Driving Ambition
for Carbin Neutrality

Ulgung WHUENSANEARS
wumqgjl,i”hwmal Carbon Neutrality tag Net Zero

Iy waelamy §99nee gorulenisdrtndesiunaina1suauLasuinnssy

o asfmsgmavnssutilel Tufuil 13 unsiAu 2565 12an 09.30 - 12.00 w.




Jun B
TG04.0

’briving Ambition

C o n for Carbon Neutrality

Global Roadmap/Pathway to Net Zero
Thailand’s Pathway towards Carbon Neutrality

TGO Role in Supporting Public and Private Partnership for

Climate Action




JUIN
TGO 4.0

Global Roadmap/Pathway to Net Zero



aun
TGO 4.0

Where we are heading ?
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S a0 COP 26 Glasgow Climate Pact

Key issues

% Resolves to pursue efforts to limit temperature increase to 1.5 °C

%) Requests Parties to revisit and strengthen the 2030 targets in their
NDCs by the end of 2022

@ Invites countries to consider further actions to reduce by 2030 non-CO,
GHG emissions, including methane

% Accelerates efforts to phasedown unabated coal power and phase-out
inefficient fossil fuel subsidies

% Urges developed countries to fully deliver on the USD 100 billion
climate finance goal urgently and through to 2025

%@ Provide enhanced and additional support for activities addressing loss
and damage associated with the adverse effects of climate change




f *oun Global Goal towards Net Zero Emissions

» 100 4.0

A

To achieve a balance between anthropogenic emissions by sources and removals
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aun Use of Terms and Definition

TGO 4.0

CLIMATE NEUTRALITY CARBON NEUTRALITY NET ZERO
At the level of an Sometimes used as a Estimating one’'s GHG
organization, event, synonym of climate emissions, acting to reduce
individual, climate neutrality neutrality described before, them, and then
is achieved by estimating carbon neutrality can be /compensating any remaining )
one’s GHG emissions, acting restricted to emissions of emissions through the use of
to reduce them, and CO2 or carbon containing projects/activities that
/compensating (offsetting) ) GHGs. For the purpose of capture and store carbon on
emissions that were not Climate Neutral Now, carbon \ 2 long-term basis. This could )
avoided with the same and climate neutrality are be done by implementing
amount of credible carbon considered synonyms. these projects/activities
\credits. ) oneself or by purchasing

carbon credits generated by

such projects.
Global Climate
United Nations Climate Change

7




Global timeline to reach net-zero emissions

~ 2050
NET
LIMITING GLOBAL zggo
WARMING TO 1.5°C ENTAILS ,Lz
2020 2030 2040 2060 2070 2080 2090
LIMITING GLOBAL | I '
WARMING T0O 2.0°C ENTAILS
NET
ZERO
CO,
~ 2070

Source: IPCC Special Report on Global Warming of 1.5°C WORLD RESOURCES INSTITUTE



Net Zero Emissions Pathway

GHG emissions (GtCOe/year)
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Carbon removal technologies

.o NATURAL COMBINED TECHNOLOGICAL
@,-. Carbon re!“m’al % FORESTRY / AGRICULTURE NATURAL + TECHNOLOGICAL ENERGY / INDUSTRY
.. technologies
Afforestation/ Accelerated Weathering
Reforestation

Bridging the Gap

— Carbon dioxide removal

Tree growth takes up CO,
from the atmosphere

Biochar

Partly burnt biomass is added
to soil absorbing additional CO,

Soil Carbon Sequestration

Land management changes
increase the soil carbon
content, resulting in a net
removal of CO, from the
atmosphere

Other Land-Use/Wetlands

Restoration or construction of
high carbon density, anaerobic
ecosystems

Bioenergy with
Carbon Capture and
Storage (BECCS)

Plants turn CO; into
biomass that fuels
energy systems; CO,
from conversion is
stored underground

Natural minerals react with
CO; and bind them in new
minerals

Direct Air Capture

CO, is removed from
ambient air and stored
underground

Ocean Alkalinity
Enhancement

Alkaline materials are

added to the ocean to
enhance atmospheric

drawdown and negate
acidification

CO, to Durable Carbon

CO; is removed from the
atmosphere and bound in
long-lived materials
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Conventional abatement technologies

Conventional
abatement technologies
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Renewables, energy efficiency,
electric vehicles and hydrogen
can provide bulk of necessary
emissions reductions by 2050

