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Database Used Eae;trlc\:/k? and Open Google Research Duration Last 2 years (2021-2023) Target Geography Global
£ | Asian Develooment European Bank for Inter-American
World Bank uropsankn\E/le;tment Bank (ADFI;) Reconstruction & Development Bank
Target ank (EIB) Development (EBRD) Group (IADB)
Institutions :
(MDBs) Asian Infrastructure International Finance European Commission African Development lnterT;L?cnuiLJ;Td for
Investment Bank (AlIB) Corporation (IFC) (EQ) Bank (AfDB) Development (IFAD)
Liquefied Natural Gas Combined-cycle Gas Sustainable fuels . Smart Metering, Heat
. . Cogeneration/CHP
Transition (LNG) Turbine (CCGT) (e.g. bio-fuels) Pumps
Technologies
Covered ) Storage system Blue
.LOV.V carbon fuel Grid interconnectors, Biomass Process Electrification ammonia/hydrogen
shipping and storage . :
smart grid production
Research Results 3,654 articles
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W Each selected article/project
has been categorized into
industry (power, transport,
finance, agriculture, oil & gas,
hard-to-abate sectors, and
others).

B Further, the value chain of
each industry has been
studied thoroughly to come to
a conclusion when defining
the value chain (upstream,
mid-stream, and downstream)
of the project.

B However, there are a few
articles/projects which cater to
variety of topics/technologies,
such articles have been
categorized under others.
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*Value chain for transport should be considered from the perspective of construction of railroads, bus lanes etc.

Note: Value chain for Others (including SMEs, Engineering, and Electronics, climate change mitigation/adaptation) has not been explained

due to the complexity of the articles as they involve more than one initiative/technology catering to climate change
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B The below represents NRI's approach to define the phase/stage of the projects from “research/feasibility >
development > commercialization”.

B The final mapping (on next slide) depicts the project phase/stage for each of the industry across the value chain
(upstream, mid-stream and downstream).

Technology Readiness
Level (TRL) Criteria*

Research/Feasibility Development Commercialization
» Research Idea * Proof of Concept » Operation of new plants
« Roadmap . Testing . Greenfi‘eld or brownfield
o expansion of already
o Fea5|b|||ty StUdy * Pilot Phase existing techno|ogies

Project Plan/Strategy

*TRL: Type of measurement system used to assess the maturity level (project phase) of a particular technology/project
Copyright(C) Nomura Research Institute, Ltd. All rights reserved. M| 6
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B The below value chain is mapping of investments by MDBs (including World Bank, ADB, AfDB, IFC, EIB, etc.) focused only on transition projects
(moving from brown to blue/transition phase) collected from various reliable sources.

B Further, the mapping is done across several sectors (including agriculture, power, transportation, etc.) along with the indication of technology
readiness level (from research to development to commercialization) stage of each project.
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R &84T (World Bank)

E%

JO0YiI+FE
(BAXERI)

EX

J0Y1/b0I71-X

TOJ1Y - BV NS

NY1-F1I-v

ik

ik

Tk

Argentina

550

Agriculture

Research/Feasibility

Argentina's Ministry of Agriculture initiates USD550 mn Agro XXI program,
supported by World Bank, government, and private sector, for agri-biofuel
progress.

Brazil

500

Finance

Commercialization

The World Bank approved a USD500 mn project in Brazil to boost
sustainability-linked finance, enhance private sector access to carbon credit
markets, and assist in curbing deforestation

Ecuador

500

Others

Commercialization

The World Bank approved a USD500 mn development policy loan for
Ecuador to support government efforts to achieve inclusive, resilient and
low-carbon development

Turkey

450

Others

Commercialization

The World Bank approved USD450 mn in financing for the Turkey Green
Industry Project, to support an efficient green transformation for industrial
firms in Turkey

Egypt

400

Transport

Commercialization

Egypt receives USD400 mn from the World Bank for a low-carbon railway
project promoting trade, economic growth, and climate action.

Vietnam

390

Agriculture

Development

Ministry of Agriculture and Rural Development (MARD) partnered with
World Bank for 6-year, USD390 mn Low-Carbon Agriculture Value Chain
Project.

Bangladesh

300

QOil & Gas

Commercialization

The World Bank has granted Bangladesh approval for USD300 mn to
enhance the efficiency of gas distribution and end-use

Poland

270

Power

Commercialization

USD270 mn loan to Poland for improving air quality and energy efficiency
by replacing old boilers and promoting insulation, through its Clean Air
Priority Program.

Vietnam

41.2

Agriculture

Research/Feasibility

World Bank allocated USD41.2 mn to Vietnam's agricultural carbon
reduction program (low-emission rice development), addressing climate
change, and water security challenges in line with green growth strategy

10

NA

NA

Power

Research/Feasibility

The World Bank's "Scaling Up to Phase Down" framework aims to scale up
of energy efficiency and renewable energy as well as a phasing down of
coal-fired power generation

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. N'll
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Bk 4N $% & §R 1T (EIB)

:7]?_;i; %

j NYa1-FI-v
+ | B4 TR mn F0912+0TIT-X FOY1Y M- VBHAE , ‘ ‘
L i Tk
EIB has decided to increase the size of the existing USD 33.47bn REPowerEU
"I 48000 Power Commercialization financing package for clean energ_y_to USD48 bn to §uppqrt renewa.bles, .
energy storage, grids, energy efficiency, and electric vehicle charging
infrastructure projects.
S The EIB approved a USD496 mn loan to Hera Group, supporting the
2 Italy 496 Others Commercialization | installation of 370,000 smart meters, district heating, combined heat and .
power systems, and small-scale photovoltaic plants
3 Finland 216 Others Commercialization | E!B and KONE, Finland, sign USD216 mn pact for creating energy-efficient .
elevators, escalators, auto walks, automatic doors, and smart solutions
) o EIB and BDB ink USD190mn deal to aid employment, SMEs, and green
4 Bulgaria 190 Others Commercialization | projects in Bulgaria, with 20% for renewable energy and energy o
efficiency initiatives
; EIB USD129 mn loan to Repsol for the first advanced biofuels production
5 Reg|qn of . 129 Oil & Gas Commercialization | lianed with the E G Deal and reducing EU's fossil fuel .
Murcia(Spain) plant, aligned with the European Green Deal and reducing EU's fossil fue
imports
) o EIB issues first digital green bond (USD93 mn) via block chain with SEB
6 NA 93 Finance Commercialization | and Credit Agricole's platform, advancing climate projects through .
efficient, secure, and transparent lending to combat climate change
o The EIB and Greece signed a new ELENA contract to boost energy
7 Greece 85 Power Commercialization | efficiency in public buildings, reducing energy consumption by 64 GWh o
annually
Germany's VoltStorage gets USD32 mn venture debt from EIB for eco-
8 Gremany 32 Others Development friendly vanadium batteries, a renewable energy storage alternative to o
lithium-ion

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. N'll
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7 7 #4817 (ADB)

NV1-FI-v
T0III+FE 55 7 3y s¥um., o
# | @4 EBREL) EE F0ITIbDITI-R oYU - IVEARE i bk -

ADB and ALES, owned by Samruk-Energy, secure USD214 mn loan to
replace Almaty's coal CHP with advanced combined cycle gas turbine .

Kazakh 214 P ializati . . R L
L azakhstan ower Commercialization (CCGT) units, drastically reducing carbon emissions

ADB approves USD125 mn loan to enhance Uzbekistan's power grid,
incorporating SCADA tech for renewables and energy efficiency, aiming to .

2 Uzbekistan 125 Power Commercialization | .
improve access and reduce outages.

ADB and SAEL Industries Limited have signed an agreement of up to USD91
mn to promote the generation of biomass energy using agricultural .

3 India 91 Agriculture Commercialization .
residue

ADB and Tata Power Delhi Distribution Limited (TPDDL) join together to
boost Delhi's power distribution with USD18 mn for grid enhancements .

4 India 18 Power Commercialization
and a 10-megawatt-hour battery energy storage system.

ADB invests over USD15 mn in Vietnam's Australia Holdings, Inc. for the
Climate-Smart Barramundi and Seaweed Aquaculture project as part of its .

5 Vietnam 15 Agriculture Commerecialization - L
strategic equity investment plan

ADB has approved a USD15 mn technical assistance program, to develop
investments in clean energy, sustainable transport, waste management, and .

6 Southeast Asia 15 Others Commercialization .
nature-based solutions.

5-year partnership strategy to aid Kazakhstan in achieving a diversified,

7 Kazakhstan NA Others Research/Feasibilit inclusive, and sustainable economy with priority sectors are energy, .
y finance, public sector management, transport, and urban development.

ADB and Singapore's Energy Market Authority (EMA), sign MOU to promote
renewable energy in ASEAN, including ASEAN Power Grid, knowledge ‘
exchange, and Singapore's 4 GW low-carbon electricity import goal by
2035.

8 Singapore NA Power Research/Feasibility

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. N'll 10
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18 B BR 5§88 1T (EBRD)

N NVa-FI-v
# | =4 TR | e FOITI+07I-X FOITI MR- RVBBIE ’ ‘ ,
£k R Tk
EBRD issued the sustainability-linked loan of USD81 mn (of which USD72
1 Europe 81 Finance Commercialization | mn is in PLN equivalent) will support Zabka Group’'s medium-term capex .
programme in Poland
Kyrgyzstan EBRD provides a USD5 mn loan to Kompanion Bank in Kyrgyz Republic to
2 Country in Central 5 Others Commercialization | support small businesses in modernizing production, increasing efficiency, .
Asia and addressing environmental issues
EBRD, GCF grant USD4 mn loan to HSBC Bank Armenia to facilitate low-
3 Armenia 4 Others Commercialization | carbon, and climate- resilient economy by investing in projects related to .
thermal insulation, photovoltaic solar panels etc.
Ministry of Energy and EBRD digitally partner for low-carbon power,
4 Azerbaijan NA Power Research/Feasibility] renewables, efficiency, methane reduction, and green hydrogen .
technology to advance the sector

KM BAFERITI V—F (IDB)

exploratory wells in four geothermal areas

. KVa-FI-v
+ | B4 TLIETRE | mx F0Y190TT-X FOITI MR BYEHRE ‘ : .
EiE B Tk
- ... | IDB grants Argentina a USD350 mn loan for sustainable and resilient
! Argentina 350 Others Research/Feasibility growth, supporting climate action plans and combating climate change .
Latin America and . T IDB Invest and Bancolombia announced the first sustainability-linked bond,
2 the Caribbean 156 Finance Commercialization or SLB, issued by a bank in Latin America and the Caribbean ®
The IDB will support Mexico's geothermal energy development through
3 Mexico NA Power Development the PFTRG program. They allocated USD51.5 mn for drilling seven o

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. N'll
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TIOTAVI75%RERIT (AlIB)

. NY1-FI-vy
¢ | =4 A Ex FOYIIMOTT-X FOYTI M B HAE : :
b} Bk Tk
AlIB has issued its first Climate Adaptation Bond, a thematic bond, under
) o the AlIB Sustainable Development Bond Framework. The 5-year bond

1 NA 320 Finance Commercialization | raised USD320 mn, and the proceeds will be allocated to projects that have o
an estimated climate adaptation finance portion of 20 percent or greater of
the total project financing.
Asian Infrastructure Investment Bank (AlIB) has approved USD110 Mn for a
584MW greenfield gas-fired combined-cycle gas turbine (CCGT) plant in

2 Bangladesh 110 Power Commercialization | Bangladesh. The project's objectives include, Catalyzing private capital, .
Creating job opportunities for locals & Reducing greenhouse gas
emissions.

ERRER A £ (IFC)

S0YTI R FE KVa-FI-v
+ | B2 oS Ex F0Y15h0II-X FOY1I M- BRYEHAE : : :
ik B Tk
) S IFC considers providing USD500 mn for India's Smart Meter National

1 India 500 Power Commercialization | programme to enhance energy efficiency and modernize power .

distribution
o IFC, invests USD256 mn in Senegal's Sococim Industries, to enhance low-

2 Senegal 256 Cement Commercialization | carbon cement production and strengthen the country's largest integrated .

manufacturer
) o o IFC announced a loan of up to USD180 mn to Allkem, to support the

3 Argentina 180 Mining Commercialization | development of Sal de Vida, a greenfield lithium mining operation in the .

province of Catamarca, Argentina
) o IFC is providing a USD150 mn financing package, and helped mobilize

4 Uzbekistan 150 Power Commercialization | more than USD1 bn in private financing, for modernizing the thermal o

power plant in Uzbekistan's Syrdarya region

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. N'll 12
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EfR & @2 4L (IFC)

. NY1-FI-Y
+ | B4 TR | F0912+0TIT-X FOY1Y M- VBHAE , ‘ ‘
EiR HE Tk
5 Brazil 70 Oil & Gas Commercialization | IFC inve;ts usD70 mn in Grupo C.ocal for Brazil's sustainable.energy .
expansion, bolstering ethanol, biogas, and sugarcane practices
) o IFC commits USD50 mn to Jordan Kuwait Bank's 5-year green bond,
6 Jordan 50 Finance Commercialization | funding eco-friendly projects like renewables, low-carbon transport, and .
efficient buildings
] ) IFC and SECO partnered, signing an MoU with Vietnam's SSC to aid climate
7 Vietnam NA Finance Development change action via the capital market, promoting sustainable finance and .
ESG standards
8 Philippines NA Finance Research/Feasibility IFC's‘ '30 by 30.zero' program ai@s eco—friendly projects in the Philippines, .
helping banks integrate green finance, cut risks, and reduce emissions

BX M & 8/ = (EC)

. NY1-F1-y
+ | B4 TR | F0Y17KOTI-X FOY1/ MR RUBHBAE ‘ ‘ ‘
i ik T
The EU Commission approves USD916 mn French aid for ArcelorMittal's
1 France 916 Steel Commercialization | greener steel production. It backs DRP and EAF construction, replacing old .
furnaces. Shift from gas to renewable hydrogen, biogas, electricity.
The European Commission backs SAF via ICAO's ACT-SAF program, aligned
2 NA 43 Oil & Gas Research/Feasibility with the European Green Deal's commitment. It offers USD4.3 mn funding .
' to aid SAF production, feasibility studies, and fuel certification in partner
countries.
The European Commission assists Moldova's winter gas procurement
3 Moldova NA Oil & Gas Commercialization | (natural gas) via the EU Energy Platform. With EU aid, Moldova will create .
an energy fund to support vulnerable consumers in the 2023-2024 heating
season.

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. N'll 13
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72" )HEFERTT (AFDB)

support Pacific communities to ensure sustainable access to water and
healthy diets.

. NY1-FI-Y
¢+ | B% TOIIILER | gy F0917M0TT-X FOYTI M- BUEHAE
BEBXKFI) EiE S s
AL q: L -FIIII-
o Sustainable Energy Fund for Africa (SEFA) grants USD1 mn to NewAfrica
1 Ghana 1 Power Commercialization | |mpact for SMW bioenergy projects for electricity generation in Ghana .
and Sierra Leone, supporting local industries and communities.
2 Ghana NA Power Commercialization | AfDB, supports natural gas projects (for generating power), citing its .
lower emissions compared to coal, despite environmental concerns.
[==-]
EFREXMFEESE (IFAD)
JOYTorFE NYi-FI-v
+ | B S E% FO0Y1I+OIT-X FOYTY HEM- RYEHAE
(BAXKERI) s a2 S5
J:llll: ':Fuu. -Fllll:
The International Fund for Agricultural Development and the Government
1 New Zealand 35 Agriculture Commercialization | ©f New Zealand signed a NZD 5.75 million (USD 3.57 million) agreement to ‘

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NI 14
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W5V IY3Y-T7)09-F XFBYDSENMEDNTWEWNGE TE, [The technologles that have lower emissions
intensity than a legacy technology, but still emits GHGs | T&H2 7017 MIZZH L TR,

Database Used

Factiva and Open Google
Search

Research Duration

Last 2 years (2021-2023)

Target Geography

Global

World Bank

European Investment

Asian Development

European Bank for
Reconstruction &

Inter-American
Development Bank

Copyright(C) Nomura Research Institute, Ltd. All rights reserved.
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Transition
Technology

Brown
Technology

Energy Sector

Other Sectors

Upstream Power .
(fuel prOdUCtion) (ele(:tri(:ity generation)

*® Green Hydrogen/ Ammonia
Production

* Biogas Production

* Fugitive emissions reduction
(LDAR)

*® Process electrification

® Blue ammonia/hydrogen
production

® Carbon capture, utilization,
and storage (CCUS) in gas
production

* Coal Mining

* Qil Extraction

* Hydropower, Solar, Wind,
Geothermal, Biomass,
Bioenergy with Carbon
Capture and Storage
(BECCS), Nuclear, renewable
electricity production
(power-to-heat), etc.

* Combined-cycle gas turbine
(CCGT) for coal avoidance or
higher efficiency conversion

* Waste-to-energy power
plant

* Energy efficient thermal
power plant

* Biomass or low-carbon fuels
(ammonia, hydrogen) co-
firing

® CCUS in coal/gas power
plant

® Unabated coal fired

* Unabated oil-fired

* Power transmission and
distribution

o Storage system

o Grid interconnectors,
smart grid

Fuel transport
o Pipeline

o Low carbon fuel shipping
and storage

o LNG terminals to promote
electrification or fuel
switching

* Retail
o EV charging®

o Low carbon hydrogen fuel
station®

* Services to end users

o Provision of energy
efficiency services to end
users (e.g. Energy Service
Company (ESCO))

® Industry
o Cogeneration/CHP
o Electrification
® Transport
o EVs, FCVs*
o Sustainable fuels (e.g.,
o biofuels)
o Hybrid Vehicles

o Construction of railway line,

and bypass
Buildings

o Smart metering
o Insulation
o Heat pumps
* Agriculture
o Low-carbon technologies
o Electrification of machines
® Others*

Note: difference between green/zero emissions technology and transition technology becomes less clear once we reach

the mid-stream stage.

# Cases which focus on EV charging infrastructure, low carbon hydrogen fuel station, and EVs & FCVs have been included

under green technology while mapping as they have near zero tailpipe emissions.

*Others include climate change projects (e.g. deforestation, sustainable water and waste management) and projects which
can be included in more than one stream/value chain

Note: This slide does not represent a comprehensive list of potential transition technologies.
Lack of inclusion does not rule out their eligibility as transition technologies.

Copyright(C) Nomura Research Institute, Ltd. All rights reserved.
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B The below represents NRI's approach to define the phase/stage of the projects from “research/feasibility >
development > commercialization”.

B The final mapping (on next slide) depicts the project phase/stage for each of the industry across the value chain
(upstream, mid-stream and downstream).

