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Key technologies to achieve climate goals

Clean electrons and
electrification

Renewables and nuclear are
used to produce clean
electrons, These electrons are
either used directly (ie,
electrification), stored for later

~

use (ie, via batteries and
energy storage), or
transformed into clean
molecules.

Nuclear \ /
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Clean
molecules

Clean electrons are used to
make clean molecules, namely
hydrogen and its derivatives.
Additionally, captured carbon
can be used for clean molecule
production (eg, for sustainable
fuels). These molecules are
used either as fuel or
feedstock to decarbonize
various end uses.

S

Energy storage

Carbon capture and
removal

CCUS is used to capture CO,
from industrial production
processes or from the
atmosphere. This CQO, is either
used to produce clean
molecules, or it is sequestered
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Hydrogen -|—— Sustainable fuels
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Carbon capture, Engineered
utilization, and carbon
storage (CCUS) removals

Batteries via storage or natural climate
solutions.
Heat pumps
End uses:
— Residential
—— Mobility
— Industrial
.
Circular
technologies

™~ .

Natural climate
solutions

Alternative
proteins

Circularity
and resources

Circular technologies aim to
optimize materials and
processes to recycle

Source: McKinsey & Company, “What would it take to scale critical climate technologies ”, 2023.

eproducts. Agriculture
technologies decarbonize
emissions from food
production by producing
animal protein alternatives.



* At present, Thailand
remains heavily
dependent on fossil
fuels, particularly oil and
natural gas. The
utilization of renewable
energy sources is still
relatively limited.

Source: EPPO (2023)

Thailand energy balance

I Crude import: 46,124
Qil supply: 58,186

l Crude production: 12,061

Oil production import: 900

Stock change/Stat dIff (-): 6,998

RE production: 14,202

RE supply: 14,290
RE import: 88
Electricity import: 1,239

B coalimport: 12,364

w Coal production: 3,768 I LT T

B NG import: 6,289

I NG production: 31,082 I NG supply: 38,776

Refinery: 54,642 Distribution: 55,377 I

GSP: 26,325

NG distribution: 32,919 I

ktoe unit

Export: 11,925

Non-energy use: 2,300

Final consumption: 75,459

T&D: 16,522

Power generation: 35,235

Loss/Own-use: 32,864

Stock change/Stat diff (+): 12,587



Key challenges for Thailand energy policy

— Economic
Climate change action competitiveness
. CN2050 & NZE2065 % EU CBAM, U5 CCA
e Carbon credit an ) COS'A' IMO
market . Reqw‘rgment of green
electricity
Just transition Energy security
e Distributional justice e Security of energy supply and
* Procedural justice reliability
* Recognition justice * Energy access

* Energy cost & cleanliness




Pathway of carbon neutrality and net zero carbon in Thailand

Estimated projection of Thailand GHG emission toward CN2050 & NZ2065

Source: ONEP (2023)

CN2050

NZ2065

Energy-related GHG emission (2018)

1B Fugitive emissions from

1A4 Other sectors, (s 1029328 GgCO eq 400%
1688456 6gC0eq

6.56% 4

4

1A3 Transport, 1A1 Energy industries
75,02965 GgC0,eq - < 103,055.20 6gCO,eq
29.16% 40.05%

«.

A
1A2 Manufacturing industries and
construction, 52,078.20 GgCO,eq
20.24%

Figure 4-3 GHG emissions from the energy sector by source, 2018

Source: Thailand. Biennial update report (BUR4)




* Metrics are determined relative to other countries, with a
Key Metrics

full bar representing a score of 100.

Energy Trilemmma Index :Thailand

2023 Performance Trend 2011-21
Energy security 0
Balance
55.9/100 | t independence
ey mport independence v
SECURITY
@ Diversity of electricity generation E— A
Energy storage — v
Energy equity 0
Access to electricity ——
Electricity prices e — Y
@ Q Environmental sustainability @
ENVIRONMENTAL ENERGY i i i
SUSTAINABILITY EQUITY Final energy intensity v
55.2/100 71.9/100
Low carbon electricity generation — A
CO2 emissions per capita
Thailand had an overall score of 60.1 and a rank of 60 in the Population @ Land Area P P v
2023 World Energy Trilemma Index. The country scored 55.9 71.7 (million) 510.9 (thousand sq. km) 0
in Energy Security, 71.9 in Energy Equity, and 55.2 in Co “ntrf context
Environmental Sustainability.
GDP Per Capita Am Industrial Sector Macroccannmic S.t:'.lbi“t'f ‘
6,908.8 (PPP US$) 35 (% of GDP)
Effectiveness of government A
f““ GDP Growth
[I["] 2.6 (annual %) Innovation capability ———— ‘



Energy transition readiness in ASEAN

v

Highly unlikely Unlikely to In descending order of GHG emissions contribution

to be on track be on track Y o _ E U ) e i Y o
Likely ta [ i —

Highly likel
be on track [ ] tc:gbeyu:r; terzck Indonesia  Vietnam Thalland Malaysia Myanmar Philippines Cambodia Singapore  Lao PDR Brunei

— A
Overall progress assessment I e

Target setting and quality
Is there a target set? Is the target
sufficient?