CO: (Gt/yr)
45 43 Gt in 2050
40 >
35 7 33 Gt in 2050
Buildings
O~ ...
Buildings Transport
2 District Heat Two-thirds
Transport of emissions
reduction
20 District Heat %Ottﬁgt'al
Transforming
15 Energy
Scenario
Power
10
Transforming
Energy Scenario
5 9.5 Gt in 2050
Industry . Renewables
0 Energy efficiency

2010 2020

2030 2040 2050

Fuel switch and others

Renewables 45%

Energy efficiency 26%

Electric vehicles 23%
Green hydrogen 3%
Blue hydrogen 3%

Solar PV 14%

1

Hydro 4%

Other RE - power 5%
Biofuels 3%

Other RE - end-uses
and district heating 9%

EE Power 8%

EE Industry 7%

EE Transport 5%
EE Buildings 7%

Electric vehicles 12%

reen hydrogen
ue hydrogen 1%

Source: IRENA (2020)
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Thailand’s Pathway towards
Carbon Neutrality
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92040 Thailand’s Long-term GHG Emission Development Strategy

%,
£
%,
3
2

Target 20-25%
by 2030

Aims to reduce GHG =
by 40% with ll
international support

o Increz d Remain F V“ { ‘
e Increase and Remain Cropl W
©® Redu f ) Bur ]
Achievement of CO.
removals of 120 MtCOpeq

i:i-

Nationally Determined Contribution
Implementing starts

® Submission of
Long-term Low Greenhouse Gas 2037 CARBON @
Emission Development Strategy NEUTRALITY
Implementing towards

achieving net zero GHG emission and
Carbon Neutrality within this century

@ % B =

2018

Thailand’s
National

Improve Energy Efficiency and
Promote Energy System

Adaptation : .
P Transformation through
Plan (NAP) . .
m Decarbonisation Deregulation ©
Digitalisation Electrification
ailand is resilient with adaptive ecentralisation share of electric
Thailand i ili ith adapti D tralisat 690/0 k fel i
capacity to climate change impacts vehicles of new vehicles in
and moves towards sustainable the market while looking forward to enhanced
development. international cooperation and

support on finance, technology,
and capacity-building to achieve
this ambition
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Source - r r .
and Sink @ J @

Category

COZ CH4 NZO CO, CH, N,O CO, Emissions — Removals

HFCs PFCs SF; NF; CH. N.O COZ CH4 NZO
4 2

* Fuel uses in power * Cement production * Enteric Fermentation * Land use remaining * Solid waste
generation and refinery * Glass production in ruminant livestock (Forest, Perennial Disposal
source * Fuel combustion in * Iron and Steel * Manure management Cropland) * Biological treatment
ansd .ka factories and transport Production of livestock * Land use conversion of solid waste
Cat:g(_)ry * Fugitive emissions * Chemical production * Agriculture production (deforestation, « Incineration and
from fuels * Lubricant uses (rice, fertilizer) Reforestation and Open burning of waste
* Burning of crop Afforestation) * Wastewater treatment
residues and discharge

co, CH, N,O HFCs PFCs NF, SF_
=

GHG -/2559 253.9 MtCOZe 31.5 MtCOZe 52.2 MtCOze (-91.1 MtCOZe) 16.8 MtCOZe
Emissions Source: BUR 3

and @
Removals) |2 ) 37,220 MtCO,e 2,900 MtCO,e 5,820 MtCO,e 1,390 MtCO,e 1,610 MtCO,e

Source: Climatewatch



Draft_Shell_CarbonNeutral_(30.07.64).pptx

aun Carbon Neutrality & Net Zero Emissions Target

TGO 4.0

i i Disclaimer: unofficial fi
2050 Net-zero CO, (Carbon Neutrality) scenar|o> Isclaimer: unotticial figures

, Net Zero vs. 2016 Emissions
2065 Net-zero GHG scenar|o> ) ] ]
@ Climate Action / Efforts Comparison
2016 Emissions Net Zero Scenario  _ Reductions A Removals
(Inventory) Emissions (Compared to 2016) (Compared to 2016)
Net-zero Net-zero Net-zero Net-zero Net-zero Net-zero
= /E"_'G\ co, GHG co, GHG co, GHG
o 7 N
-4~ Energy 237.9 253.9 86 20 1519  -233.9 i i
IPPU 30.8 31.5 32.3 33.2 +1.5 +1.7 : :
@ Agriculture 1.5 52.2 1.5 50.4 - -1.8 - -
TF  Waste 0.2 16.8 0.2 16.4 , _0.4 : i
§@ LULUCF -91.4 291.1 -120 -120 ) i +286  +289
179 263.2 0 0