Technology Readiness
Level (TRL) Criteria*

Research/Feasibility Development Commercialization
» Research Idea * Proof of Concept » Operation of new plants
« Roadmap . Testing . Greenfi‘eld or brownfield
o expansion of already
o Fea5|b|||ty StUdy * Pilot Phase existing techno|ogies

Project Plan/Strategy

*TRL: Type of measurement system used to assess the maturity level (project phase) of a particular technology/project
Copyright(C) Nomura Research Institute, Ltd. All rights reserved. M| 18
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Green/Zero
Emission
Technology

s

5

Transition
Technology

&

Brown
Technology

Upstream
(Fuel Production)

* USD1.5 bn | Low-Carbon Energy
(scaling up RE and developing green
hydrogen) funding in India

= USD1bn | Colombia’s low-carbon
(RE and green hydrogen)
development program

= USD400 mn | Green hydrogen
financing in Chile

[ — ]

= USD910 mn | Decarbonizing steel
production (ArcelorMittal) through
process electrification in France

— |

« USD15 bn | World bank and its
subsidiaries have continued to
finance oil refineries and gas
processing facilities since signing of
Paris Agreement in 2015

= USD2.7 bn | Electrify Sub-Saharan

Power
(Electricity Generation)

USDA48 bn | Financial Package for
clean energy (renewables, energy
storage, EV charging, etc.) in Europe

Mid-stream

« USDI1 bn | Funding energy transition
and RE Projects in Asia

= USD900 mn | Development of
power transmission line and solar

Africa with Distributed Renewable power stations in Mauritania

Energy « USD856 mn | Connect decentralized
+ USD1.5 bn | Offshore Wind Project RE and EV charging stations to the
in Poland France’s grid
S [ #

USD214 mn | Promote Efficient Heat
and Power Generation in
Kazakhstan

= USD18 mn | Enhance Delhi's power
distribution through grid
enhancements and battery energy

USD150 mn | Modemize thermal storage system

power plant in Uzbekistan

USD110 mn | Greenfield gas-fired
combined-cycle gas turbine (CCGT)
plant in Bangladesh

[ — ] (

Downstream

« USD110 mn | Expanding EV charging
infrastructure in Turkey

= USD44 mn | Funding for
deployment of 10,574 EV charging
stations in Bulgaria

* USD43 mn | Development of
network of EV charging and
hydrogen stations across Greece

————ml]

= USD5 mn | Funding for
development of Energy Service
Companies (ESCOs) in Rwanda,
Senegal and South Africa

———— Number of Projects m——

Il Morethan10 [ ]3-10 [_J12[_] o

Research/Feasibility

— Technology Readiness Level (TRL)*

Development

Commercialization

Source: New Articles, NRI Analysis
Note: Top three projects (basis budget) have been listed in the map for each technology across the value chain
Categories mentioned with only 1 or 2 projects have no more than 2 projects
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i 1 Explained in next slide

Upstream Power - = e
(Fuel Production) (Electricity Generation) Mid-stream Downstream _Eld HSE _1

G reen/Zero * USD1.5 bn | Low-Carbon Energy + USD48 bn | Financial Package -+ USDT0 mn | Expanding EV
.. (scaling up RE and developing for clean energy (renewables, charging infrastructure in
Emlsslon green hydrogen) funding in energy storage, EV charging, Turkey
India etc.) in Europe USD44 N
> mn | Funding for
Technology + USDI1 bn | Colombia’s low- * USD2.7 bn | Electrify Sub deployment of 10,574 EV
carbon (RE and green hydrogen) Saharan Africa with Distributed charging stations in Bulgaria
‘e development program Renewable Energy + USD43 mn | Development of
* USD400 mn | Green hydrogen + USD1.5 bn | Offshore Wind network of EV charging and
& financing in Chile Projectin Poland hydrogen stations across
Greece
— | L —— —————)

Transition

* USD910 mn | Decarbonizing
steel production (ArcelorMittal)

* USD214 mn | Promote Efficient
Heat and Power Generation in

* USD18 mn | Enhance Delhi's
power distribution through grid

+ USDS5 mn | Funding for
development of Energy Service

T h I through process electrification Kazakhstan enhancements and battery Companies (ESCOs)in Rwanda,
ecnno Ogy in France - USDI50 mn | Modernize energy storage system Senegal and South Africa
thermal power plant in
. Uzbekistan
+ USDT110 mn | Greenfield gas-
fired combined-cycle gas
turbine (CCGT) plant in
Bangladesh
+ USD15 bn | World bank and its
Brown bsidiaries have continued to

finance oil refineries and gas
processing facilities since
signing of Paris Agreement in
2015

Technology

——  Number of Projects m——

-2 0925 [ 138 _J1-2[__]o

—  Technology Readiness Level (TRL)*

Research/Feasibility Development Commercialization
[ E— ]

Source: New Articles, NRI Analysis
Note: Top three projects (basis budget) have been listed in the map for each technology across the value chain

Categories mentioned with only 1 or 2 projects have no more than 2 projects Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NRI 20
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Green/Zero
Emission
Technology

?ﬁ:}

Transition
Technology

Brown
Technology

Source: New Articles, NRI Analysis

Note: Top three projects (basis budget) have been listed in the map for each technology across the value chain

Industry

+ USD550 mn | Electrification of

households, MSMEs and
healthcare centers in Nigeria

[ — |

* USD450mn | Green

transformation of SMEs in Turkey

* USD259 mn | Financing to
hance low-carb

products inSenegal

* USD190 mn | Finance for SMEs in

Bulgaria with focus on green
efficiency projects

— |

Transport

* USD450 mn | E-mobility
Programme for Sustainable Cities
in Latin America and the
Caribbean

* USD135 mn | Development of EV
bus fleet and charging network

across Vietnam

- USD55 mn | Development of 255
electric battery-powered buses
(e-buses) in India

* USD400 mn | Logistics and

projectin Egypt
* USD129 mn | Construction of an

plant in Spain

= USD37 mn | Expansion of
:olecmnpo.uofmbmd
fond Thailand
and\fmapportmgw

— |

* USDS00 mn | Smart meter

* USD300mn | Gas Sector
Efficiency Improvement and

Buildings Agriculture

* USD2 mn | Enhance efficient and

renewable energy heating
systems in remote areas of
Mongolia

+ USDS50 mn | Agri-biofuel

program inIndia development in Argentina

Carbon Abatement Projectin Development Projectin Vietnam
Bangladesh USD41mn | Vietnam’s

* USD270mn | Enhance air quality gricultural carb Juction
and energy effidency (promoting program
insulation) in Poland
— [:

Others

+ USD350 mn | Financing for

sustainable growth in energy and
agriculture sector in Argentina

* USDS0 mn | Investment in First

Green Bond in Jordan to Boost
Climate Finance

* USDS00 mn | Strengthen the

private sector’s capacity to access
carbon credit markets and curb
deforestation in Brazil

* USD500 mn | Loan for Green,

Inclusive and Resilient
Development in Ecuador

* USD81mn | Adoption of

sustainable solutions across
Zabka Group’s operations in
Poland
S

——  Number of Projects m——

- More than 3 |:] 2-3 |:| 0-1

Categories mentioned with only 1 or 2 projects have no more than 2 projects

—  Technology Readiness Level (TRL)*

Research/Feasibility Development

Commercialization

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NI 21
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NA

15,000

Brown

Concept Phase
(Research/Feasibility)

The World Bank provided nearly USD15,000 mn to fossil fuel projects
post-Paris Agreement, including indirect investments, and continued
supporting oil and gas projects.

Africa

2,700

Green

Commercialization

DARES Initiative launched to promote private investments in distributed
renewable energy (DRE) systems, such as solar PV with battery storage
with USD2.7 bn for Universal Electrification in Africa by 2030

India

1,500

Green

Commercialization

USD1.5 bn Financing to Boost renewable energy, developing green
hydrogen, and stimulating climate finance in India

Colombia

1,000

Green

Commercialization

Loan of USD1 bn has been approved to accelerate the country's low-
carbon energy transition, promote sustainable land use, and enhance
climate resilience and adaptation

South Africa

497

Green

Development

USD497 mn project to repurpose the Komati coal-fired power plant with
renewables and batteries, supporting the country's low-carbon
development goals, climate change mitigation.

Tajikistan

341

Green

Commercialization

First Modernized Generating Unit Commissioned at Tajikistan's Nurek
Hydroelectric Power Plant, to boost energy security, economic growth,
and renewable energy exports.

Mexico

334

Green

Commercialization

Mexico's CFE and MIGA collaborate to upgrade hydroelectric plants, with
USD333.6 mn Contract aiming to enhance efficiency, extend plant life,
reduce emissions, and increase generation capacity.

Chad, Liberia,
Sierra Leone, and
Togo

311

Green

Commercialization

World bank has approved the RESPITE project, allocating USD311 mn to
enhance renewable energy capacity, power distribution, and regional
integration in Chad, Liberia, Sierra Leone, and Togo.

Tunisia and Italy

268

Green

Commercialization

USD268 mn loan to support the Tunisia-Italy electricity interconnector
project, known as "ELMED," connecting power grids between Tunisia and
Europe via a 600-megawatt undersea cable.

10

India

200

Green

Commercialization

The World Bank provides a USD200 mn loan for the Himachal Power
Sector Development Program in India, enhancing renewable energy
integration and grid reliability in Himachal Pradesh.

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. N'll 23
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The World Bank partners with Bulgaria to develop geothermal energy
11 Bulgaria 193 Green Commercialization using USD193 mn funds from the EU-approved Recovery and Resilience ‘
Plan, supporting renewable energy goals.
Concept Phase New framework for energy transition, titled “Scaling Up to Phase Down”,
12 NA NA Transition P Qo with the aim to scale up of energy efficiency and renewable energy as .
(Research/Feasibility) . ’ ;
well as a phasing down of coal-fired power generation.

BX M #5 & $R 1T (EIB)

NVa-FI-y
¢ | B4 TIZLER | g0y~ | Jovmstenr-x FOYTI MR- YR HAE c
Ei% IK9- ik TR
e EIB has decided to increase the size of the existing USD33.47bn
1 NA 48,000 Green Commercialization REPowerEU financing package for clean energy by 50% to USD48 bn. .
USD1.5 bn financing for offshore two wind projects in Poland, one
2 Poland 1,500 Green Commercialization scheduled to be operational by the end of 2027 and the other by end of .
the following decade
EDF and the EIB sign a USD856 mn loan contract to connect
3 France 856 Green Commercialization decentralized renewable energies and electric vehicle charging stations tg .
the mainland France's grid between 2022 and 2024.
Iberdrola and EIB sign USD590 mn green loan to boost the construction
4 Spain 590 Green Commercialization of renewable energy projects with a total capacity of around 1,800 .
megawatts (MW).
USD431 mn in South Africa's Just Energy Transition Programme for
5 South Africa 431 Green Commercialization 1,200MW of solar and wind energy, aligning with coal phase-out and .
promoting clean energy, job creation, and emissions reduction.
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Caisse d’Epargne CEPAC partners with EIB in a USD377 mn financing
6 France 377 Green Commercialization deal exclusively for solar and wind projects, reinforcing their role in ‘
renewable energy financing.
The Global Gateway project, a collaboration between EIB and Banco
7 Brazil 323 Green Commercialization Santander (Brazil), aims to install 600 MP of small-scale solar PV plants in .
Brazil, supporting renewable energy goals and climate mitigation.
The EIB and DBSA have formally agreed on a USD215 mn EIB financing in
8 Southern Africa 215 Green Commercialization South Africa, which will support a new USD 429 mn financing programme| .
to develop 1.2 gigatonnes of renewable energy in South Africa.
. EIB signs USD214 mn loan with Banco del Estado de Chile for energy-
J Chile 214 Green Development efficient housing and USD107 mn for renewable hydrogen funding. ‘
EIB and BDB signed a USD190 mn agreement to boost employment,
10 Bulgaria 190 Green Commercialization finance SMEs, and support green projects in Bulgaria, 20% of the funds ‘
will be dedicated to renewable energy and energy efficiency initiatives.
USD161 mn green loan to advance ltaly's energy transition through the
11 Italy 161 Green Commercialization development of wind and solar projects totaling 400 MW, benefiting .
260,000 households and stimulating economic growth and job creation.
The EIB is providing USD118 mn to EVN AG for 103 MW wind farms,
12 Austria 118 Green Commercialization supporting Austria's renewable energy targets and Europe's goal of .
reducing reliance on Russian fossil fuels.
Middle East, North USD100 mn in Alcazar Energy Partners Il, supporting renewable energy
13 Africa, Eastern 100 Green Commercialization projects in multiple regions, aiming for a USD500 mn fund size, and .
Europe,etc. adding 2 GW of clean energy capacity.
The EIB and Greece signed a new ELENA contract to boost energy
14 Greece 85 Green Commercialization efficiency in public buildings, reducing energy consumption by 64 GWh ‘
annually (equivalent to cutting 20,000 tonnes of CO2 emissions).
Bulgaria, Romania, Green The EIB approved a USD44 mn loan to Bulgarian-based Eldrive for the
15 L|thgan|a and 44 Commercialization deployment of 10,574 EVC stations in Bulgaria, Romania, Lithuania, and .
Latvia Latvia, so to accelerate the electrification of road transport.
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Concept Phase The EIB is providing a USD43 mn loan to Ormazabal to support its R&D
16 Spain 43 Green P Qo activities, focusing on digitalizing electricity grids and enhancing ‘
(Research/Feasibility) . o -
renewable energy integration in Spain.
USD43 mn investment for creating an extensive network of EV charging
17 Greece 43 Green Commercialization and hydrogen stations, thus promoting zero-emission infrastructure .
German company VoltStorage received a USD32 mn venture debt loan
18 Gremany 32 Green Development from the EIB to advance vanadium redox flow batteries for renewable .
energy storage, as an eco-friendly alternative to lithium-ion batteries.
)Y =
7ITERFEIRIT (ADB)
NVa-FI-v
¢ | B4 IR | sonv- | Jovsrerx FOY1Y EEM- VBHAE o \ \
£ IK9- i Tk
USD900 mn for Mauritania-Mali Power Transmission Line and Solar
1 Mauritania 900 Green Commercialization Project to increase solar production capacity and extend distribution .
networks across 1,500 km of high-voltage lines
USD692.55 mn loan for a 600 MW wind power project in Laos, involving
2 Laos 693 Green Development 133 wind turbines to be built in the provinces of Sekong and Atapeu in .
southern Laos.
USD500 mn for energy sector reforms, prioritizing fiscal sustainability,
3 Indonesia 500 Green Commercialization governance, and private investment in clean energy & USD15 mn from .
ASEAN Infrastructure Fund backs renewables and coal phase-out.
Galp and the EIB signed a USD434 mn financing agreement to build solar|
4 Spain and Portugal 434 Green Commercialization power plants and install electric vehicle (EV) charging stations across .
Iberia, promoting climate action and social cohesion.
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Kazakhstan

214

Transition

Commercialization

ADB and Joint Stock Company Almaty Electric Stations (ALES), signed
around USD214 mn loan to replace an inefficient (CHP) with CCGT units,
significantly cutting the plant’s carbon emissions.

India

200

Green

Commercialization

USD200 mn loan to the Indian Renewable Energy Development Agency
(IREDA) to support renewable energy projects, part of a larger USD500
mn commitment for clean energy development in India.

Uzbekistan

174

Green

Commercialization

ADB and ACWA Power Company have signed loans worth USD174 mn
for the development of two wind power plants in Uzbekistan's Bukhara
region, aiming to generate clean energy and reduce carbon emissions.

Uzbekistan

125

Green

Commercialization

ADB approves USD125 mn loan to enhance Uzbekistan's power grid,
incorporating SCADA tech for renewables and energy efficiency, aiming
to improve access and reduce outages.

Vietnam

107

Green

Commercialization

ADB has signed a USD107 mn agreement with BIM Wind to finance an
88 MW wind farm in Vietnam and reducing approximately 215,000 tons
of carbon dioxide emissions annually

10

India

91

Green

Commercialization

ADB and SAEL Industries Limited have signed an agreement of up to
USD91 mn to promote the generation of biomass energy using
agricultural residue.

11

Uzbekistan

52

Green

Development

The ADB and Masdar's subsidiary will fund Uzbekistan's largest wind
power plant with USD52 mn investments, with 500 MW capacity,
reducing carbon emissions by 890,000 tons yearly.

12

Philippines

20

Green

Commercialization

ADB lends Wyntron a USD20 mn to purchase and refurbish production
facilities in order to expand the manufacture and export of electric
vehicle (EV) charging equipment in the Philippines.

13

India

18

Transition

Commercialization

ADB and Tata Power Delhi Distribution Limited (TPDDL) join together to
boost Delhi's power distribution with USD18.2 mn for grid
enhancements and a 10-megawatt-hour battery energy storage system.

14

Vietnam

13

Transition

Commercialization

ADB and BIWASE have signed a USD13 mn loan to fund a composting
plant and waste-to-energy facility in Binh Duong, Vietnam, processing
waste and generating electricity and fertilizer.
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ADB, Tonga, and Australia have launched the Vava'u hybrid mini-grid,
15 Tonga 12 Green Commercialization enhancing power supply with solar and batteries, reducing emissions, .
and promoting sustainability in Tonga.
ADB and Electricite du Cambodge (EDC) marked a significant
16 Cambodia NA Green Commercialization achievement with the first 60 MW solar PV plant in Cambodia's National .
Solar Park connecting to the grid.
ADB and Singapore's Energy Market Authority (EMA), sign MOU to
. Concept Phase promote renewable energy in ASEAN, including ASEAN Power Grid,
7 singapore NA Green (Research/Feasibility) knowledge exchange, and Singapore's 4 GW low-carbon electricity .
import goal by 2035.
4 4=
BRM1EF R #IRTT (EBRD)
NVa-FI-v
¢ | B4 IR | sonv- | Jovmsrerrx FOY1Y M- VBHAE o \ \
iR NJ- ik Tk
EBRD allocates USD300 mn to retire 5GW of inefficient gas power plants
1 Egypt 1,000 Green Commercialization in Egypt, along with a USD1 bn commitment for wind-powered projects .
EBRD arranges USD520 mn in syndicated loans for two 1 GW wind
2 Uzbekistan 520 Green Development power plants in Uzbekistan's Bukhara region, marking its largest ‘
renewable energy project in the country.
Masdar is seeking EBRD loans of USD210.5 mn to fund three solar power]
3 Uzbekistan 210 Green Commercialization projects totaling 897 MW in Uzbekistan, advancing renewable energy in .
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Turkey

110

Green

Commercialization

The EBRD is providing a USD110 mn loan to Enerjisa Enerji Uretim to
expand its wind power portfolio in Turkey, supporting renewable energy
growth and emissions reduction.

Turkey

110

Green

Commercialization

USD110 mn investment for modernizing its electricity distribution
network with efficient equipment and smart-grid applications, as well as
to expand its EV charging infrastructure.

Turkey

100

Green

Commercialization

The EBRD, along with other consortium members, is providing up to
USD100 mn in financing to APEY to expand its renewable energy capacity|
in Turkey by 203 MW, supporting green energy goals.

