"' m <
30 gCO2eq. 15gC02eq

L

" = reduced CF > 2%
g

Source: www.tgo.or.th >
r

20



http://www.tgo.or.th/

Example of Carbon Footprint for Product

Food products

Energy Products

Animal feed products

Food

Instant noodle 180
grams

Instant noodle 180
grams

Instant noodle 2700
grams

Granulated sugar 50 kg

GLOW ENERGY PUBLIC COMPANY LIMITED

583 0. 1 kWh Electricity

Steam production:
1GJ

52.9 kgco.e

343 0.  Watersupply:1 m3

Demineralized

909 w0 \yater1 m3

Charoen Pokphand Foods

Duck feed 548
30 kg

Pigfeed 550 KP
30 kg

Chicken &5 510
30 kg

Goat CP 991-14
30 kg

Goat PC 991-14

.=
‘ \.__2 13.6 ugcoe 30 kg

Source: www.tgo.or.th

21


http://www.tgo.or.th/

Carbon Footprint for Organization: CFO

SCOPE 2
Indirect

Source: smartgreeny.com

SCOPE 1
Direct

company facilities

Scope 1, Direct GHG emissions/ removal
include GHG emissions/removal

from sources owned or controlled by the
organization such as stationary combustion,
mobile combustion, fugitive emissions and
others

Scope 2, Energy indirect GHG emissions are
GHG emissions from the generation of
purchased electricity, heat or steam
consumed by the organization

Scope 3, Other indirect GHG emissions are
GHG emissions other than energy indirect
emissions resulting from an organization’s
activities, but arising from sources that are
owned or controlled by other
organizations.

22



Example of Organization that certified CFO

Beverage Industry

Energy

Other

Simathurakid, CO, LTD
(Whiskey distillation)

Chiang Mai Beverage
Company Limited

( ; Inad

Glow Energy PCL

Glow SPP 2 Company Glow SPP 3 Company
Limited Limited

/S -

IRPC PUBLIC COMPANY
LIMITED

Greco-Ond

GHECO-ONE
COMPANY LIMITED

(‘S%ENOL

PTT Phenol Company Limited

Division of Physical Systems
and Environment

Mahidol University

ttb bank headquarters

@Knight Club Capital
Asset Management Public Company Limited

Knight Club Capital

23



T-VER and Carbon
Credit

Emission Reduction @ = Baseline Emission @ - Project Emission @ - Leakage Emission @

GHG Emission

(tCO,eq)
A Emission
Reduction =

ine emission Carbon credit

Project emission

> Time (year)

Source: TGO

24



Qualified Project for T-Ver

_——  ma a— - - -

(1) wasunuuiSeunSowasnunls (1) msUsuilasuaisrimnouibu
naINuIiBoIwaIWoaBa SSSUBA

(2) msiwuUs:ansnmwluniswanlwwi (8) mslEdagnannuduiin
na:NIsWwannausou

(3) naslis:vuvudsansisru: (9) msdanisve:uauos

(4) misldouwanu:zIwwa (10) n1sé’nn1sﬂmz‘=luquuu

(5) MsiWuUUS:AnEnTwWInSoIBUS (11) msurfsdinunauunisus:lvsu
(12) MsdaMsUNEUQAEHNSSY

(6) msWuUs:annwnsldwawiu o (13) n1san AABU Ka:NISANINU
Tuormisna:Issouna:lunsaiSou | & msiSouns:enomnnadlo

na:nIsmnuAs

(14) msandu AniNu 1a:=/msea msldus:TosuonisSouns:on

Source: TGO



T-VER Registration and Credits Issuance Process

Standard T-VER

®
s

Prepare Project Design Prepare

1. Validate PDD by VVB
2. Review the report by TGO

1 . Verify monitoring report +

Issuance of
Carbon Credits

non-permanence risk by VVB Project

2. Review the report by TGO registration

| TGO - . gss
— [ MmftorGHG ] $iject participant

Source: TGO Validation & Verification Body (VVB) 26




Example of Issuance of Carbon Credit Certification

NSENSMNSNYINSEISHTTRAUALAILIAADN

i B

a = L o = [ 4
e | BNANITUINTIFIANTIINULIDUNTSIN (DIANTTHWIUN) Y 4

LA # o
A § JuUN
—_— vousulinlsemmfysBinndivun TGO

n1s AR aRRRusUssinang

ifipusnvin
w ¥ 4 ' e
Tsalwimasu@anuaaiosingouam

HumstussnBanufidaunszan

MulAlAasINsaafYiTe TtamnaIRag THaadUszindng (T-VER)

000,00 AuAsuakineanadmAsuyin (tCO_eq)
(@ HNTIAH Wdoe — me TUINAN mdow)

T o il we AN WAL mdDo

. T
wisnfloafen nfqed
dgmnumiesdmTutwrsam I aunan

Source: TGO

As a result of registration, carbon credits will be
received according to the certification period
requested. Credits can be certified during the
remaining project period. Within the 7 or 10-year
period, certification of credits can be carried out as
often as needed."

27
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@ C B https://www.eng.psu.ac.th
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THANK YOU
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