Unit: MtCO,eq 16
L



WA ULARBUANAYVdlNY LWaseg Carbon Neutrality

ulguve/nnHUNY

wuONIVUULAdDUdIATY

s

msiiaousounama&ddu

inalulad/3anssu

8,

vuus:uiau/msavnu

- NET ZERO COMMITMENTS
- gnsmMaass1a/uwuns
Ufsuus:inA/uwuweuun
LASUIADUA:FVAULHVBIA
auvun 13

- W.S.U. mMsaguudavanmw
AuoIMA

- uwuRthnwmMsaafisidou
NS:ON/ULWUSI9aU

- msdulAdpu BCG MODEL
- MsUjsumAgaaisnssy/
wavviu/tnuas/Auunny

- MSDUSNUNSWEINS
sssusdita:goudadsu

- PUBLIC-PRIVATE PARTNERSHIP
- CARBON TRADING/ CARBON
MARKET MECHANISM

- CLIMATE ACTION NETWORK:
ashomssus/msidaousoy
mMAUS:BIBU

- mswaaua:usinantduidas
AUFVLDOADU

- uWuUgUaMSaamMsISouns:on
S:QUIVHIO

- ADWSOWDDS:HIWwUS:INA
(REGIONAL/GLOBAL
COOPERATION)

- BIG DATA: CARBON EMISSION
SOURCES/SINK

- GEO-ENGINEERING: SMART
FARMING, GHGS REMOVAL
TECHNOLOGY, TECHNOLOGY FOR
FOOD SECURITY

- CARBON CAPTURE UTILIZATION
AND STORAGE

- CLEAN/GREEN/RENEWABLE
ENERGY: SOLAR FARM

- ELECTRIC VEHICLES (EV),
HYDROGEN VEHICLES

- SMART & LOW CARBON CITIES

- GREEN CLIMATE FUND

- CLEAN TECHNOLOGY FUND
- GLOBAL ENVIRONMENT
FACILITY: GEF

- sumsuHvUs:tnATng/
sunASWITsE: 1BuUd/duldo
JgeowWanisausnduazunly
Uryrladgunlavaniw
nuDYMA

- vuuUs:uirunASgaIu
GREEN INFRASTRUCTURE
ua:audoudadou

- MAwNsU/ CSR




Thailand Climate Mitigation Potentials
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Thailand Climate Mitigation Potentials
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Thailand Climate Mitigation Potentials

#3: n1sinnsaasida (Zero Waste to Landfill) winu BCG Model
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TGO Role in Supporting Public and

Private Partnership for Climate Action
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Public-Private Cooperative Model towards Carbon Neutrality
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Certify
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1
A

Set ta
\_

Corporates & Companies
Energy Producers, Manufacturers, Service Providers

Climate Action Leading Organizations

SCIENCE 2943

BASED ? rganization @ {ONE

TARGETS ' — REE

rget | Measure |  Reduce | Report |

L

carbo
neutra

Sharing
_/

O

Support for

green projects

Contribution within corporate’s boundary
Advancing towards Carbon Neutrality

Contribution outside corporate’s boundary

~r-

Optimize cost of
carbon reduction

l amquemnrslszrabne

RE & H

[Example:

~a

= @& @ ¥ &

Low Carbon Project Developers
incl. municipalities, local governments, communities

T-VER Thailand GHG reduction certification system

Circular

Green Projects Economy

ydrogen  E-Mobility Forestry

L
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Agriculture
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Exchange

@

Incentives
Under consideration
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> Investment
Promotion
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Value-added
from carbon

Climate awards
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What is Net Zero?

t# i

n
Base on Thailand Carbon Neutral Network: TCNN (Definition Reference Global Climate Action of UNFCCC) c carb n

* Net zero is a state that stakeholders may achieve, but also a state that we need to achieve at
global/planetary level to meet the goals of the Paris Agreement.

* To achieve net zero, only carbon credits or offsets generated by projects that capture and store carbon
in the long term are accepted.

SCIENCE
Base on Race to Zero and Science Base target setting ]nnel lﬂ "nﬂ BASED
* Using of carbon offset credit might not be accepted. _— ) S B IARCGETS



What it mean to be carbon neutral?