Uzbekistan

47

Green

Commercialization

USD47.1 mn to Uzbekistan's National Electric Grid to construct a new
transmission line between Sarimay & Djankeldy, facilitating integration of|
renewables and addressing energy supply bottlenecks in Uzbekistan.

Jordan

45

Green

Commercialization

USD45 mn loan to National Electric Power Company for a 400 KV
transmission station to boost capacity, flexibility, renewables, and youth
employment.

10

Bosnia

42

Green

Commercialization

USD42 mn loan to Bosnian power utility Elektroprivreda BiH for building
two solar photovoltaic power plants with a total capacity of 50 MWp in
Gracanica, Bugojno municipality, contributing to reduced emissions.

11

Republic of Serbia

33

Green

Development

The EBRD grants a USD32.75M sovereign loan to Serbia for the ReDE
Project, integrating renewables into district heating systems, cutting
emissions, and boosting renewable heat generation.

12

Turkey

27

Green

Commercialization

USD27 mn loan for an investment program involving increased
production capacity for electric vehicle chargers, value-added electric
motors, and the creation of an EV charger station network in Turkey.

13

Egypt

Transition

Development

The EBRD is extending a loan of up to USD4.8 mn to Intro Sustainable
Resources and Intro Solar in Egypt, supporting energy efficiency, waste
management, and solar projects.

14

Azerbaijan

NA

Green

Development

Signed an MoU to develop the country's power sector, focusing on low-
carbon power, renewables, energy efficiency, methane emissions

reduction, including research on green hydrogen.
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USD800 mn for Modernizing Salto Grande Binational Hydroelectric
800 Green Commercialization Complex to contribute to decarbonizing the electricity system, promote ‘
regional sustainable development, and align with climate commitments.

Argentina and
Uruguay

Chile secures financial support from IDB and World Bank, totaling up to
2 Chile 400 Green Commercialization USD400 mn, to boost its green hydrogen industry and pursue its goal of .
becoming a major exporter by 2040.

The IDB will support Mexico's geothermal energy development, initially
3 Mexico NA Green Development funding seven exploratory wells and offering a line of credit for power .
plant and transmission line construction.

77U NEFERTT (AFDB)

NYa1-FI-v
¢ | @2 7;%1\7,25?)% so09- | FOvroroII-x TV M- R AAE
( o | ko- | om T

Tanzania secures USD300 mn in development project loans from AfDB
1 Tanzania 300 Green Commercialization and AFD, with EU grant support, to build the Kakono Hydropower Plant,
aiming to boost renewable energy capacity and reduce hydrological risk.

USD188 mn in funding, with the AfDB providing USD43 mn, and the rest
2 Ivory Coast 188 Green Commerecialization coming from various financial institutions and project stakeholders.
Eiffage will handle the 36-month construction phase.

Tunisia The AfDB approves USD38 mn loan for a T00MW solar plant in Tunisia,
3 38 Green Commercialization with SEFA and CTF support, contributing to renewable energy goals and
sustainable development.

The African Development Fund grants Ghana USD27.39M for renewable
4 Ghana 27 Green Commercialization energy projects, including mini-grids, solar PV systems, and net metering
to generate 111,361 MWh annually and create jobs.
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USD5.03 mn to implement the Africa Super Energy Service Companies
5 Transition Commercialization acceleration program to drive private sector investments in energy .
efficiency, promoting shift towards sustainable, greener economies

Rwanda, Senegal
and South Africa

A USD1 mn reimbursable grant from SEFA supports NewAfrica Impact in
6 Ghana 1 Green Commercialization establishing two 5SMW bioenergy facilities in Ghana and Sierra Leone, .
reducing carbon emissions and supplying heat and electricity.

USD485,000 grant for an electrification program in Windhoek, Namibia, .

7 Nambia 049 Green Commercialization benefiting around 200,000 people in informal settlements.

The African Development Bank, plans to continue financing natural gas
8 Ghana NA Transition Commercialization projects in Africa, emphasizing its role in the energy mix and its lower .
carbon emissions compared to coal.

ﬂ:“ﬂ ~ = 4L ,—
VITAV IS ERIT (AlB)
NVa-FI-y
+ | B4 TRIZEER | somy- | Jovmstenn-x FOYTI MR- YR HAE u
iR NUA ik TR
. o AlIB and GEAPP Form USD1 bn Partnership for grid-based renewables,
1 Asia 1,000 Green Commercialization distributed renewables, and energy transition projects in Asia .
. o ADB and AlIB to Jointly Finance USD580 mn Balakot Hydro-power Project]
2 Pakistan >80 Green Commercialization in Khyber Pakhtunkhwa, with the aim of producing 300MW of electricity ‘
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USD500 mn soft loan for the construction of the Rogun hydroelectric
3 Tajikistan 500 Green Commercialization power plant, set to be the world's tallest dam with a capacity of 3,780 .
MW, aiding the country's energy security and development
USD110 mn for a 584MW greenfield gas-fired CCGT plant in Bangladesh.
4 Bangladesh 110 Transition Commercialization The project's objectives include, Catalyzing private capital, Creating job ‘
opportunities for locals & Reducing greenhouse gas emissions.
The Istanbul Metropolitan Municipality has obtained a USD107.31 mn
5 Turkey 107 Transition Commercialization ESG loan from AlIB to finance a Waste to Energy Generation (WtE) facility .
and reduce landfill waste while generating renewable electricity.
EEEmA (IFC)
NY1-F1-v
¢ | B4 TRILLER | somy- | Jovmsteni-x FOY1Y M- BVBHAE o
£ IKT- Hik Tk
IFC is providing a USD150 mn financing package and mobilizing over
1 Uzbekistan 150 Transition Commercialization USD1 bn in private financing for a 1,580-megawatt thermal power plant .
in Uzbekistan's Syrdarya region.
5 Morocco 107 Green Commercialization USDI1 07 mn green loan for 2Q2 MWp solar plants in Morocco, supporting .
OCP's green fertilizer production and reducing emissions.
3 Brazil 70 Green Commercialization USD70 mn in Grupo Cocal for Brazil's sustainable energy expansion, ‘

bolstering ethanol, biogas, and sugarcane practices.
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1 France 910 Transition Commercialization Investment of‘USD910 mn F.rgnch. measure to support ArcelorMittal .

France in partially decarbonizing its steel production processes.

The EC will support Moldova in procuring natural gas for the upcoming
2 Moldova NA Transition Commercialization winter through the EU's Energy Platform, as part of Moldova's efforts to .

enhance energy security and align with European legislation.
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USD550 mn from the World Bank & AfDB to bring electricity to rural
1 Nigeria 550 Green Commercialization areas through Nigeria Electrification Projects, focusing on renewables ‘
and benefiting households, businesses, and healthcare centers.

USD550 mn Agro XXI program, for encompassing climate-smart
practices, biotechnological development, and Agtech technologies, .
seeks to boost Argentina's agrifood systems.

Concept Phase

2 Argentina 550 Transition (Research/Feasibility)

USD500 mn project in Brazil to boost sustainability-linked finance,
3 Brazil 500 Transition Commercialization enhance private sector access to carbon credit markets, and assist in .
curbing deforestation.

USD500 mn development policy loan for Ecuador to support
4 Ecuador 500 Transition Commercialization government efforts to achieve inclusive, resilient and low-carbon ‘
development.

USD450 mn to support Tirkiye's green industrial transformation.
5 Turkey 450 Green Commercialization Funds will enhance resource efficiency, reduce carbon emissions in .
SMEs, foster green innovation, and promote economic growth.

Egypt receives USD400 mn from the World Bank for a low-carbon
6 Egypt 400 Transition Commercialization railway project promoting trade, economic growth, and climate .
action.

Vietnam collaborates with the World Bank on a USD390 mn project
7 Vietnam 390 Transition Development to promote sustainable and low-carbon agriculture, aligning with .
climate goals and boosting rice yield.

USD300 mn to improve Bangladesh's gas sector by enhancing
8 Bangladesh 300 Transition Commercialization distribution efficiency, reducing methane emissions, and .
implementing prepaid metering and leak detection systems.

USD270 mn loan to Poland for its Clean Air Priority Program, focusing
9 Poland 270 Transition Commercialization on replacing old, polluting boilers, improving insulation, and .
enhancing air quality and energy efficiency in single-family buildings.

USD41.2 mn to support projects related to carbon reduction, dam
safety, climate resilience, low-emission rice development, and .
sustainable aquaculture.

Concept Phase

10 Vietnam 41 Transition (Research/Feasibility)
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EIB signs USD216 mn loan agreement with KONE Corporation to

1 Finland 216 Transition Commercialization enhance R&D for safer, more energy-efficient products, promoting EU .
industrial technology leadership and carbon footprint reduction.

Region of EIB provides USD129 mn loan to Repsol for the first advanced
2 910 . 129 Transition Commercialization biofuels production plant, aligned with the European Green Deal and .
Murcia(Spain) - ) . .

reducing EU's fossil fuel imports.
USD43 mn loan to help them switch to electric vehicles & expand

3 Spain 43 Green Commercialization charging infrastructure with total investment of USD88 mn which .
includes deploying 1,400 electric vehicles & associated charging.

7)) /=
7ITRFRTT (ADB)
RAE
# | B4 TRILILTRE | 70009~ | FoIroberr-X FOITI MR RV EHAE
( Ex | wx | By | mx | zof

The ADB approves a USD150 mn loan to facilitate green renovation

1 Uzbekistan 150 Transition Commercialization loans in Uzbekistan, promoting energy-efficient upgrades in homes .
through local financial institutions.
ADB grants VinFast $135 million to create electric buses, charging

2 Vietnam 135 Green Commercialization stations for net-zero emissions and advance high-tech manufacturing .
in Southeast Asia.

3 India 55 Green Commercialization GreenCell Express Secures USD55 mn Financing Package for 255 ‘

Electric Buses
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Philippines, Apeiron Bioenergy raised USD37 mn through a green bond, backed
4 Thailand, and 37 Transition Commercialization by the Asian Development Bank, for waste-based feedstock projects ‘
Vietnam in Asia, supporting sustainable aviation fuel production.

USD15 mn in Vietnam's Australis Holdings for a Climate-Smart
5 Vietnam 15 Transition Commercialization Barramundi and Seaweed Aquaculture project, promoting .
sustainability, biodiversity, and gender equality in aquaculture.

USD15 mn technical assistance program, supported by ADB's own
6 Southeast Asia 15 Transition Commercialization funds and the Green Climate Fund (GCF), to develop projects that .
promote climate change adaptation and mitigation in Southeast Asia.

Announced to allocated USD7.6 mn in Tegeta Motors for deployment
7 Georgia 8 Green Commercialization of zero-emission light, road, and non-road electric vehicles (EV) and ‘
expansion of Georgia's EV charging network by 70 new stations.

USD2 mn grant to improve renewable energy heating systems in
8 Mongolia 2 Green Commercialization remote areas, particularly in healthcare facilities, reducing heating .
demand.

ADB has launched a 5-year country partnership strategy (CPS) for
Kazakhstan, emphasizing climate change, inclusive growth, and .
governance.

Concept Phase

9 Kazakhstan NA Transition (Research/Feasibility)
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EBRD is providing a USD81 mn sustainability-linked loan to Zabka
1 Europe 81 Transition Commercialization Group in Poland for its capex program, supporting sustainable .
operations, and ESG targets

EBRD and GCF are providing Armenia's private sector with green

2 Armenia 4 Transition Commercialization technology financing, channelled through HSBC Bank Armenia, to .
support a sustainable, low-carbon, and climate-resilient economy.

K EFEERTTIIN-T (IDB,IADB)

=R A®
¢ | B2 TRLER | sosn9- | Jovrsrenr-x FOYTI M B HAE
B ped Fetv) BE | Zoft
Latin America and USD450 mn in concessional financing to nine countries, to transition
1 ; 450 Green Development to lower carbon emissions and resilient public transportation systems .
the Caribbean . . :
using electric and hydrogen-based vehicles.
Concent Phase USD350 mn loan to support Argentina's climate action and resilience,
2 Argentina 350 Green P - fostering emissions reduction, circular economy, and sustainable ‘
(Research/Feasibility) . . . .\ ™ . .
finance while advancing energy transition and biodiversity protection.
EpEERatt (FC)
=R F®
¢ | B2 TRLER | sosn9- | Jovrsrerr-x FOYTI M B HAE
B L13e3 ey B¥ | Zofts
IFC considers providing USD500 mn for India's Smart Meter National
1 India 500 Transition Commercialization Programme to enhance energy efficiency and modernize power .
distribution.
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IFC to invest USD 259 mn in Senegal's Sococim Industries to support
2 Senegal 259 Transition Commercialization low-carbon cement production, reducing CO2 emissions by 312,000 .
tons annually by 2030.
USD50 mn in Jordan's inaugural green bond focusing on renewable
3 Jordan 50 Green Commercialization energy projects, such as low-carbon transport, new energy-efficient .
green buildings, and sustainably managed water resources and waste.
Signed an MoU with Vietnam's State Securities Commission (SSC) to
4 Vietnam NA Transition Development advance green and sustainable finance, promoting ESG standards and ‘
sustainable financial products to support climate change efforts.
'k = A,
BRMEES (EC)
RRA®E
+ | =4 TR | 7osn9- | Fovrsrerrx FOITI M- B EHAE
B L7pe fev/] B¥E | Zoft
Concept Phase USD4 mn in ICAO's ACT-SAF program to promote SAF and align with
1 NA 4 Transition P European Green Deal's decarbonization goals, to enhance SAF ‘

(Research/Feasibility)

production, conduct feasibility studies, support fuel.
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B —5C. AfDBYCIMB[VL—->7]. Bank Rakyat Indonesiak L\oT=& @RI (L. F5VY Y Y3V - T71FVAICDWT, equitable
path ] ¥ promote social and economic inclusion]. [fair, inclusive green transformation]. lempower vulnerable

communities | & L\ SRR FHAEDHETHRINTHEY. Low CarbonZBIEL D DEAIEMZEICEREITILEB(CHILIICEILNS,

ZEREEDONSYIYIY TFAFIADAT I ADEL

Net Zero¥DecarbonizationZBAREICITEH T = E Low CarbonZB#§L O DE A EMECERE I I

MDEs  HEE R MDBs 2 BT
United Overseas Bank CIMB[YL-27]
ADB (I VHR-)V]te AfDB Bank Rakyat Indonesia
ADB: United Overseas Bank[¥V#ik-)l] : AfDB CIMB
. ADB deﬁnes transition finance as = UOB Transition Financing . Transition finance aims © fundlng GHG reduct'on or .enterlng
funding for high carbon- supports in the decarbonization to align economic low-carbon sectors for a fair,
emitting industries to shift to of energy intensive, fossil fuel, growth and inclusive green transformation

decarbonization brown, and "hard-to-abate development with

environmental and social
considerations,
promoting a sustainable
and equitable path for
countries.

Bank Rakyat Indonesia
* reduces environmental impact and
empower vulnerable communities

OCBC Bank[V7iR-)L]

» work towards clear carbon
emissions reduction targets
aligned with internationally
recognized, science-based net-
zero decarbonisation pathways
for their sectors.

promote social and
economic inclusion
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Financial Framework/Publishing T . Guidelines
Institutions ear Transition Finance Definition
2 y SF TF
. . Maybank, through its Sustainable Product Framework (SPF), funds environmentally responsible and socially
@Maybank ICMA's Climate Transition beneficial projects, in alignment with ICMA's Climate Transition Finance Handbook. They are actively developing
Finance Handbook a dedicated Transition Finance Framework (TFF), specifying fund utilization for transition financing, which is a
MGaybank iEUbI'She‘: in jof-og V"J'th crucial part of their sustainable finance efforts. o o
rou e recent update in June
[71/_;7] 2023) P TFF aids clients in transitioning to a low-carbon economy, distinct from SPF's coverage, and extends transition
financing beyond the original eight challenging-to-decarbonize sectors (cement, steel, natural gas, etc.).
ICMA's Climate Transition CIMB af:lh.eres tp ICMA's transition fin.ance definitior}, fundir}q GHG r.eductio.n or (?nterinq low-carbon sectors
Finance (Handbook for a fair, inclusive green transformation. They offer innovative sustainable financing, like Low Carbon
(Published in 2020, with Transition Facilitv: tp businesses ir!cludinq SME} for encouraqipq sustainable practices (such as renewable P PY
CIMB the recent update in June energy, energy efficiency and sustainable materials) and cost-efficiency.
(FL-u7] 2023)
UOB Transition Financing supports in the decarbonization of energy intensive, fossil fuel, brown, and 'hard-to-
|||| abate' sectors (such as the chemical sector).
] Transition Finance UOB Transition Financing cover four themes of decarbonization activities i.e. Operational efficiency (e.g. Gas Y Y
United Framework (2022) recovery system), Business Pivot (Include switching to low carbon fuels such as biofuels. LNG etc.), Climate
O\{erse“as; Bank mitigation change (CCS/ CCUS storage and adoption) and Voluntary Carbon credits (Purchase/ sale/ Trading of
(&vHmR-IV] carbon credit or carbon neutral products)
Ex M EXIM through its Sustainable Finance Framework prioritizes both green and social lending to support
. . environmentally friendly projects and businesses through credit and insurance schemes and to support the
EXIM Bank Sustainable Finance implementation of the Government of Thailand's Bio-Circular Green economic model.
| ban Framework(2022) . . . . ® X
Thailand The framework aligns its vision, mission, and values with the most relevant SDGs seeks positive changes, and
(51] focuses on financing projects focusing on Energy efficiency, renewable energy, and clean transportation.
As per OCBC, Transition finance refers to financing, provided to emissions-intensive industries (include hard-
SQ , to-abate sectors like energy and chemicals, steel, cement, and construction) to fund their green transition.
= NZBA T ition Fi . ) . . . . .
OCBC Bank Guide (ngg?)lon inance OCBC Transition finance also uses NZBA's (Net-Zero Banking Alliance) transition finance guide and also o [ )
)i incentivizes corporates to set and work towards clear carbon emissions reduction targets aligned with
[¥VHR-)V] . : ; . P .
internationally recognized, science-based net-zero decarbonisation pathways for their sectors.
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Financial Framework/Publishing T —_ Guidelines
# R Transition Finance Definition
Institutions year SF TF
ADB defines transition finance as funding for high carbon-emitting industries to shift to decarbonization. The
- Energy Transition frame\;vork entails identifying transition activities, disclosure, financing tools, incentives, and addressing social
6 Asian Mechanism (Launched in impact. () ®
2021) ADB's goal is net-zero economies, prioritizing equitable cost-sharing, benefits, and aiding vulnerable
Development P 9€q 9 9
p communities, industries, and workers.
Bank
;’“’x According to AfDB, Transition finance aims to align economic growth and development with environmental
» By and social considerations, promoting a sustainable and equitable path for countries.
7 African ’ .(ILZJStZI)ransnmn Framework This includes funding programs and initiatives that promote social and economic inclusion, as well as climate () o
Development resilience. In Africa, AfDB's Transition financing is more inclined towards driving regional socio-economic
Bank development and lifting the people out of poverty.
a According to DBS, the economic activities which integrates with less carbon-intensive options can be
. Sustainable and Transition categorized as transition activities. The bank has developed a taxonomy of “transitional” activities.
8 Development Finance Framework and DBS approaches the "transition" label, assessing each case based on context, technology, time frame, and pace (] ()
Bank of Taxonomy (2020) towards net-zero emissions. DBS determine if an activity is "transitional," by assess its decarbonization level
Singapore compared to industry norms and consider its environmental impact over time.
BPI does not have a predefined definition for Transition Finance. However, the bank introduced a sustainable
funding framework under which it issues Green, Social, and Sustainability Bonds and Loans to finance designated
+ Sustainable Funding projects.
9 Bank of Framework (2020) . . . . . T . . o X
Philiopi It aligns with UN SDGs and recognizes BPI's commitment to environmental sustainability and finances projects
Islllae\%:e involving energy efficiency, renewable energy, climate resilience, and sustainable culture.
BRI does not have a transition finance definition but through its sustainable framework finances projects which
‘{‘ reduces environmental impact and empower vulnerable communities.
10 : ?:asr:g\:\?:rllrt(}ég&;d BRI emphasizes financing Clean Transportation, Energy Efficiency, sustainable resource management, and ) X
Bank Rakyat Renewable Energy projects.
Indonesia
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O ADB's ‘Green and Blue Bond Framework’ is developed in line with the Green Bond Principles (voluntary guidelines coordinated by the
International Capital Markets Association) and United Nations Environment Programme’s (UNEP) Sustainable Blue Economy Finance Principles.