Target cascading |

Are the targets cascaded to each sector and B _ _ _ _

major firms? '

Current state |

What is the current state of progress and C _ _

how big is the gap to achieve fargets? '

National sector-level roadmap |

Is there a clear and actionable roadmap D _ _ _ _

to reach the targets? '

Corporate roadmap

Do top corporates' have roadmaps to achieve 1 1 1 | | I

I
ambition?
Regulatory framework . .

Are there policies in place to enable transition?

Financial prerequisites
Are there financial prerequisites for E [ ]

transition need?

Infrastructure, tech, and human capital

Is underlying infrastructure sufficient [
to achieve ambition?

I

Source: Bain & Company, Temasek, Southeast Asia’s Green Economy, 2023




The three fundamental principles

« Distributional Justice: Ensuring everyone benefits, such
as making LEVs affordable for low-income communities
while supporting displaced workers.

«  Procedural Justice: [nvolving all stakeholders in the
decision-making process to ensure fairness.

«  Recognition Justice: Acknowledging potential job losses
and creating programs to assist affected workers.

Just transition

Automotive
Industry
and Vehicle
Technology

Accessibility Affordability

\

Transparency &

accountability Siaar

Transition

Procedural
Justice

Energy
System for

Road
Transport

\ Inclusion /

Climate
Policy and
Carbon
Credit
Mechanisms
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Foresight process
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.-\ Scenario 4 j Scenario 1 -
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(or drivers) | Drwers 1 '
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2. Identify Driving 3. Rank importance
forces (or drivers) and uncertainty

5. Scenario develnpment



Key Factors Affecting Global Energy: Security, Sustainability, and Support for International Trade
Competitiveness

Regional power system
integration Green awareness for P2P

energy trade

Policy-driven power trade

Phase out of fossil

. . Solar PV ESS
Climate action

Technology
Electric vehicle

Carbon mechanism

H2 / CCS, CCU

Alternative energy from
agricultural waste & product

Green investment
(Infrastructure, Green technology
/ public, private & individual)

Green growth

Al, Green data
center Geopolitics




Key Factors Affecting Thailand’s Energy: Security, Sustainability, and Support for International Trade
Competitiveness

Climate action International regulation,

Carbon mechanism CBAM, COSIA, IMO

Law and regulation
Need of green power

Al, Digitalization UAV
Green growth e.g. low carbon

city, tourism Financial support

EE&RE policy
Clean technologies,

Long-term policy

Geopolitics, supply

direction

Policy support RE
integration

disruption

Energy price

Fund rising for SME

MSME support policy

Political
uncertainty

Policy conflict

Capability of MSME &
prosumer

Energy efficiency e.g. solar PV, ESS Er1erging_techno|ogy Energy mix Emerging technologies, e.q.
o SO ENEE solid state, H2, CCS/CCU
Green financing Green certification
Charging infrastructure O o e— End-of ”I;e business SAF: Feed stock, FDI
for battery high cost
Licensing of small power . = .
producer Cyber security - R&D policy

LCA data,
certification

Data driven policy &
operation

Standardization e.g.
conversion,

maintenance Tech transfer

Policy Technology

H2 for heavy duty truck
green shipping

Emission control area
(marine)

Environment

Social

Green washing

o SMR
Digital data passport

Economy
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High RE adoption
capability of MSME

1. Potential unleashed

MSMEs are ready and capable of using renewable energy,
despite lack of policy support.

MSME unfriendly policy

4. Empowered MSMEs

Reflects a scenario where policies support MSMEs, Mwith SMEs
being ready and capable of using renewable energy.

MSME friendly policy

2. Giant frontier

Large companies lead green initiatives, while
MSMEs are unprepared and unsupported.

3. Fueled but Stationary

SMEs receive policy support but remain stagnant due to
lack of preparedness.

Low RE adoption capability High

14



1. Potential unleashed («wastunw)
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2. Giant frontier (Uanlugifiudanién)
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2. Fueled but stationary (dt5ausilsisinng)

7 Wlsuiedadiy MSME lunsiidausananis ) [ N
wEsudiEen () AANEN1T0VRY MSME Tunislduasnisidng
Falvinseygnelifinsdounelninssminetu matamuilasadg RanswaeURIEa ()
fugTuLATIEUU Smart grid sesiundanunyuiou n1slinnainie MSME vaaunsaulufanisnasuasain

\ el narnaIay / \ /

¢ < v
d01UnN15ad USLLAUNINIY lannd

o SULUUNINITNAIULAZAS
wé’nﬁuwé’amuazafmgnﬁ’uLﬂﬁau

Y Lz .« MSME Aadt@igynuanudsslunig .« annnaeuilaningazitnlenia
lnggusznaunissgluginslunas _ y y o |
, e o . 4 U3ENaUNINITAINAIUANYNINN ELMQU%ﬂa‘Uﬂ’ﬁ“UU’msLMQJ,LLaz MSME
ANUITINANULYULAZLATDVIEN o . Y L S
o o« 4 ABUNIAKYI Jiau MSME Slwualily NANNEINNTalUNITWI TN TE
UNKYY HUTENBUNIT MSME 71 4 A Y - 5
VUIUIUANUD YA wulsla

v < = 1 = | (Y} 1
Wundsnazianusaulanuaglng
winuunddausaulunanisnaseu

17




4. Empowered MSME (ihaulsdusn)
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YalauaLLuzLgIulgue
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