Green Investment,
Clean Technology, etc

Eligible offsetting credit

Marginal Abetment Cost Vs Carbon offsetting Cost

National Level
Sectoral Level
Corporate Level
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aun achieve Carbon Neutrality

TGO 4.0

: : : L. carb , .
Climate Action Leading Organizations neutra Climate Action Innovators
Energy Producers, Manufacturers, Service Providers Committed to Green project developers
Logistics and Households carbon neutrality
Example of credits

Ao N 1 Lo o
LD camplectownscron e JCM 88 @& &
T T U T O RE  Ev  Forestry
1 1 1 1 1 1 1 N LS L _ -2 _ _ ¥
T T B o s b N |
T S S EE  CE CCS/CCU GHG Emission (tCO,eq) Emission Reduction
R et o Own action A _
! ! ! - 1% Period Issued 2" Period Issued 3™ Period Issued
| | | / / /

GHG : I : : ) : ___ - Baseline Emission
N i
| | | | | |
| | | | | | |
R N S
A o _» Offsetting . 35
| | | | | | | | | | credits - -:: Project Emission
I | | | | | | | | | Thailand I
| | | | | | | | | |
: : : : : : : Lo : Carbon Credit
1 1 1 [ 1 I I [ [ [ Exchange
> g .
l Registration Start Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 ) Tlme (year)
Date date

Target year

. . | Crediting period |
Delivers optimum ! g
emissions reduction

Carbon Footprint for Organization (Scope 1+2+3)

= Carbon Neutral Pathway
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TGO 4.0

(519) N3FUTEUITNBIANITHUINIUNITIANTITANYLITBUNTZAN

Climate Action
Leading Organization

BRONZE

badge

—

Climate Action
Leading Organization

NEUTRAL Now

JERACETOIIRO
C) wraes £

o () mesresms 8 T QURp—
W cimatecrange .%“‘"mﬁ""“

Climate Action
Leading Organization

Step 1.
N15A52290

n13nsIvdAuasIudautaya
n1sUday GHG lagasAnsiad

Measure (Self-declared)

fin1maugeudayanisUdey GHG lnggnau
dauyanai 3 lagsiudayaluussiani 3

(Scope3) unedU

n1snIugaudayan1sUdes GHG laggnau
dauyanal 3 lagsiaudayaludssiani 3

(Scope3) Navun

Step 2.
N138an

=1 o =
fin1snvuardviuneg Inganadl

LHUVID bidNuN15an GHG
Reduce

fimsmuuadmunenisaes GHG Wugud
AeTud w.a. 2593 (A.fA. 2050) WaTHULNUNITAN
Waussalmvangseeznang

finsmvuadmanenisUses GHG Wugud
Melul w.a. 2593 (A.A. 2050) FUAUNITAN
waussalmangsseznans waziinnsaning

L15AUNTLANDENUDY 2.5% fal

Step 3.

N5UALYL UN15BALYY GHG u19dau

Contribute

1n15¥ALYY GHG 100% vaen15Udasing GHG
ATAUARNUAULIANTUAREUTENNT 1 wag 2
wag Ussanil 3 unedau

1n15¥ALYe GHG 100% vain1sudasnie
GHG AsauAguYaUlAnIsUaaedssani 1,2
wag Ussanil 3 Naviun

Note: 89ANSHAINITOANTUTUNBUNITATIDIN UAS NISYNVETUTZAY 89 4as Yunaunisan luse

AV (3 a11508191A7310s5q109sg “Carbon Neutrality” Ya489AnsUaa
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Jurl Level of Recognition under Climate Neutral Now

TGO 4.0

NEUTRAL N ow

¢ I E NN EEEEEEEFEEEEEEEEEEEEEEEEEEENEEEEEEEEEEEEENEEEEEEEEEEEYDN

—

Climate Action
Leading Organization

Climate Action

. — Climate Action
Leading Organization

Leading Organization

BRONZE
badge
: " : : : " : B
Measure Self-declared GHG inventory Th|rd—part.y verified GHG inventory, with Thlrd—party vgnﬁed GHG inventory, U
incomplete scope 3 including full scope 3 ‘fONE
—REPORT
Reduce Target established, with incomplete Net Zero by 2050 or earlier & reduction As Silver, with at least 5% reduction @ SOENCE
or no reduction plan plan with intermediate targets year-on-year _ gl

JqEEEE NS EEEENEE N ENEENEENEENEEEEEEEEEN N
.IIIllIIIIIIlllllllllllllllllllll'

4AEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES®

N
//
Camm\
offset /,

A

O Contribute Partial contribution Full contribution with partial scope 3 Full scope 3, full contribution —

Please note that a signatory can achieve different levels in each step
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Carbon Footprint for i Scope 1, Scope 2
Organization (CFO) 150 14064-1 and Scope 3
. : 5 stage:
Carbon FOOth‘Int of ISO 14067 Life Cycle material acquisition, production
Product (CFP) Assessment process, distribution, usage and

waste management at its end of life.
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Thank you for your attention
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THAILAND GREENHOUSE GAS Management Organization
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