O The framework defines eligible projects (that promote the transition to low-carbon and climate-resilient growth) to su

ort developing member

countries seeking to adapt to and mitigate the consequences of climate change.

© 70V bSmEEt

JY-UIRY &

URZEENDFEFN

|

Climate mitigation eligible projects

typically fall under the below sectors:

AT - TYTRRERT

Renewable Energy (e.g., solar,
wind, geothermal or small hydro
energy generation)

Energy Efficiency (e.g., street
lighting improvements, smart
metering installation)

Sustainable Transport (e.g., urban
public transport projects, low-carbon
transport)

Climate adaptation eligible projects

typically fall under the below sectors:

Energy Infrastructure Resilience
(e.g., designing wind turbines)

Water supply and urban
infrastructure (e.g., flood
protection)

Agriculture (e.g., R&D of climate-
resilient crop varieties)

Sustainable transport (e.g.,
improving storm water drainage)

JY=IRI R TI=RY EIL-LT-I KYNRIFERR

Eligible projects under
marine and coastal

B RFEERER

T-iY F&E

GE¥-RERBICBI3) FRAERERE-BF
NERIE E5E:3

! ! !

Eligible projects under Eligible projects under
pollution control marine and coastal

ecosystem includes: includes: ecosystem includes:
* Ecosystem * Solid waste * Ports and shipping
management and management (e.g., reduction and

natural resources
restoration

mitigation of ship

Resource efficiency strike)

and circular economy

Sustainable fisheries . .
* Non-point source
management .
pollution

Marine renewable
energy (e.g., offshore
wind, tidal, wave, or

Sustainable ocean thermal energy)

* Wastewater
aquaculture

management
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* Eligible projects are identified by ADB's energy, climate PY-yRYROEE BETLELTOVIZNE
change, transport, and environmental specialists on a

continuous basis.

Includes projects such as waste-to-energy, biofuel and
bioenergy, transmission/distribution

Renewable Energy

» These specialists use the joint 2011 MDB approach* for
tracking and reporting of climate change mitigation and
adaptation finance.

Street lighting improvements, or supply side energy efficiency
measures, such as smart metering installation

Energy Efficiency
* Further, the green and blue bond working group meets on a

quarterly basis. }

+ Sector experts verify eligibility, followed by climate team
ensuring SPS* compliance and other internal criteria such as

Urban public transport projects using fossil fuels (e.g., hybrid

Sustainable Transport vehicles), Inter-urban railway projects

Projects which help developing member countries improve

ongoing compliance cases. Energy Infrastructure | their energy infrastructure resilience (e.g., designing wind
« Lastly, projects are nominated for discussion by sector experts turbines to cope with typhoons)
to decide ellglblllty based on consensus. In case of any doubt, VOVtelaqt:rr Slrjgapr:y and Climate-proofing water supply infrastructures and provision
projects are excluded. Infrastructure of urban flood protection
*MDB Approach: Since 2011, ADB collaborated with other MDBs for unified tracking and Projects which enhance water/soil management, boost agri
reporting of climate finance. This method harmonizes climate finance reporting. ADB assesses Agriculture infrastructure like irrigation, foster resilient crops, and utilize
and reports annual climate finance since 2011 based on shared MDB principles. early warnings for better planning.

= In some instances, a project may be eligible for both blue and green bond issuance allocation. When such circumstances arise, ADB will
@ determine which type of bond (green or blue) to allocate the project towards based on the primary project objectives, target results, and
I market demand.

= No project shall be allocated to both green and blue bonds: projects shall be allocated fully either the green bond portfolio or to the blue
\ bond portfolio. Moreover, no fossil fuel projects are supported by ADB. J
HFT : Z1-ARH, ERSEREMREYS- (CICERO) Shades of GreenVTJA-J KUNRIHERL

#SPS: ADB's Safeguards Policy Statement (2009) Copyright(C) Nomura Rescarch Institute, Ltd. Al rights reserved. INRI 46




HAIDONSYIYAVIFAFVAICETRRE 7I7

BADTIL, {LRRRRENSIY-

ADBOIRINF-BITANZZL (ETM)

FFRTT (ADB)
IRNF-BITAN=ZAL (ETM) GDEE’JI?.*}#H:'. BIRIC&BTY

TREF RO RIRE

VIRINF-AOBITIRESE L’CL\é

O More than 50% of the world’s greenhouse gas emissions come from Asia Pacific region, which still relies heavily on coal and other fossil fuels as a

source of energy.

Q In 2021, the ‘Energy Transition Mechanism’ (ETM) was initiated by ADB to combat climate change in Asia Pacific through the replacement of fossil
fuel power plants with clean energy options, using both concessional and commercial funding in order to accelerate the transition.

O ETM began with three pilot countries, Indonesia, the Philippines, and Vietnam, and has now extended to Pakistan and Kazakhstan.

IRIF-BITANZALLZ?

IRNE-BITANZZALORAYY

Q Energy Transition Mechanism (ETM) is a scalable, collaborative initiative
developed in partnership with developing member countries (DMCs).

Q This mechanism leverages a market-based approach to accelerate the
transition from fossil fuels to clean energy.

Q Both public and private investments from governments, multilateral
banks, private sector investors, philanthropies, and long-term investors
will finance country-specific ETM funds to retire coal power assets

“The Government of Indonesia, together with the Asian Development Bank has
launched the ETM Initiative in COP26 in Glasgow. Since then, we have taken a step
toward making this ETM a reality. Throughout 2022, we worked closely with ADB to
build consensus with other relevant government and state-owned enterprises,
especially PLN.

"We are working relentlessly to establish the Indonesia ETM Country Platform, a
framework that will mobilize financial resources and support from international
partners including multilateral, bilateral, philanthropist and private sector groups to
make 'just and affordable energy transition"” as the focal point for this ETM Country

Pl. . . . A .
Sl e Sri Mulyani Indrawati, Minister of Finance

o /ndonesia (at G20 ETM side event, Nov,2022)

AT - TYTRRRIT JY-VRYEF- TR FIL-LT-7 KYNRIFER

®AE = S B Countries participating in ETM will be able to
Afl?g ;Eféiibﬁ%d) reach more ambitious emissions targets than
LI= under their current commitments
S IRIF-IRF Accelerating coal power phase-out will triple
DR clean energy demand, ultimately reducing long-
! term energy expenses
BEEDREM Facilitate “crowd in” investment in cost-

effective renewable generation and support
clean technologies, such as smart grids, EVs, etc.

AT-5IWEET

0k

Expansion to Asia, Pacific, Latin America, and
Africa which could drive significant reductions
in global emissions
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ETMON-+ =2y TEREER, AELBITOXIECINZ. AR AEEMFAFEEZEL.
ELEEZI)-V-IRNF-ICBITL. BREMRAAPEHEZHIRTIILEZBIFELLTVS
ADBDIRNF-BITANZAL-N-FF-VvTE5EEE (ETMPTF)

O The Energy Transition Mechanism Partnership Trust Fund (ETMPTF) is a multi-partner trust fund established in June 2022 under the Clean Energy

Financing Partnership Facility.

Q It will mobilize resources for Energy Transition Mechanism (ETM), which aims to catalyze public and private capital to accelerate the transition
from carbon-intensive coal-based power plants to clean energy in Asian Development Bank's (ADB) developing member countries (DMCs).

RAESHNTOVIIFREONKREIZES

HITEICHFRETMOES IR R

Reducing GHG emissions from coal-fired power plants
through early retirement or repurposing of such plants
for clean enerqgy

Increasing the share of clean energy, including through
support for enhanced grid capacity

Facilitating policy and regulatory actions for DMCs to
fasten coal-to-clean energy transition

Supporting the transition to cleaner energy in a just
manner (just transition)

“Indonesia’s progress on ETM also provides an example for other countries to forge a
path to a net zero future. ADB is committed to supporting these efforts across Asia
and the Pacific. Once scaled up, ETM has the potential to serve as one of the largest
carbon reduction models in the world.”

' Masatsugu Asakawa
@\ President, ADB (Nov, 2022)

AT TYTRRET  TV-URYE-TN-RYFIL-LT-I KYNRIER
*CIF-ACT: Climate Investment Funds Accelerating Coal Transition (CIF-ACT) program

ADB collaborated with Cirebon Electric Power to explore early
Indonesia :

retirement of an Indonesian coal plant under the ETM program,
aiming for replicable models

ADB completed a pre-feasibility study in 2021 in the Philippines,
Philippines _ continuing with a full study, and collaborating on an investment
plan via CIF-ACT*

In Vietnam, ADB conducted a pre-feasibility study in 2021
Vietnam and is in discussions with key ministries to initiate a full ETM

feasibility study

ADB obtained $300,000 for a pre-feasibility study in Pakistan to
assess transitioning from oil- and diesel-fired plants, including
potential early retirement of coal-fired plants

Pakistan I (,,

ADB granted $225,000 to examine Kazakhstan's policy and
Kazakhstan regulations for retiring or repurposing coal-fired and heat-power
plants

"As countries embark on an energy transition at scale, they must contend with many
challenges. These include access to affordable financing, lack of institutions that can
deploy financing effectively in new low-carbon growth areas, and technology risks. ADB

's committed tojust transition because it is the right thing to do, it is necessary for

i
accelerating climate action” Ashok Lavasa,
A\ vice President, ADB

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NRI 48



2. YIHN-IVEFERTT (DBS)

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 49



FAIONIYIVAVITFATVAICEATEZRAE I VHR-IVERERTT

DBSlI*J‘ZTT?)Iz cS5V993VTFAFIADIV-LT-I BE RO RINVCAABENDERE
EMH, BlE87T0-F TGreenwashingZk(73 &L, SLEEEDEWVCEERELTNS

B DBS’s Sustainable and Transition Finance Framework aids in categorizing, tracking, and reporting
sustainable and transition financing while engaging clients in addressing climate change, resource

scarcity, and income inequality.

DBSOYRATFII-b50I23YT74FIADITL-LT-IDEK

Explicitly identifying potential trade-offs (e.g., where an
activity that contributes to the UN SDGs may not be aligned
with the Paris Agreement)

Providing a science-based approach to avoid
greenwashing

Enabling the assessment of the relationship between an
asset or projects’ nature (green, carbon-intensive, transition)
and credit quality

Achieving scale in sustainable finance

Identifying potential differences between transition-
oriented economic activities in Asia and those in more
developed markets

HAT : YYHR-WBERBITY AT TN - bS50 IV ITFAFIATV-LT-9. 57 ) - R EELYNRIER

BESNZZE

Transparency in decision making when planning
actions or initiatives

Reduce misleading or false representations
related to environmental efforts

Enhance informed choices, potentially
incentivizing investments in low-carbon
initiatives while also mitigating financial risks

Greater potential to drive substantial
investments towards environmentally and
socially responsible projects

Enhance the effectiveness and success of
transition initiatives by consider the unique
challenges, opportunities

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. M|
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GAIOR3Y993VI7AFTVACHETZHE Y VAR-VFERRT (DBS)
RTINSV YY3VIT7A4FT I ADEMSZERML, 7OV b EICFHEZEIT>5ATINS
2393V % $IBi, Less carbon intensive optionsEX RELTIVS

OEZER

FSVIYIVIPAFTIADRSE

@7FOYVI/toiEE-EESOLR

Green: Economic activities fully complying
with the EU and/or CBI Taxonomy's technical
criteria or aligned with ICMA Green Bond
Principles

UN SDGs: Economic activities that contribute
to the UN SDGs

Specific
Financing

Transition: Economic activities which replace
\ more carbon-intensive options & verify
emissions reductions, considering Paris
Agreement alignment, or promote broader
adoption of less carbon-intensive options

Use of

Proceeds

Divest: Exiting or decommissioning carbon-
intensive assets.

Diversify: Reducing reliance on carbon-
intensive income gradually, diversification
through acquiring green businesses, R&D
investments, etc.

Corporate
Level
Financing

Decarbonize: Proving lowered GHG
emissions intensity with third-party
verification, crucial for high-carbon sectors

AT - YVAR-VRRBITIAT TIN5V I3V I74FYARTV-LT-9. 89 ) - REELUNRIFER

Q The selection and evaluation of transactions’ eligibility for sustainable or
transition finance is subject to a two-tier process by Relationship Managers
(RMs) and IBG Sustainability as shown below:

IBG Relationship Managers (RMs)

- Identify potential eligible Sustainable
& Transition Finance transactions and
liaise with their clients

IBG Sustainability

Evaluate the merit of nominated
assets/projects/clients basis technical
review and final approval by IBG
Sustainability team

“Transition financing should support activities or assets that are not yet green but
could become less polluting with the right efforts and technologies. These activities or
assets form the majority of our economies today, and hence it will not be possible to
accomplish the Paris Goals without transition financing. DBS, therefore, has a strong

focus on transition finance.” Helge Muenkel,
Group Chief Sustainability Officer, DBS Bank

“We believe there will be a lot of opportunities for companies who are trying to
decarbonize, but who may struggle to adopt the so-called dark green solutions given
the pace of economic development of the countries. And as a result,_transition finance
can be an area for them to make incremental progress.”

Yulanda Chung,
@ Head of Sustainability, IBG at DBS
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A\

DBSIC&B M5V Y3V T7MF Y ADEFNLETOVIID—&

MER SN ETOVIIMIBIIZEREE (FS5YYYaYITF4FIR)

THIs%E

J0Y17 b 0iEsE

NJ1-FI-Y

Energy-efficient engine

Providers

Automotive Auto-ancillary Upstream Improved aerodynamics and tire design
Metal & Mining Iron or steel or Midstream Decarbc?nlsatlon technologies (e.g. scrap-based (recycled) steel, use of biomass/waste as heat
cement producers generation, CCS, etc.)
Food & Agri-Business Ammgl feed., anl.mal Upstream Avoidance of GHG emissions (e.g. animal management, storage and processing of manure and slurry,
protein, agribusiness etc.)
Oil & gas shipyards Use of low GHG (e.g. biofuel, bio-methanol, LNG, hydrogen, ammonia) or less pollutive (e.g. low
Oil & Gas (Shipyards) involved in building Upstream sulphur) fuels
oil & gas vessels Electric engines driven either by batteries or hydrogen/ammonia fuel cells
Petrochemicals/Agri- . . .
. . . Alternative feedstock (e.g. natural gas, shale gas, biofuels and other unconventional feedstock)
Chemical chemicals/Specialty Upstream - : .
Chemicals Energy-efficient production (e.g. use of hydrogen from RE sources to produce ammonia or methanol)
Power Generat!on/ Facility producing biofuel, biomass, biogas including fuel preparation process facilities and bio refinery
Power Power Generation Upstream facilities f . h . L .
Facilities acilities for various purposes (e.g. heating, cogeneration, electricity production and transport)
Shipping & Coastal Vessels Owners/ Use of vessels powered by low GHG fuel (e.g. biofuel, bio-methanol, LNG, hydrogen, ammonia)
Downstream : ; . . - . .
Vessels Operators Use of vessels with electric engines driven either by batteries or hydrogen/ammonia fuel cells
. Airlines & Leasing Use of aircrafts powered by low GHG fuel (e.g. biofuel, synthetic fuels)
Aviation . Downstream . . : .
Companies Use of aircrafts with electric engines or hydrogen fuel cells
Third-Party and .
Logistics Integrated Logistics Downstream Use of alternative fuels for heavy-duty road transport

Shift long-haul road freight to more carbon-efficient rail or inland/coastal shipping10

HAT : YYHR-WBERBITY AT TN - bS50 IV ITFAFIATV-LT-9. 57 ) - R EELYNRIER
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71VEY 5% BiR1TI[ Sustainable Fundingi:#ié | 2B U T, BIBICT SR CfEK

JOVIJ ML ESRZRMTIER

71UV EERTT (BPI) Sustainable Funding#:#a

Q Bank of the Philippine Islands has created a Sustainable Funding Framework (the “Framework”) under which it intends to issue sustainability bond(s) and use the
proceeds to finance and/or refinance, in whole or in part, existing and/or future projects that will deliver positive environmental and social outcomes and advance

the bank’s sustainability mission.
Q It comprises the following four components pursuant to the aforementioned Principles and Standards.

= Sustainability Bond Guidelines 2018
= Green Bond Principles

= Green Loan Principles, Sustainable Funding

Aligning SDG Goals [ —
gning > 9 10 mﬁunm

DEGENT WORK AND

@@ ECONOMICGROWTH
SUSTAINABLE /\/
DEVELOPMENT '
GOALS ([]

= ASEAN Green Bond Standards Framework

_ Aligning Frameworks
= ASEAN Social Bond Standards

ANDINFRASTRUCTURE
S

=)

0 @ o

@ Uses of Proceeds (M) Project & Management of
\]

3 Evaluation/Selection c®o Proceeds

‘ Reporting

-

D Use of Proceeds (Eligible Projects)

Eligible Green Projects

boedo 23 AEB I EE JY-2-ENF1Y T4
=  Wastewater Pollution Financing or Refurbishments or
Treatment Prevention & refinancing of renovation of
= Integrated Water Control development, properties in order to
Management Waste acquisition, improve energy
= Sustainable Urban management renovation of public efficiency

Drainage Systems

Recycling projects

Source: BPI Sustainable Funding Framework, NRI Analysis

and commercial
properties

BERRRIRIF- FNEEEITHEAR

Loan for MSMEs to
meet qualifications
set by government
entities such as
Bangko Sentral ng
Philipinas

= Solar Energy

= Wind Energy

= Geothermal
Energy

= Hydro Energy

= Waste biomass to
energy
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70919 bOEZE [ESustainable Development Finance TeamIC &Y iThh, RIREVA

#52(3Sustainable FundingZEE&£0ZEERHI1TS
@ 70V riHEEEETOLA Key Focus Area
Ju-yrFoyzsk
70V bofFHESEE IO = BPI Sustainable Development

Finance Team (SDF) selects green
projects, works with consultants to
verify eligibility under the
Sustainable Funding Framework for
financing.

= SDF Head validates and signs off
on the list of Eligible Green Projects

to be included in the Green
Finance Portfolio.

= BPI Sustainable Development
Finance Team (SDF) initially select
projects for financing.

= BPI's Sustainable Funding
Committee (SFC) convenes semi-
annually to validate compliance of
the projects with the initial
eligibility criteria.

= Sustainalytics (appointed by BPI in Y=-ov 7OV h
2023, provides second party
opinion) assesses this process to = BPI's Business Strategy Group
be aligned with market practices. selects eligible social projects for
financing in the Social Finance

= All selected projects are to be

approved by the SDF Head and Portfolio.
reviewed and confirmed by the = Either the Segment Head or
Chairman of the (SFC) Portfolio Head approves Eligible

Social Projects for the Social
Finance Portfolio in BPI's Business
Banking.

Source: BPI Sustainable Funding Framework, NRI Analysis
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FATRITROEZESEHOLHICEFSEEEL. BERASWMEITERIT. BRIIER

ZIRELTNS
R EEEHE

BPIZEEROY AT FEUT(ICEIT3HE

O Tracking of Proceeds: BPI will internally track fund allocation,
maintaining a register with bond/loan details, eligible projects,
regions, allocation dates, and environmental certifications (if
applicable)

O Use of Unallocated Proceeds: Pending allocation or reallocation, the
net note proceeds may be invested in cash/cash equivalents or used
to repay existing BPI Group borrowings.

O Substitution of Assets: BPI allocates net proceeds to eligible projects
promptly, reallocating if a prior project is sold, paid off, or becomes
ineligible.

@ ]|&

O BPIl annually publishes net proceeds allocation and updates on its
website and in the Annual Integrated Report.

Q It includes approved projects, allocated amounts (or MSME Lending
aggregations), unallocated balance, and may offer insights, case
studies, or examples while considering competition and
confidentiality.

O Reports are reviewed and approved by the Sustainable Funding
Committee and BPI's senior management.

O An external auditor ensures independent verification of reporting
and proceeds management for each Green, Social, and Sustainability
Bond/Loan.

Source: News Articles, BPI Website, NRI Analysis

"As we assist companies, big and small, transition to more cost-efficient and
environment-friendly alternatives, we also ensure the sustainability projects we finance
are feasible and viable. We provide technical support to ensure compliance with global
sustainability standards and support for the UN SDGs.”

Juan Carlos L. Syquia
\ EVP and Head of institutional banking, BPI (Jan, 2022)

“We help ensure the unbanked and underbanked are included in the country’s economic
recovery and growth. We provide sustainable financial solutions designed to serve the
needs of microbusinesses, farmers, fisherman, and those belonging to the C and D sector

of the society”
Marie Josephine M. Ocampo
\ EVP and Head of Mass Retail Products, BPI (Jan, 2022)

“We have incorporated sustainability standards in the bank’s credit evaluation processes.
Our credit review checks for alignment to the UN SDGs, project technical and financial
viability as well as resilience to environmental risks.”

Joseph Anthony M. Alonso
\ SVPand CCO, BPI (Jan, 2022)

“We continue to embed sustainability in the way we conduct our business. Now more
than ever, we have to constantly think about the broader impact of every project that we
finance — how it impacts the environment, how it contributes to society and how it aligns
with our vision of a better Philjppines,”
Cezar P
\ President and CEO, BPI (Jun, 2020)
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BiTE. JU-VBLMBRFEZFIOVIIMMOMEEZBRIELS
iRl e bREESMBER LG L. EHOMYVEAZEA
R{TOYATFEUT1ADEY A

® FrcrIRE R R &R (SDF) BUR ® JY-YiKkVE

In partnership with the International Finance Under the BPI Sustainable Funding Framework,
Corporation (IFC) of the World Bank Group, BPI the Bank has issued green and social bonds to
was the first bank to introduce Sustainable fund projects with clear environmental

Energy Finance (SEF) in the Philippines banking benefits and address socio-economic issues, as
industry in 2008. The BPI SEF Program was used aligned with the UN SDGs and the International
as a platform to help finance green projects of Finance Corporation (IFC) Performance

the private sector, with focus on SMEs. Standards.

© BTRIBEY AT © RAxICEAI3AHE

The aim is to strengthen BPI's risk management The banks has no additional commitments to
by integrating ERA into its operations, enabling finance greenfield coal power generation

the assessment of environmental risks in projects and it aims to financing projects to
different dimensions like industry, location, repurpose coal-fired power plants to renewable
and asset type. This approach safeguards both energy facilities.

income and human lives.

Source: BPI Sustainable Funding Framework, NRI Analysis
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2019FRTE., RTRIBRFRBENOBITZHRNELE2EDTY-IRY R, Z2LTI5850
IRNF-RATOVIIMRELTNS

® e TR (SDF) BUEE

JU-IiRIk

[E{TSDFEER DiEXE

@ S - S
/A 5 S TR &3

Energy Efficiency Renewable Climate Sustainable
(EE) Energy (RE) Resilience (CR) Agriculture (SA)
I Improve I I Produceclean, 1 I Adaptto LI Increase |
I efficiency of I I sustainable and 1 I climate change 1 1 efficiency & I
I operations; 11 reliable power; 1 1 while improving 1 1 profitability; 1
I lower costsby 1 I lower power I 1 efficiency & 11 promote 1
I reducing power 1 I costs I 1 Jowering L1 inclusive 1
consumption - 3L _ _____ 1 Lenergycosts _ ! L qowth _ __ ]
201912 AR R DERH
& W .
) £ A
& R
158 Energy 84 Renewable 102 Climate
Efficiency Projects Energy projects Resilience projects
344 total cumulative number J1AM e
. - Co2
of projects financed i
emission
USD 2.4 Billion cumulative reduced

availed loans (2008-19)

Source: BPI Sustainable Funding Framework, NRI Analysis

Use of Issue Maturity

el Proceeds  Date Date HETE
« First public USD-
denominated ASEAN green
USD 300 Mn 10-Sep- 10-Sep- bond from a Phlllppm‘e bank
Green Green 19 24 » Lowest coupon and yield at
bonds the time for a USD-
denominated bond from the
Philippines
« First negative yielding bond
CHF 100 Mn 24-Sep- VG- in the Phl!lpplr?es
Green Green 19 21 = First public Swiss franc-
Bonds denominated bond from the
Philippines

© IREY R il
YATER,

Loan Assessments: = Integrating risk data into BPI's office
Integrating environmental risk scores and branch locations.

into loan assessments.

Advice on risk mitigation:
Recommending strategies like project
relocation, engineering, insurance.
Macro-level loan portfolio oversight:
Utilizing data to manage asset risks
comprehensively.

= Risk mitigation via relocation,
engineering, and insurance.

= Business Continuity Plans: Focus on
safety, asset protection, and
restoration. Additional measures:
drills, guidelines, seminars.
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RI{TRERKRFEEITOIVIIIMNOMEEZEIEL, BB %S (32026 FEXTIC50%, 2032FF
TlcPOzBE#gTE LTS

O AKICEAT3HH
= BPI supports sustainable energy adoption, aligning with Paris ACEN unit SLTEC raising up to USD 241.4 mn via term loan
Climate Agreement goals. The Board ratified coal financing facility for energy transition move

pelldles aiizaiie e 2021, = ACEN, the Ayala group's energy platform, has secured a

Senior Secured Term Loan Facility of up to USD 241.45

= BPI Group has firmly decided not to undertake any further million for its subsidiary, South Luzon Thermal Energy
financial commitments for the funding of newly established Corporation (SLTEC). This funding will enable SLTEC to
coal power generation projects. retire its coal plants by 2040, a full 15 years earlier than

their technical lifespan.

* The initiative will help to reduce around 50 million

= BPI Group pledges to reduce coal power loans: 50% cut by R S G S SRS

2026, zero by 2032, surpassing Paris Climate Agreement . _ ) } o
goals for non-OECD nations. » This concept aligns with the "Energy Transition

Mechanism" (ETM) principles pioneered by the Asian
Development Bank (ADB) in South and Southeast Asia.

* This commltment isa land mark ste'p in the Baqk s integration = BPI is the only mandated lead arranger and sole book
of sustglnablllty principles into its financial services and —ET
operations.
“Let’s be clear: Our commitment was we would bring our current coal exposure BPI is committed to the sustainability of our clients’ businesses. We are delighted to
down to zero by the end of 2030. And we also made the commitment that we would support SLTEC by providing innovative financial solutions to enable their sustainable
not finance new greenfield going forward. We should be able to meet those initiatives that are aligned with the Ayala group’s commitment to net-zero
commitments easily,” Limcauco said during the briefing. “In the meantime, we greenhouse gas emissions by 2050. This Energy Transition Financing (ETF) should
continue to push very hard to increase the percentage of renewable financing (in help reset the path of the country’s energy generation mechanisms towards
our) portfolio.” renewables and BPI is happy to be ACEN'’s partner in this pioneering deal,”
Jose Teodoro K. Limcaoco Jose Teodoro K. Limcaoco
‘\\ President and CFO, BPI (Aug, 2023) ‘[\ President and CEO, BPI (Apr, 2022)

Source: BPI Sustainable Funding Framework, NRI Analysis
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1V L2V TERRITE, REALCESEZEVEYATIINI71 T Y AEROBEOIEEEL
T YRTFINIT7A4F Y ATEIRHEZVERX

ﬁ?f@ﬂ'l?fj‘Jb?T’fT‘JZﬁ'@JE'l'E (2018""2335) Explained in detail in next slide
= FFEAOELEVEH
In implementing the principles of sustainable finance, BRI has developed a
Sustainable Finance Action Plan (RAKB). ] Sustainable
. ) . Finance Action
= The RAKB comprises a five-year Long-Term RAKB (2018-2023) alongside Plan
a one-year Short-Term RAKB for 2022.
» The RAKB serves as a framework for executing sustainable finance (SF) ¢ L l L
and is developed and executed with a primary focus on environmental, e
social, and corporate governance aspects. z Green Energy Sustainability /ﬁ\ Renewable Energy Sustainability
j Financing W Linked Loan "ﬁ\ @  Transition — )| Bond Framework

» The RAKB outlines various activities, such as eco-friendly financing,
sustainable funding, the BRI Peduli program, and environmentally
conscious operational practices.

JY=-IRNF—-T71F IR YA7FEYT1-YVY-0-Y BEFRIRILF-AOBIT YT FEYT 1KY FEEH

» Increasing renewable energy = Developing sustainable financial = Application of outsourcing of = The Framework is consistent
portfolio by withdrawing green instruments to accelerate electricity sourced from fossil with the Sustainability Bond
energy loan facilities sustainable finance at BRI. fuels into renewable energy to Guidelines3, the Social Bond

work units through the Principles4, and the Green Bond

* Achievement: Withdrawal of = Achievement: Foreign loan installation of solar panels Principles5, each last issued by
green energy loan facilities has instruments worth US$1 billion the International Capital
been conducted in the form of sustainability- » Achievement: 100% mapping Markets Association ("ICMA") in

linked loans have been issued and piloting of fixed asset June 2018 (collectively, the
transition from fossil to solar “ICMA Standards”).
energy sources is completed = Achievement: Minimum 70%
and will be outsourced. financing for environmentally

friendly public activities

Source: BRI Sustainability Bond Framework, NRI Analysis
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FRITEREIRTT

(BRI)

RITORMEH &, 7Y-VEXE PR AL K- BEKEBFOTOVIIMIEERHEL
BEHFN-FIAVADREBANDZELZBHREATIZEVNIEDTHS

YATFEVT1-RYE-TL-LT-5

(1) Aem2 (2) Fov1shOFfEEETOER

RIBICAAY3T0Y1I0

2w rovIsr

Renewable energy
Pollution prevention and
control

Clean transportation
Green buildings
Environmentally
sustainable management
of living natural resources
and land use

Sustainable water and
waste water management
Eco-Efficient Product
Terrestrial Aquatic
Biodiversity Conservation
Production Technologies
and Processes

Other Environmentally
Friendly Business

Affordable basic
infrastructure

Access to essential
services

Affordable housing
Employment Generation
Socioeconomic
advancement and
empowerment

= Bank BRI aligns financing with
ICMA and ASEAN Standards, and
employs a two-step evaluation
process:

o Business units screen projects
using eligibility and exclusion
criteria during credit
assessment.

o Teams, including Enterprise
Risk & Portfolio Management,
Asset and Liabilities
Management, and Treasury,
review and approve projects
for Framework compliance.

o Units categorize financing by
Framework criteria, prioritizing
positive impact projects.
Refinancing for assets under
three years is allowed. Asset
Pool is managed with
prudential risk policies.

IR o

Allocations follow eligible
social and environmental uses
and framework criteria,
monitored internally through
a dedicated register

Bank BRI maintains assets with
social and environmental
benefits in the pool above
bond proceeds, removing
ineligible ones and adding
new ones as necessary.

Bank BRI has the discretion to
invest pending allocation
Proceeds in cash or
government bonds to align
with its liquidity strategy until
suitable uses are identified.

"Bank BRI may invest
unallocated Proceeds in cash
or bonds per its liquidity
strategy until allocated for
specific purposes.”

AERIWE

HERE

Bank BRI will report
bond allocation
annually, detailing
eligible asset amounts
by category and
unallocated proceeds
until completion or
changes.

Bank BRI aims to report
practical social and
environmental impact
metrics for its
Sustainability Bond
Asset Portfolio

“The guarantee of the Sustainable Environmental-Friendly Bonds | Phase | Year 2022 is a Clean Basis with a tenure of 370 days, 3
years and 5 years, and an undetermined interest rate to be paid quarterly according to 30/360 calculation. PT Pemeringkat Efek
Indonesia (Pefindo), a debt instrument rating agency has given an idAAA rating (highest) on BRI's Green Bond."

Source: BRI Sustainability Bond Framework, NRI Analysis

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NI &2
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AAIDONSYI Y3V ITFAFVAICETRRAE 1VEFRVYTERRTT (BRI

20225, RITRYATFINIFAFTIRICAS3EXRFIVEFTR T, VY-V BEEPBLETRETI R
WEX-0TO0VII b2 ETEROREFFICIRE

RITOYATFIN - TPAFIANDEERIREE (20225F)

PZa.)

USD 1.3 Billi - Sustainable Financing % 0= Usp 463.5 Mmillion
.3 Billion PYES .
Non-Renewable = \ USD 45.3 Billion 67.5% New and Renewable
Energy Financing .]j:ED - Of the total BRI Credit Energy Financing
(Non-EBT) m | [T i (EBT)
MSMEs Green Sector
USD 40.2 Billion 59.8% USD 5.1 Billion 7.7% of
of the total BRI crédit the total BRI credit

Pollution Prevention

Renewable Energy Clean Transportation Green Building
and Control
USD 463.5 Million USD 110.9 Million USD 789.9 Million USD 91.4 Million
ety Terrestrial Aquatic Sustainable Water and Eco-Efficient Product,

Sustainable Management Other Environmentally

D Biodiversity Wastewater Production Technologies : -
of Living Natural ; Friendly Business
Conservation Management and Processes
Resources and Land Use USD 3.6 Million
USD 38.1 Million USD 326.4 Thousand USD 261.1 Million ’

USD 3.3 Billion

"Through the Green Bond issuance, BRI has further strengthened its position as the market leader amongst ESG companies in Indonesia. Since the MSME segment is a main
driver of Indonesia’s economic growth, it is crucial to educate to MSME actors of ESG to ensure their businesses’ sustainability, " d .
unarso

\ President Director, BRI (Jun, 2022)

Source: BRI Sustainability Bond Framework, NRI Analysis
Copyright(C) Nomura Research Institute, Ltd. All rights reserved. M| 63
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SAIONSYIV3aVIFAFIAICETRIAE TIUHRKRIT (AfDB)
JU-iRkYT095L0B/IIE, transition to green and inclusive growth& L, 218#Y
B CRIRZEER - EBHEETOVII MOEEREFIEREINTNS

AfDBOI V-V FEY-Vv ViRV k- TOJ5 4

/ QO The Green and Social Bond programs, launched in 2013 and 2017, respectively, are part of the AfDB's 10-Year Strategy (2013-2022) with the \
objectives of supporting African countries’ transition to green and inclusive growth. These social bonds are used to finance specific eligible green
and social projects

Q The Bank’s Green and Social Bond frameworks are aligned to the International Capital Market Association (ICMA)’s Green Bond Principles (GBPs)
and Social Bond Principles (SBPs)

Q The AfDB is working on a new ten-year strategy 2023-2032 that is anticipated to be completed in 2023 and will promoting and accelerate Inclusive,
\ Climate-Resilient Growth and Development /

J)-yiky k70554 GERRIEESOVIVN95E)

Y-Ivlikvk-T09354L GERRIEETOVIIZN95E)

Climate change mitigation Climate change adaptation Social outcomes Target population

Q Renewable Energy Q Sustainable water & Wastewater Q Energy, ICT, water supply & Q Living below the poverty line
= Solar, wind, hydro, geothermal Management sanitation Q Excluded/marginalized
Q Energy Efficiency = Water use management = Access to basic infrastructure Q Vulnerable groups
= Energy distribution systems = Water supply and access = Access to essential services QO Disabled
= Vehicle energy efficiency = Urban water drainage systems Social Q Migrants and/or displaced
Clean transportation Climate smart agriculture Affordable housing Q Undereducated
= Low-carbon transport (Approach that helps guide Healthcare Q Underserved
infrastructure actions to transform agri-food Last-mile electricity connectivity Q Unemployed

Biosphere conservation
= Forestry conservation

systems towards green and
climate resilient practices)

Education & vocational training
Employment

Q Resilient infrastructure

O Sustainable water & Wastewater = Financial inclusion
Management = Gender equality
= Water & wastewater Q Agriculture & food security
management

= Food security
= Agriculture

Source: AfDB Green and Social bond report, NRI Analysis X X X
P 4 Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N'{l 65
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TR IRV - RIBE-RIRZERF (ONEC) HHFEITMENKELZTOY
FE%EL\ ZOEERSURIRBMAR LY Y- (CICERO) w.,iEéxh‘éﬁ;tE#‘"m

RfTOIV-yRY FF0J5L0HBE»>

« Certification process: Second Party

N EREREE Opinion from CICERO (a climate
research institute)

557

» Updates through roadshows and

G Phase 1:
h—r7AUA » The selection of eligible projects is » The Joint MDB (Multilateral Development Bank) and AfDB's
=FE done in two phases > climate finance tracking methodologies* will be used by the Energy,
Environment, and Climate Change Department (ONEC) to identify
and classify the climate change projects among all projects approved
in any given fiscal year
« Pipeline of green projects o ) . o o Ry
. . . e . *Climate finance tracking methodologies: Only projects whose financing can be qualified in
ﬁﬁﬁﬂ Dle}J rsements of el_lg ible projects full as promoting either low carbon or climate-resilient development will be considered for
» Semi-annual allocation of green bond the Bank’s Green Bond portfolio
proceeds to green projects
Phase 2:
e + Impact assessment of projects, + The ONEC uses the AfDB's Green Bonds Program's additional
E=HYYY. positive outcome of the investment _ selection criteria and categorize the projects that can be part of the
T apae  Disclosure on disbursements and that program
= H .
aIIoFatlon of proceeds; update on » The final list of projects will be agreed upon jointly by the ONEC and
projects the Treasury Department based on the former's proposed list
O FIfFIc 3=y KERBI8 (10055 KL, 2013~224)

wERRMIT targeted communications
I-TT71499 » Respond to investor queries
» ESG rating

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Source: AfDB Green and Social bond report, Investor presentation NRI Analysis X X X
P P Y Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 66



ARIDOMSYIYaVIPAFIAICET3HE T7IUHEHEERIT (AfDB)

FITIEDIERTFETIT (Just Transition) ZIBIT T, FESHLEIN-TAOKIELZHEIEBRER
BAOYVIMDREEPEICE- > UTEREFFBEBITN\OEEVENDEVNVEZE R
RTICEB [ RELBITIOER

| O The AfDB, with financial and technical support from Climate Investment Funds (CIF) launched a just transition initiative in December 2021

O As per AfDB, Just Transition is a framework ensuring fair access to sustainable development's benefits while aiding vulnerable groups during the
shift to low-carbon economies

O A just transition upholds Africa's right to development and industrialization based on the Paris Agreement negotiated language of equity and the
principle of common but differentiated responsibilities and respective capabilities, taking into account the diversity of national circumstances /

"7')73%@0)% SCRUEBITOHY FDEWNCONT

\

---------------

/ N 2 . . . - X
|« Countries such as South Africa and Nigeria, with high reliance on fossil fuels,
_ and subject to a large informal sector. “The AETC* provides critical upstream support on energy
Mid-Income transition in terms of planning and project preparation with a
Countries * Focus on transitioning away from fossil fuels to more sustainable ways view of mobilizing the required downstream investments. AETC
demands significant capital, financial creativity, and social safety nets to further underscores the Sustainable Energy Fund for Africa’s role

\ IR address economic impacts from departing traditional energy models | as Africa’s leading energy transition facility.”
M e pRg S ’

- N 2 : T - - ~, Dr. Daniel Schroth,
4 N ! e 4
/ i Itn Zq?e C(I)l;ntrlfisf, thle transnt:;)n is going to bet;n ozportutnnfv ;gtbvga?lz Fhe \ d AfDB Director for Renewable Energy &

raditional fossil fuel powered economic growth and go straight to building Fnergy Efficiency
Low-Income sustainable energy systems.
Countries - . . *AETC stands for Africa Energy Transition Catalyst Programme which
I.n these countries, finance needs ,to et On!y !OOk at how t.O 'preserve consolidates the Bank's support for the acceleration of a Just Energy
livelihoods but also how to contribute to lifting communities out of poverty transition (JET) for Africa
- .....2nd adapt them to climate change

é . )

* In Africa, a key development objective is to lift the continent’s population out of poverty
* Some least developed countries (LDCs) in Africa believe that the region should prioritize development first, even if it means

@ continuing to use fossil fuels
* Thus, in order to achieve Africa's goal of driving regional development and lifting its people out of poverty, fossil fuels may need
to remain an important part of the continent's overall energy mix while the continent strives for low-carbon alternatives

\ J

Source: AfDB Website, Just Transition Report, News Articles and NRI Analysis

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 67
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TU-L7-2&, ICMAT U= RREL, V-Iv )bk FIRBI, YATFEUT4RY k-4
FSAYD4D0I7 - AVKR—2Y M8 TWS,

» Bank has developed a Sustainability Bond Framework under which it intends to issue three types of bonds including Green, Social and Sustainability

» The classification of the use of proceeds bond as Green, Social or Sustainability bond will be determined by the bank, based on primary objectives
for the underlying assets and projects

OCBC Sustainability Bond Framework

Eligible Categories

= Renewable energy
= Energy efficiency

Screening and Selection

The bank screen and select potential
assets and projects for Green, Social,

Bank accumulate a common pool
of diversified eligible assets and
projects over time. These assets
would represent projects funded

o Use of Proceeds 9 Process ;z;PSrsfsccsigxaluatlon e Management of Proceeds e

Reporting

Post selecting the eligible projects,

I |
I |
1 © ) ) I or Sustainability Bonds. The screening under the Framework the progress report is reviewed
c . )
I g = Pollution prevention Clean : and selection is conducted using and approved by the OCBC
I transportation ; Framework’s eligibility criteria and = The bank then track the Use of Sustainability Council
[ g - Sustainable water and | exclusion list Proceeds and the Pool via internal
1 & wastewater management | information systems. A register is
: = (Climate change adaptation " Validation established to record the .
" = Green buildings I allocation of the proceeds External review
I The OCBC Sustainability Council is
! d = For unallocated ds due t
I ) _ I responsible for the approval of assets or tnatiocated proceeds due to Bank take second party opinion on
o and projects in accordance to the . . the Framework, who independentl
" = Access to essential services | d project d to th pending allocation, bank reserves b y
c (education and healthcare) | the rights to invest the balance of _ '
I 5 Framework . verify the management of
12 Affordable housing (Public 1 the net prqceeds, atits own Proceeds in conformity with the
1 s housing related home loans ! ESG Risks from Eligible Assets and discretion in form of cash, cash F !
I § = Employment generation ! Projects equivalent or high-quality ramewor
v Loans to SMEs : marketable instruments
1 Responsible Financing Framework . . ;
e — e —— P 9 = Post this the bank substitute Disclosure

= Eligible categories are a
combination of green and
social assets and projects

Sustainability
Bond

sets out overall approach to integrate
ESG considerations into credit and
risk evaluation process. Risk based
approach is taken for managing ESG
risk for enhanced due diligence and
approval requirement

Source: OCBC Sustainability Bond Framework, NRI Analysis

redeemed loans or similar loan or
any other form of financing cease
to be eligible once appropriate
substitution option has been
identified

Progress report and the external
review documents will be shared
with investors and disclosed
publicly on bank’s website

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. ml
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OCBCIZ., 17MSDGs& 169D -y MCHBEZ S DT, AFEEMIRICE>TBOTEERIT
xR lLL5ed370VIV MBS EIBELTVS,

* Proceeds from each OCBC Green, Social, or Sustainability Bond would be used to finance or refinance assets and projects that promote the 2030
Agenda for Sustainable Development, and contribute towards the relevant SDGs targets

* Proceeds may also be used to finance businesses that derive 90% or more of their revenues from qualifying assets and projects which meet the

Eligibility Criteria

Project eligible for selection under OCBC Sustainability Bond Framework

Eligible
Categories

Renewable
energy

Energy
efficiency

Pollution
prevention
and control

Clean
transportation

Project Type

Production & Transmission: Wind, solar, tidal, run-of-
river hydro, biomass energy

Appliances & Products: Wind turbines, solar panels,
battery storage, and others

New & refurbished buildings: Improved chillers,
replacement of boilers, implement EMS etc.

Bulk energy: Heating and/or cooling systems, smart
grids, energy recovery technology etc.

Appliances & Products: LED lights, battery cells, battery
storage, smart grid Meters etc.

Air emissions: flue gas desulfurization, selective
catalytic reduction, fabric filters etc.

Waste recycling: electronics, plastics, metals etc.
Waste-to-energy: Methane capturing, incineration of
municipal solids waste etc.

Public: Rail tram, EV/or hybrid buses, ferries, metro etc.
Private: Vehicles classified as A1 or A2 band under
Government of Singapore’s Vehicular Emission Scheme
Infrastructure: Expansion of train or metro networks,
capacity improvement, station upgrade etc.

Source: OCBC Sustainability Bond Framework, NRI Analysis

Eligible
Categories

Sustainable
water
and wastewater
management

Climate change
adaptation

Green buildings

Project Type

Technologies: NEWater, membrane and ultraviolet
water treatment etc.

Infrastructure: water pipes and collection facilities,
treatment plant facilities etc.

Mitigation: Floodwalls, river defenses, embankments,
underground drainage and reservoir system etc.
Wastewater: Primary, secondary and tertiary treatment

Information support system: Synthetic Aperture Radar
(SAR) etc.

Climate observation and early warning system:
Hydrometeorology and others

Buildings which meet regional, national or
internationally recognized standards or Certifications
Other green building labels that is equivalent standard
as the above

"OCBC is committed to advancing environmental and social

progress and conducting our business in a responsible manner.
By doing so, we can create long term value for our
shareholders and support sustainable development in our
markets and the communities.”

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 70
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OCBCCares Program

Climate action initiatives

Responsible financing

Environmentally friendly operations

Carbon storage

+ The OCBC Mangrove Park, in located at
—> Singapore’s and Malaysia would grow
18,000 mangrove trees. These trees can
absorb more than 30 million kg of CO: in
their lifetimes

Renewable energy to cut CO, emissions
Harnessing wind and solar energy to generate
—®| CO2-free power

+ Shifting gear to electric cars

* Providing clean lighting energy

OCBC Arboretum

* Located at Singapore Botanic Gardens, this
—> is a forest of 2,000 endangered dipterocarp
trees. These trees can store 80 million kg of
CO2 in their lifetimes

OCBCCares Environment Fund

* From 2017 to 2020, the Fund supported 15
— projects amounting to $265,000. In 2022, it
will fund projects that are aligned with the
Singapore Green Plan

Source: OCBC Sustainability Bond Framework, NRI Analysis

:

OCBC is the first bank in Southeast Asia to
stop financing new coal-fired plants

OCBC has announced a strong ambition in
increasing our financing into green
assets/projects such as renewable energy,
energy efficiency, sustainable water and
wastewater management, green buildings
and clean public transportations, among
others

Pe 2o P

"OCBC partners with government
bodies, advocates, citizen groups,
customers and their employees to fight
climate change.”

“In order to mitigate climate change,
we're contributing to Singapore's
capacity for carbon storage.”

“We are contributing to the shift
towards a low-carbon world through
supporting our customers in renewable
energy projects — from wind and solar
farms, electric cars, hybrid buses to
solar panel installation.”

Infrastructure

Award-winning Data Centre

* One of the Data Centre received BCA-
IMDA Green Mark Platinum Award, the
highest standard achievable in Singapore.
It is 30% more energy-efficient than
standard centres in Southeast Asia

Green buildings & branches

+ Several bank buildings achieved BCA
Green Mark Awards, with OCBC Centre, the
oldest historic site in Singapore, certified
with a Green Mark Gold Certification
Award

Services and support

Recycling

+ Collected close to 4,000 kg of red packets
which were pulped and recycled into
10,400 cardboard boxes

Single-use Plastics

+ Since 2017, the bank has stopped serving
bottled water at all their branches in
Singapore. This initiative saved 70,000kg of
plastic waste annually

Digital services

» The bank encourage their customers to
use e-statements, e-receipts and SMS
notifications. The bank constantly look at
how to improve their e-services to
encourage them to transact online

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. M| 71
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IHI Corporation (IHI)

Sumitomo Corp
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20355 £ TI22,5007 b 156,8005 LY DCOEADEIREM DL $H S,
Brown i ARFEBMOELEBIFTNS (2030FXTI3E, 1.1GW) )
Power —FH. FTROAREEMZERFPCHY. ZDMHEEREE13GW

Source: News Articles, Reports, NRI analysis
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« NMFOYIYR-F-T5VR (HDF) RET7ITTNEES5,0005 )b
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S EFRICO25EH E L HIRICH (372 ERY #H

Q India is shifting toward greater renewable energy generation and has made significant progress towards meeting its emissions
reductions targets under the Paris Agreement.

- *Energy sector,
own use

*Includes energy-related CO2 emissions from extracting and

processing fossil fuels.

Bz Q There is a high potential for generation of renewable energy from various sources like wind, solar, biomass, small hydro and
cogeneration bagasse in India. The total potential for renewable power generation in the country (as on 31 March 2022) is
estimated at 14,90,727 MW.

FEFHIRIF-BEOCO2HFHE (20214) EBFIBIIRIF—HEE (20215) IXNF-HRE (2021%F)
Total CO2 emission: 2,241 MtCO2/year Total Energy Consumption: 22,010 PJ Total energy consumption: 22,010 PJ
[ power = Industry = oil
COZEF&E&I = Industry [ Residential B coal
XINF-BES I Transport [ Transport X electricity*
] Buildings ] Agricultural ] Natural Gas
- Agriculture - Others* D LNG

*Others include Commercial and public services and other
non-specified

*Electricity is produced by coal, natural gas, nuclear & renewables

S EF R
CO2HIIE®D
ERYHEA

Source:, Ministry of New and Renewable Energy, Ministry of Power, Bureau of Energy Efficiency, Climate Transparency and News Articles

B National Solar Mission to promote sustainable growth while addressing India’s energy security
B Promoting Renewable Energy through Green Energy Open Access Rules 2022

Enhanced Energy Efficiency

® National Mission on Transformative Mobility and Storage for developing strategies for transformative
mobility and Phased Manufacturing Programme (PMP) for EVs, EV components and batteries
B Adoption of mandatory BS-VI norms vehicles and alternative fuels

_— B PAT (Perform, Achieve, Trade) resembles an emissions trading scheme (ETS) under National Mission on
B CCUS, Hydrogen fuel and the focus on Circular Economy; are some of the leap concepts

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NI 13
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2070 (C @ (F1= R

= EE L TR TR EEERTE
1V QO RFEADERY #H 3>

k- POO2FEBEFICMZ, B, EX, EREV-LEEHEH 5 FFIC

20304

Emissions-intensity target of
45% below 2005 levels by 2030

20504

* 80% Phase down of
Hydrofluorocarbons (HFCs
by 2047

* 76% to +85% net change

in CO2e emissions by 2050

20704

* 50% cumulative electric
power installed by 2030 from
renewables

» Wind energy offset target of

30 GW by 2030

Net zero emissions

70-85% of energy

requirements through
renewable source

* Indian Railways to become
net-zero by 2030

» All two-wheelers to be
electric by 2026

Net zero emissions

Achieving the

target modal mix of 45%
for rail freight by 2040

Electricity in industrial energy
mix to reach between 30-
31% by 2030

Net zero emissions

Source: World Economic, Government Press release and News Articles

65-90% reduction in

industrial emission,
compared to 2010 levels

Reduce coal uses in the
industrial sector by 97%
between 2040 and 2065

Copyright(C) Nomura Research Institute, Ltd. All nights reserved. MI
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1V BIRADFEEFRZELLL, BETRIRIF-ORIBEEREZEPIILILLLT,

JU-VIXNF-A\OBITOBIFERDERZBIELTNS

RAEBREDEA

HRREBEOREBELEAER (2023~2040%)

* India's power system heavily relies on coal, contributing to [ coal (Unit: GW)
an estimated emission intensity of around 632 gCO,/kWh [] Renewable
in 2019, with coal accounting for nearly three quarters of [ Natural gas 1403
the country's electricity generation. B Nuclear 19%
* India’s current installed coal capacity is more than 200 GW,
and this will increase to 792 GW by 2030.
* India's renewable installed capacity reached 172 GW in 792
2022, a significant rise from 39 GW in 2015. However, coal- }
based power generation continues to grow at an annual 32% .
average rate of 6% since 2015. 76%
415
* Annual investments in renewable energy, excluding
Bioenergy with carbon capture and storage (BECCS), are 51% 63%
projected to rise in India, reaching approximately USD 32
to 160 billion by 2030 and 30 to 328 billion by 2040. 41% -
— = 6% 3%= 0 E=i==>%
2023 2030 2040
é )
* To reach the target of decarbonisation in the power sector, India can reinforce its renewable energy goals and revise its current
@ coal power plant expansion plans.
* This could be complemented by phasing out fossil fuel subsidies and taking advantage of the cost-effectiveness of building new
solar PV, which is now notably cheaper in India than building new coal power plants.
\. J

Source: Climate Analytics , [EA

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. M| 15
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IEAIZ. IVC (Y F-EVayis-R) JFVADBFOBEISRIEDTHRELT. REEL
RMERECHDIKREBARELEAHDREDIENIEMITZEFAILTNS

1V FICEIZBERTBEIRIVF¥ - DK BIEEME

o EERIXIF-H#ES (IEA)

[C&NE FEREFHKEEER
B4 BREANZZALOEA PEBYBRETEITOTS

BAEICHEDIEARIXINT-DEIEEEHBHIC.

* [EEBUFE. 2030FEXTICAERTREIRIF-ICLBIREES00GWE L\ BIRERDHIC. TESEM. BES0GWI D0
KB RDERLELL BEAREIRINF-BEDEMEFELTNS

RESE
B «AH 2,831
B ke
Can
[ z0ft UHATRILE -, #of) 2,169
o 14%
(4% : TWh) :
1,303
36% 20% 1,075
894
25% 45% 28%
2% — 5% = sa% 26% =
75 M} 30| 22% 11% 23%
20% 9% 6% 9% 8% 5%
2000 2019 2030 2040 2030 2040 2030 2040
(STEPS)  (STEPS) (SDS) (SDS) (IVO) (IVC)
Note:

RirEE
B A 1,333
B kB 9% 1,190
0 & 1,067
[ zoft UUATRILE-. H#eh) -
(B : GW)
60%
640
13%
57%
25%
25%
4% 6%
2000 2019 2030 2040 2030 2040 2030 2040
(STEPS)  (STEPS) (SDS) (SDS) (IVO) (IVO)

1. Stated Policies Scenario (STEPS): The STEPS provides a balanced assessment of the direction in which India’s energy system is heading,
2. Sustainable Development Scenario (SDS): The SDS explores how India could mobilize an additional surge in clean energy investment to produce an early peak.
3. India Vision Case (IVC): The IVC is based on a rapid resolution of today’s public health crisis and a more complete realization of India’s stated energy policy objectives, accompanied by a faster pace of economic growth than in the STEPS.

Source: [EA

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NI 156
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1VFICH

SWTEHEFEEOHSHISBIREART

Yoy Ve B UM E R SN,

ABEH(X732GW~3,728GWETINFD2EH'H B, B HIF695GWDHEET I fEFRSNT=

1VFCEIZRBERREBEERNDFEEDRTEEN

AEEAREAIREMEDHEE

* National Institute of Solar Energyl_ &3¢, KEBXFKEEI1-
WHEROTERND3%ENN-FILRELEZE. A1VFCEEE
Z150GWODY-F-IRKT IV ¥ N HZE VNI, TIVATVIET Iv
I-MHAKB IR -DBRARDBEHERF D,

* Institute for Energy Economics and Financial Analysis

(IEEFA) DLRK—FC[E, 732GW~3,728GW X TIEL L HEEHA
RSN TV, IEEFAQRIREE(CLBE. KEFHRBO LA
FAICET2ET-IDNIDENE ROKR,

*  2050FEDRYE- ﬂuwmo)/ww F@ 1 3thF) FH#EE (350,000
~75,000km2¢ 133, : R, 1.5%~2.2%)

Estimation of land-use for solar power in India (published by IEEFA)

2050 Land Use
(Km?)

2050 Generation
(TWh)

2050 Capacity
(GwW)

Report

B A FERTREMDHEE

Onshore: 17 FEUF[INational Institute of Wind Energy
(NIWE) %@L T2EIC000U LORAHTZIVIIAT-V3aV%
ZEL. #1_E50m, 80m, 100m. 120m. 150mDENRT V¥
IWNYTEFEITLTNS,
o AVFOHMERARTIIVILEET695GWDI5, T
340GW, #{E#IT347GW, M TEGWOD ETEEM:
Onshore: 7IvI—bMEFZ) - FT—FoMDZNZFN8DDHEF A,
FEERATIRINF-BHROLHOEEEBEETEELTEESIN T
%o
o  JIvI-FHHAIC36GWDFE LR ADIRIT-DRTAEM
%3,
o F AN -F-FoNREICE. 35GWIELDFE LR N F
@0)_}“‘5:&7){%60

CEA 1,265 732 14,504-18,300
IEA STEPS 1,745 1,033 19,384-25,825
IEA SDS 1,996 1,176 22,579-29,400
IEA IVC 1,895 1,135 21,792-28,375
Gulagi 4,441 2,220 42,624-55,500
TERI/Shell 3,909 2,300 44,163-57,504
CEEW 6,336 3,728 71,580-93,204

CEA stands for Central Electricity Authority; STEPS stands for Stated Policy Scenario; SDS stands for Sustainable

Development Scenario; IVC stands for India Vision Case; and CEEW stands for Council on Energy, Environment and Water

Source: Institute for Energy Economics and Financial Analysis (IEEFA), MNRE, National Institute of Wind Energy (NIWE)

Estimation of onshore wind power potential at different levels

Level 50m 80m 100m 120m 150m
Estimated
Potential (GW) 49 102 302 695 1,163
*Includes wasteland, cultivable land and forest land
Copyright(C) Nomura Research Institute, Ltd. All rights reserved. M| 17
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DEEZHIELTWS
ZRINIRINF-(EROEBR

BXDBIRNY-EROBR (2019~2050%) EESBIRNY-ERAOER (2019~2050%)
» India's transport sector, primary energy consumption is completely * The industrial sector accounts for the largest share of total primary
dominated by fossil fuels (96% in 2020), primarily oil (93%). energy demand, at 38% in 2019, growing at an annual rate of 5%

during the last 10 years.

* India is actively promoting EVs with initiatives "National Mission

on Transformative Mobility and Battery Storage”, “Faster * As of 2019, primary energy demand in industry is dominated by
Adoption and Manufacturing of (Hybrid &) Electric Vehicles in fossil fuels (~ 54%), comprising of coal, oil and natural gas.
o= = 0,
[LETEE 0 £ 0 I ) 2l0es B TIED GRS (R BT PIE(L * The share of electricity in industrial energy mix increasing between
» The use of alternative fuels is also getting a policy push: the 30-31% by 2030, and 46-71% by 2050 from the 2019 level of 19%.
government has mandated the blending of 20% ethanol in petrol
by 2025.
(Unit: Petajoules/yr) (Unit: Petajoules/yr) 17,840
4,396 4,616 * Include Biomass, Biofuel and
16.07% Biogas 14,624 27.8%
3,791 0.02%
5.00% 29.3% Veo
212 33.97% 10,154 10925 e 32
% 2%
94.18% 12.82% - —243é)<;% — 101%
68.85% .'. > 22 6%
11.46% e
1.00% =3.23% = 1-59% 7.30% ! 5.0%
2019 2030 2040 2050 2019 2030 2040 2050
|:| Oil and e-fuels |:] Natural Gas EI Biofuel - Electrici - Hydrogen D Natural Gas I:I Coal - Electricity
ty ydrog

|:| Oil and e-fuels - Biomass* - Hydrogen
The projected share of hydrogen in India by the year 2040 is expected to fall within the range of 11% to 34%
https://1p5ndc-pathways.climateanalytics.org/countries/india/sectors/transport/ Copyright(C) Nomura Research Institute, Ltd. All nights reserved. m' 18
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HEEOT-52I&ELE (1/2)

YFUAT

: BAUYFUA

DEIEDTFCEITBIRIF-

- [FEAELOTTIVIE. FAME (Faster Adoption and Manufacturing of Electric Vehicles : B EEBENDEREA L ME) FHEICEHT S, HLBEIAVMNIBI2EBILEEZRLTND

- ICCTESGWGOET VL, 4V EH2050FEICNAATSY )-20%., NAATA—EI5%DEE

BiREERTSLRELTVND

- KREDETINICHE, BRECNGHEEBRFZNERETEEZIBNTWNE—F, KFEPLPGE L T-bOAEIDEBLFE AL BIERRREFRBEINTVD
[lex [ClAix [Clone B s A4prer I ik

Consumption: CEEW (2020-2050)

2020

Consumption: IRADe (2020-2050)

3,100

2020

Transport Industry Energy

6.180
1.250

2030

2040

Transport Industry Energy

3.200

4,730

2030

Source: ICCT Report

2040

8.880

2050

5.250

2050

Transport Industry Energy 8.470
Consumption: CSTEP (2020-2050) 1100
5.600
3707 100
3,050
5.180
2020 2030 2040 2050

Transport Industry Energy
Consumption: TERI (2020-2050) 11.900

2040 2050

Copyright(C) Nomura Research Institute, Ltd. All nghts reserved.

Transport Industry Energy
Consumption: PNNL (2020-2050)

4.430
3.750 500
150 500
2,670
70
00 0
600
2020 2030 2040

Transport Industry Energy
Consumption: ICCT (2020-2050)

5.930
5.200
200 1.800
4,000 00"
450 %0 600
0 00 0
2020 2030 2040

6.050

940
10

1,100

4.000

2050

6.970

4.200

k170

2050
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V9907 EFNBRREITRA THEBEY, 1V

HEBEEOT-JZINELE (2/2)

YFVA2 : \MMTIEYIY

DEIEDTFCEITBIRIF-

o JMTVEVAVIFTIATE. IRINFEEEE2020FENG2050FENM CH2EICR5E FEENS
o BIHEHERFELFRIETETINCE AVIET1- PN ERZBOEEIRINF B CHYEITEEFREIN TS

o KEDETIICHE, C(NGOEBRENEELTEY, 2050FCEIRNF-BE

Transport Industry Energy 10.400

Consumption: CEEW (2020-2050)

2020 2030 2040 2050

Transport Industry Energy
Consumption: IRADe (2020-2050)

5.000

2020 2030 2040 2050

Source: ICCT Report

D20~25%% B AlEE N HB
Ik

Transport Industry Energy 8.600
Consumption: CSTEP (2020-2050) 200

6.800

2020 2030 2040 2050

Transport Industry Energy
Consumption: TERI (2020-2050) 12 000

4200 4.700
! 200
4.400
2020 2030 2040 2050

k% [Oone B s Apver I itk

Transport Industry Energy 6.000
Consumption: PNNL (2020-2050) 500
1,100

2020 2030 2040 2050
Transport Industry Energy
Consumption: ICCT (2020-2050) 6.800

6,000
5.600

300

2020 2030 2040 2050

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NRI 20
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1IVFDEESFFICHIBIRINF—HEZ(L, 2040FEXTICIEZBZLFHELTVAD, BT
(SR EEIC/KFTZEAITR0H, ERKFIVIVIAVICEZZHTTINS

EESFOHTIF-ICEBIXRINF—EHEBE (2019~2040%F)

* 20214, SKMENHBETBIRIF-FHRAT, EXEBANEEITZIIRINF-2ED14%EEHHTND

o X[, FIEEATIZ. shMECHIZMEAELABNTOVIIMERIE L. KL EICH(I2KEF BEIRET 3125,
[EIRAKFZIYYIV]|DTT5500F5KFINEEYLETTNS

(¥{L: Petajoules)

- Iron and steel 28914
B chemical and petrochemical
] Paper, pulp and print

- Construction

|:| Textile and leather

D Others*

11,059

36%

20194 20204 20214 20404

*Note: Others : This includes Non-ferrous metals, Machinery, Mining and quarrying, Sugar, Aluminium, Non-specified (industry)

Source: Ministry of New and Renewable Energy, News Articles i . i MI
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Q The Government of India (Gol) plans to add 50 GW of renewable energy (with focus
on solar and wind) capacity annually for next 5 years to achieve the target of 500 GW
by 2030.

;%i - Focus on solar energy for generating power due to its tropical location
= with abundant sunlight. In Feb, 2023, Gol approved 57 Solar Parks with a
Solar total capacity of 39 GW.

r
Fpl_ - Target to deploy 140GW (including 30 GW of offshore wind) of wind
Wind energy by 2030. Utilizing latest onshore wind turbine technologies as per

the National Repowering Policy for Wind Power Projects (rev. 2022).

|1 « The Indian government's ‘National Bioenergy Programme' has introduced a
I waste-to-energy initiative enabling companies to produce biogas,

WTE bioCNG, and electricity from various waste sources, with financial support
for project developers and allocated funds of approximately USD 72.1
million.

- India's objective is to boost the natural gas share in the energy mix from its

current 6% to 15% by 2025, but the installed capacity of natural gas in the
Gas power sector is expected to remain unchanged by 2030.

Q Given India's substantial electricity demand, which cannot be entirely met by renewable
energy sources alone, coal will continue to play a role as a source of electricity.

« As of March 2023, coal constitutes 51% of India's total capacity mix, while it

3] contributed around 73% to the nation's electricity generation in 2022-23.
éo:i = As per the revised ‘National Electricity Plan’ for 2022-2032 (NEP), India will

refrain from expanding its coal capacity in the next five years, except for
projects already in the planning phase.

Source: News Articles, Reports, NRI analysis
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30%

HREBBAEOEMR (2023F#£2030%F)

Total installed power capacity* (GW) # As of July 2023
792

415
212 252
2023 2030

r 1
" Coal |0 Renewable B Natural gas - Nuclear
- 7= =

v v

" o B

39%
Renewable Renewable
energy installed energy installed
capacity (2023) capacity (2030) | 56%

Solar ¥ wind Hydro [l Biomass
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2022F(CRRNADBEEBRICEIFIZHDCO2[ENUNEREIR, £z, 2023F[C/INAAVAFKEF
DEFRICCFTADBASOO-YT IV -AV MIERL TN

BHRE  bFS5YYY3IY-TH)OI-[CEITBELERYHEH

O National Thermal Power Corporation(5075 kW7 & K D FBRFICHITRHIDCO2[EUX L, 2050F X CICER 785,000 bV DCO2ENRE BIET EWII1VED
Btk RIEADEVEAZTRIEDTHD.

Q —7. SAEL Industries Limited|C£27YvATY M TONMANAFK B DR, PR BEHIRL. KROBEHET B0 THL BEREORTHEL T
TREROIRIAZR LEIEZET, BOBERERIRNY-BIZCEEIZENLEL VS,

-
& REEWEE (CCs) leg XNRBOBRE

Carbon Capture project

* In August 2022, National Thermal Power Corporation (NTPC) captured its
first CO2 from flue gas stream of 500 MW coal based power plant
(Unit-13) at Vindhyachal Super Thermal Power Station (VSTPS) in Biomass power plant project
Madhya Pradesh, India

* In March, 2023, SAEL Industries Limited (Renewable energy company)
signed loan agreements of ~ USD 90 mn (INR 7.5 bn) with
Asian Development Bank (ADB) to construct five 14.9 megawatt
biomass power plants in the Rajasthan districts of Bikaner, Churu
Hanumangarh, Jhunjhunu, and Sikar.

» This plant is designed to capture 20 tones of CO2 per day. This project is
in collaboration with Green Power International (an Engineering,
Procurement and Construction company, Headquartered in Noida, UK
and Carbon clean (carbon capture solutions provider, headquartered in
London, UK)

» Additionally the country aims for 750 million tons per annum of carbon » Around USD 18 mn (INR 1.5 bn) will be provided for each power plant.

capture by 2050.

S : N Articles, R rts
ource: Tews Arlicles Repo Copyright(C) Nomura Research Institute, Ltd. All rights reserved. N~ 23
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= Focus on providing incentives for electric 2 & 3 wheelers and e-buses
under FAME scheme.

« India is aiming to achieve ~40% cumulative electric power installed
capacity from non-fossil fuel-based energy resources by 2030, to reduce
the environmental impact of charging electric vehicles

= In the next five years, India plans to boost the utilization of green

hydrogen to 25%, replacing grey hydrogen, and incorporating it as a
transportation fuel.

o The Indian government is supporting pilot project like the "Mirai"

hydrogen vehicle to check the feasibility of Fuel Cell Electric Vehicles

(FCEVs) on Indian roads and climatic conditions.

>
c
68 g{
= =
270
g c
© = Bio Fuel
-3
- =

= The National Policy on Biofuels (2018) supporting the growth of domestic
technologies, ultimately resulting in reduced petroleum product imports and
more biofuel generation.

o Allowing additional feedstock eligible for the production of biofuels.

- India plans to mandate use of 1% sustainable aviation fuel (SAF) for
domestic airlines by 2025 to support emission reduction

olndian Oil Corp. (I0C) aims to set up a plant by 2026 to produce 87,000
tonnes a year of SAF that will cost over 15 billion rupees.

>

(@)

= | &
o) Q

E Diesel
[) Vehicles
(<))

-

= Car manufacturers like Maruti Suzuki has eliminated diesel engine options.
Although companies like Tata Motors and Mahindra still offer diesel
models with a 10-year permissible running life.

Source: News Articles, Reports, NRI analysis

EEIRIF—(EHOERK (2021F)

M oil
" Natural gas

Electricity

M Bio fuel

EREVEEADRLARHE XY Fr—FvEF IV IRERR
(2019~2022%)

I Auto OEMs

Mobility as a
Service (MaaS)

Charging
infrastructure

Batteries and
EV components
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AVRETV-YKFED2030FEXTOER1000A Y DEHEEZBEIELTWS, FU-YKFEN
10Y T3V MPSAFICEAT3EHENTTHON TS

WXSE  JU-0-79)09-¢b509 Y3V -FTH)0Y-(CE IR EREVER

Q Oil India Limited(C&3GreenZ Y-k ZF/MOV - TV ME AV EOT) -V A ZBEBANDBITELEL, KFBAICEAIIARERETILEEIC, IV )-UkE
OEE. #B. BHOMRBRNTERBAEREY R-FS 350D THB,

Q BHEELME R AFERIZLT VYT LAY LZBEERECLY. MENREBICEZZZENERICEFNBIEIN TS,

Q 2030FFTIC, tHELETI00B F U EDT-VKEZEDEENSFELEBIBA T AVREHIBYIT10% % BIEIC, /51,0005 b o&EH#BIELTW\S,

A/ 1-FI-Y DRI S AR ETMER

Indigenous’ Sustainable Aviation Fuel

* In May, 2023, AirAsia India
completed first commercial flight
from Pune to Delhi, powered by

a blend of ‘indigenous’
Sustainable Aviation Fuel.

Green Hydrogen pilot plant

* In April 2022, Oil India Limited (OIL) launched India’s first 99.999% pure Domestic flight using Sustainable aviation fuel

Green Hydrogen pilot plant at the Jorhat Pump Station in Assam. ‘ * On 4th May, 2023, Vistara
operated India's first domestic
flight on sustainable aviation
fuel (SAF) from Delhi to Mumbai
using a wide- body Boeing 787-9
Dreamliner aircraft.

* The flight used a blend of 17%
SAF with 83% conventional jet
fuel.

* The plant produces Green Hydrogen from the electricity generated by
the existing 500kW Solar plant using a 100 kW Anion Exchange
Membrane (AEM) Electrolyser array, a technology used in India for the first
time.

» OIL has initiated a study in collaboration with IIT Guwahati on blending
green hydrogen with natural gas and study use cases for commercial
application of the blended fuel such as transportation, power generation,
and industrial activities.

S : N Articles, R rts
ource: Tews Arlicles Repo Copyright(C) Nomura Research Institute, Ltd. All rights reserved. N~ 25
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JU-UkFECCUS (ZRRALRREUR-FRFA-TE) ORARMEKAEL THAERRE
[CHBZEDD, HITPOTOIIIMIMRRFIEOERRICETBMLTNS

1V FDEESBTFICEIRIRINF-(ERHOBE
BlE - EEDH EEZEPFOIRINFEHEE (2018~2022%F)

4 = Under the National Hydrogen Mission, the Government of India (Gol) Energy Consumption: Petajoules
IL:"I allocated USD 55 million for R&D, demonstrations, and pilot initiatives in the
g 3 = steel industry to encourage the utilization of hydrogen in iron and steel Il oi B coal ™ Gas Electricity
= 9 manufacturing.
<0 Green H2 ] ] )
c c - Jindal Stainless partnered with Hygenco India Pvt to launch a pilot-scale green
8 -s hydrogen project with a capacity of 90 Nm3/hr at its Hisar manufacturing
G 'C_J LA facility and it is operational since August 2023 2022 5.194
B o The green hydrogen produced in this project is utilizing in the bright
annealing process for green steel production.
2021 5.210
=== = On April 26, 2022, India’s Oil and Natural Gas Corporation (ONGC) signed an
> &EB5 MoU with Norway's Equinor to explore low-carbon and renewable
g D | ccus opportunities, with a specific focus on Carbon Capture, Utilization, and
= _g Storage (CCUS).
2 _E « ONGC, in collaboration with Indian Qil Corporation (I0CL), is developing India's 2020 5.584
E 8 first large-scale carbon capture project at the Koyali refinery.
= o This project will capture refinery CO2 emissions, transporting them via
pipelines to ONGC's Gandhar oil field.
2019 3,357
> « To make India self-sufficient in coal production, the government is focusing
g on increasing domestic coal production and eliminating non-essential coal
S =N imports.
E M o Currently, 13 railway lines are being built in collaboration with the 5.136
b1 Coal Ministry of Railways to expand coal distribution capabilities. These lines 2018
— are in various stages of construction. 1.766
Source: News Articles, Reports. NRI analysis Copyright(C) Nomura Research Institute, Ltd. All rights reserved. INRU 26
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Tata Steel(ZCO2[EIYRT 5 b £ 2021FEICFHIZL T3, KEDasturtt(Eindian Oil
Corporation Limited(IOC)RI(FICERFREYRYV1-Y3Y DEIR AT ge A EZ EhE

EXDE : b50IY3aY-77/)0I-[CEIBEREYEH

Q Tata SteelD BESFYDRFRENR TSV ME, AV FOKAERICE T 25BN BEIRZ S%L, Bk RILEFHR I RBERLED LI D, BRERFREFOKRZREEE
RETEZEEHELLTNS,

O KEDasturtt®Indian Oil Corporation Limited(I0Q)@&(F R &RV Y1-YaV [F, 1V FOREH - HASPICHIT 2R R R L BIZL OHEENBRESELZRL TS, 10C
(F. AKRERIZYPOKBRR R FLEERTEET, J0-/VHBTCFRINIREZSAEBELCHEENEEEL. 7V-V IR - EELRERFHUEEAD]
SYMXY R ERAL TS,

& REERER (CCS)

Tata Steel’s carbon capture facility India’s largest Carbon Capture and Utilization Project
* In 2021, Tata Steel inaugurated a carbon capture facility at its Jamshedpur * In 2022, Dastur (Carbon Capture technology company, Headquartered at
Works (Jharkhand state), capable of extracting 5 tonnes of CO2 daily directl Austin, Texas, U.S.) Successfully completed Techno-Economic Feasibility of

India’s largest Carbon Capture and Utilization Project at the 13.7 million
tonnes per annum Koyali Refinery in Gujarat.

from Blast Furnace gas.

¢ Tata Steel reuses the captured CO2 on site to promote the circular carbon

economy.
» This project has been executed with the technological support from Carbon
Clean, (low-cost CO2 capture tech. company).

» This project offers IOC a cost-effective solution to capture nearly 0.7 mtpa
(million tonnes per annum) of carbon dioxide from its Hydrogen Generation
Units (HGU)

* The project was funded by a grant from the United States Trade and
Development Agency (USTDA

S : N Articles, R rts
ource: Tews Arlicles Repo Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NI~ 27
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BAERREIRIF-FIRAZRER
BRFRCICRATEERUAINOEERE —E

National Green

Hydrogen Mission — Transport
Green Open Access 2022 Power
Rules

National Electricity 2022-32 Power

Plan

Source: News Articles, Ministry of New & Renewable Energy, Government Press Releases
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iz, BHIALORIRICEAE<EBI 5,

BHBRE(CEAIZSHSEM (2022-274F) DFFEMEHEE SHE5FER
(2027-32%) DRBELFEZED,

NEPICLBY, 2026-27ENEA Y FE-UBHBE277.2GW, BHE

E2(31907.8BU, 2031-32F N/ BHHBEL366.4GW, BEHTFE

2(32473.8BUL FRIEN T,
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S XERDBE
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-5 75- BUROBIE BEEDS -k

ZOTOTSLICIE2ODERBERSY LT OYT - A¥-LHEENS :

v EEYIXNY-TOIIL 0 KRERINAAAR NMAACNG, RE

- FOREZETS (ERREEHRBIOITI IR . :
Progm eI 2021-22 0 2025-26 Power v IMANR-TOT5 SHANR- 0I5k : REEATANLINDT g (AOERAIREE

Dy, SERAAR-ZAORBTOITIMDILE L FEXIET 3,
v IAABR-TOUS A #5ICHFR3R/NREONAAHRTSY D%

UEXIRT B,
National Repowering ) . I*Jl/%ﬂ‘_ (kWh) l&é/qzﬁkmiﬁkmgélt(\ Jﬂj]l*“/#_ﬁ Elj]g_t“ya)ﬁgjji\ _ISL\Q—
Policy for Wind [ERIEE [0 202 2 Power BOBERBEXET B £BIET, EYDEEEEH D15
Power Projects revised in 2022 « Ff. BEFOBEEEHY-EVERMOEREBET, EEN
- 20N EBRBLEERE
o - E([d, 2024F6 A 1BNOE

Vehicle Scrappage i - 5 s HVWBEHEAARRTHLLBSECESIRZZILAENET S, SB35,
Policy e . AEHEEEL. EREAEAINL. FERELRL LTS, - 1SELEEBLEERER.

2023F4 R 1BHhBRERD

ESHHF RN ThNS,

Source: News Articles, Ministry of New and Renewable Energy, Government Press Releases i . i m‘
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BAERREIRIF-FIRAZRER
BRFRCICRATEERUAINOEERE —E

55 Ih75- BUROBE BERDS -k

Issued in 2018 &

JELETE IR A further amended in Transport and Power

Biofuels

June 2022

Adopted in 2015;
FAME Scheme 2019-2024 (Phase 1I) Transport
National Mission on
Transformative
Mobility and Battery 201 s 22t
Storage
National Wind-Solar 2018-2022 Power

Hybrid Policy

Source: News Articles, IEA, Ministry of New and Renewable Energy.. Government Press Releases
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ABREBETHEEFEEHOH
Feasit- v EXHT
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"TENF-EGARENRSE B0, KB, B, KFLE, SESTLH
EAREIFNF—IFERFEL TS, Fe. BN EFDIFNF-ZIFEIC
EHEANTEY, UIALA, X5—-L—T1>0, LEDEATGEDHIEZZA
LT, CHBICLY, FEIE2157,80077 > DB Bl EZ R LI,

R K Singh,

& Union Minister of Power and New & Renewable Energy (at 14th Clean
Energy Ministerial and 8th Mission Innovation Meeting, Goa, India, Jul, 2023)

"T-IXPEHGEDIE IR EREHFTSMSME (F# - #/)\12

F) IEZBYET, Bt CNEDIEFEEZINTEEL, BHET
Y—HELEVWEFZ TN ET , ENDTFL BB A IREER T SRED
FETT, " R K Singh,
& Union Minister of Power and New & Renewable Energy (at 27

Foundation Day of Bureau of Energy Efficiency, New Delhi, India,
Mar,2023)

COI0~/ N - PIYFDHE T, FIXCDFRE (lRZH) ExhRIBIEDDTYFD5IODIFEIEERZNLIE . FE—IC, 127 FF2030FE TICFHIL AIFNF-
BEES00FH T RETEPT, EZIC, 2030FEE TICIFNF—FED50% &£ AJFELFNF —THE Do B=I0, BANB2030FETIC, FHISNSHEEFE
HEHEE 10651 B)T S, FIC, 2030FZ TICKE A DI FEFIEE45% BT S, BAIC, 17 FI2070FEZTICF Y VODEREEZELT S,
"TNED5 DDIFENEIL, SIRE B FIIAI A FOFTBIDG N EE 581555 ),

Narendra Modi,
Prime Minister (at COP26, Glasgow, Scotland, Nov, 2027)

aa

“BEF (THXNF-31F)G) DEDL, 127 1S RDFT T ZEL TLSB
JABD50% EZHLFELE, 17 FDBEHEE ([TBIRD50% (%, BEED
120 A DT T TERRLIEEDISEFNTNET, ”

R K Singh,

Union Minister of Power and New & Renewable Energy (at 21st
Foundation Day of Bureau of Energy Efficiency, New Delhi, India,
Mar, 2023)

‘Flew ARZEBNDRYMHAEL T, YXT1F TN 517X 1INE
FFi AJRELH B - £ B/ (I~ N\DBITEET T B,

Bhupender Yadav,
Minister for environment, forest and climate change, and labour
and employment (at COP27, Sharm El-Sheikh, Egypt, Nov, 2022)

Source: News Articles, Reports
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202123, EHDBFHFECO2HEHENH43% %, BIXNFLEESBTFIZNEN

WA D1T2EHH TV
SERICO2HEH E L HIRICRI (T =Y $HH

QO At present, Indonesia is among the top ten biggest CO2 emitters around the globe

e = Huge population of around 280 million people, is the major contributor to CO2 emission
= Anotherreason is its energy consumption, which is largely non-renewable at the moment
Q The largest driver of overall greenhouse gas emissions are CO. emissions from fuel combustion

SBANIRILFEOCO2HEHE (20214)

BPIBIRINF—HEE (20225F)

IRNF-HEBE (2022%)

Annual CO2 emissions: 935 MtCO2/year Total Energy Consumption: 7,232 PJ
[ power = Industry
COZEFEE&I - Transport - Transportation
;?\}l/*‘—‘;\ﬁ EE - Industry 45% . Household
| Buildings B commercial
] **Energy sector, Il others
own use (Non-Specified)

[ ] Agriculture

**Includes energy-related CO2 emissions from extracting and
processing fossil fuels.

Total Energy Consumption: 7,232 PJ

B oil

D Coal

| Electricity*

[ Renewable
[ Natural Gas

*Electricity is produced by coal, oil, natural gas & renewables

from its current level of 19 percent to 34 percent by 2030.

B Friends of Indonesia Renewable Energy programme: Decommission of 9.2 GW of coal capacity by 2030
B Just Energy Transition Partnership (JETP): Raising the share of renewables in the power generation mix

525

roadmap.

ERYH#E A

B Indonesia has a biofuel blending mandate of 30%

B Euro 4/IV-equivalent emissions standards for both light and heavy-duty vehicles.

CO2HIE® B To increase industrial productivity, Indonesia's Ministry of Industry has created the "Making Indonesia 4.0"

Source: Ministry of Energy and Mineral Resources, IEA, Climate Transparency, and News Articles
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20304 20504 20604

0 "
@ 31.89% (unconditional) Removing a major share of

GHG reduction targets emissions —
Net Zero emissions

o ) i through energy system
Beik 31t 43.2% (c.ondltlonal) GHG transformation by 2045
EXY#E M reduction targets
@ Aiming for 28% share of Aiming for 86% share of
renewables in the electricity mix renewables in the electricity o
xE by 2025 mix by 2050
A1% o2 reduction Carbon emission decline to
m ? ‘] O(y | ificati f bubli 1 OO Mtcozeq Net Zero emissions
il O electrinication of public Increase the use of renewable
EZTpPS transport by 2025 energy by 70-90%
<) [l
L fone 65-90% reduction in
] - emissions, compared to -
s 2010 levels

Source: Climate Transparency report, Climate action Tracker, United Nations Development Programme, IEA, and News Articles . X .
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FRE (., 76 % DAKRNDFEEFRD76 % A\Dixk=EIEMEALEDOEIEICELY., BAHS

FOlixFILZEHELTNS
RETEEOBA

HREBEEORBLEAER (2020~2050%F)

* Indonesia's electricity generation heavily depends on coal,
resulting in an emissions intensity of nearly 760 gCO,/kWh
in 2019.

* Indonesia's long-term plan involves integrating CCS
technologies with fossil fuels, aiming to implement CCS in
76% of its coal power plants.

* Boosting renewables can reduce emissions to 110-160
gCO2/kWh by 2030, aligning with 1.5°C goals without
heavy reliance on carbon removal tech like DACCS or
BECCS.

* The country aims to achieve 23% renewable share by 2025
in the power sector.

|:| Coal

El Renewable

[:] Gas

= oil
173
16%

113

42%

2020 2030 2038

Note: Renewables include hydro, geothermal, biomass, solar PV, wind, natural gas

(Unit: GW)

789

4%

]

86%

A1

2050

2023.

.

* Indonesia's state-owned utility, Perusahaan Listrik Negara (PLN), has pledged carbon neutrality by 2050.
@ * The Ministry of Energy and Mineral Resources plans to phase out old coal power plants and halt new coal plant construction after

~\

J

Source: Climate Analytics, MDPI
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BAUYFTUATIZE, KA EMEN2050FENHEELRIEARELERELHHBD.
PO H-RY - IFUATE., KEXIRINF-DREEZLHHBIEFEINTNS
1VRRITOBERTEIRIVF-DILKAIEEYE
* MDPIIZ&3E, PLNDEAEEETE2019-2028(3, RIEDBIZECHD2025FE L TCICRBEREN23%EBERREIRIT-ThHHEE VI BIEEZERTERAH

o (YRXYTPEBHHIEEZEE (RUPTL) OTF. REK2028F X TCIC9.7GWDA N E4.6GWDHEERY \>B AR EET RN 2D VI FREII T
B x» @ wx Oxex O BEH T MM492

BAU Scenario Cost Optimization Scenario National Plan Scenario Zero-Carbon Scenario
94 94 94 472 468 1,512
4% 2%
(B : TWh) 17%
41% 41% 41% % 38% 11%
= 228 217
= 33 = 31% = 2% TS
= 47% 47% 47% 39
50% 43% 196 85% 23 97 79% 38 181 323
iy 16% 50% 12% 28% 57% 30% 71%
50% 6% 6% 6% A 8496 24% 50% 88% 43% 9 . 10%
6% 6% 6% 7% 16% 70% 20% 5%
2020 2030 2040 2050 2020 2030 2040 2050 2020 2030 2040 2050 2020 2030 2040 2050
19 110 112 649
3% 3%
. 14%
(Bf : GW) 27% 26%
fia 9
=N 2! 70%
= 41 55% 7% 53%
E 6 16 2% 17 39
58% 76
259 | 25% R 28% 60% XV 73% 21% 9 7%
40% 6 67% 1539 20%
13% 4 1394-6%-} 69 6% 60, |-6% )69 18% 15% 61% 3000 79% 34% 18% 33% 80% 9% |49%
Note: 2020 2030 2040 2050 2020 2030 2040 2050 2020 2030 2040 2050 2020 2030 2040 2050

1. The BAU scenario is based on the PLN Electricity Business Plan 2019-2028, which does not include a target for renewable energy.

2. The Cost Optimization scenario aims to meet the renewable energy mandate at the lowest possible cost.

3. The National Plan scenario aims to achieve renewable energy, with an additional natural gas target of 22% by 2025 and 25% by 2038.
4. The Zero Carbon scenario aims to achieve 100% renewable energy by 2050 at the lowest possible cost.

Source: MDPI (IEA, IRENA, MEME, PLN Statistics, EIA, ADB, Reports, News Articles) Copyright(C) Nomura Research Institute, Ltd. All nghts reserved. MI 36
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*  Ministry of Energy and Mineral Resources (MEMR)[Z XF5¢
FEBOIRTYIVI%E207 GWEHEET, .

* —75. The Institute for Essential Services Reform (IESR), (&
3,397GW~19,835GWE THR/L [CY T UABIHEEH & e, [EIHEES
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Indonesia’s solar PV technical potential assessment

Solar PV Technical Potential

Suitable area (km?)

(% of Indonesia's total land
mass) Capacity (GWp) Generation (TWh/year)

19,835 26,972

Scenario 1(S1):

Base exclusions (protected areas,
forested areas, water bodies,
wetland areas, airports and
seaports) + slope exclusion (>10°)

484,455 (24.43%)

Scenario 2 (S2):

S1+agricultural lands (both pure

and shrub-mixed) and plantation 7,700 10,508
187,806 (9.85%)

forest areas exclusions

Scenario 3 (S3):
S2 + transmigration and 6,310 8,541
settlements areas exclusions 153,915 (8.07%)

Scenario 4 (S4):
S2 + dry shrub exclusion 82847 (4‘34%) 3,397 4,705

Note: Scenario 1 includes dry shrub, savanna, bare land, mining, transmigration, settlements, plantation forests, pure
dry and mixed agricultural lands; Scenario 2 excludes plantation forests, pure dry and mixed agricultural lands from
Scenario 1; Scenario 3 excludes transmigration and settlements from Scenario 2; and Scenario 4 excludes dry shrub
from Scenario 2;

Source: The Institute for Essential Services Reform (IESR), Indonesian Wind Energy Association (AEAI)

BHRBATREMEDHEE
* Indonesian Wind Energy Association (AEAl)[C&N (S, 1V R
U7 DRBAIRIF-RT Y2 vIVE155GW:
o  Onshore wind energy potential: 60 GW

o Offshore wind energy potential: 95 GW

e 2022&FFT. FHLLWAAIRNF-0OFABF131IMWT, BEFOR
TIIVID0.1%I5BEEN,
o RAARTVIVI (AFE6m/sLlE) [F. ELCNTT, BHUVIFI Y,
mIVI. mATIIY, PF1. /ff?f‘EBnéo
o AYRRVVICBHZRAAEBOELEBIUTOEYTHS :
s REXMEOME. RIRTOET KX
o JHEERAARE (IMWEKE) (ONT38H4|0FR%E

e  REAANEE+BESSEFE LR ANEEBICHVWTFELRMEN
EIRWLTLTLEW

Wind power potential at different levels

Level 50m 100m

Estimated Potential (GW) 25 20

*Minimum mean annual wind speed of 7.25 m/s at 50 m and 7.99 m/s at 100 m

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NI 37
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* The government is driving electric vehicle adoption,
implementing 40% biofuel blending by 2022, and investing in
mass transit infrastructure.

* However, biofuels largely rely on palm oil, associated with
deforestation and peatland destruction.

* Indonesia’s 2017 Electric Vehicles Development Plan targets
2,200 electric cars, 700,000 hybrid cars, and 2 million electric

two-wheelers by 2025.

(Unit: Petajoules/yr)
2,622

2,273

2019 2030 2040 2050

[] oil and e-fuels [l Biofuel [ Electricity [ Hydrogen

Source: Climate Analytics

EEIBFIRNXERAOER (2019~2050F)

* In 2019, fossil fuels played a dominant role in shaping the
sectoral primary energy demand, representing a substantial
75% share.

* Fossil fuels included coal at 42%, oil at 11%, and natural gas at
22%.

* Indonesia plans to expand its biofuel blending mandate from
transportation to industrial sectors, reducing industrial
emissions.

(Unit: Petajoules/yr)

4572
* Include Biomass, Biofuel and 3,998
Biogas 3168 39.6%
43.5%
43.9% BN 047

[ 113%
19.0%
13.8% : 12.3%

2019 2030 2040 2050

] Natural Gas ] coal = Electricity

[] Oil and e-fuels [] Biomass* [l Hydrogen
Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NRI 38
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* IRENAIC&BE. 2050 X TICET BHEDE N EMNT 310, EHERSFIEHMEBEBHHEML (YFVATESRUYFY
A1.5-S)  NMAKBHEEICHARB#RAREZEORKFZLICBVWVTEELEBERET (RAROYFTUA) LTV

* [EADYFVAICKBE., 2040FE L R, ER BENEN —MZHIICAEBCON. BEFTENMAREOIXINF-EEFEL TS

e IRENAF I
(¥4 : RFY2-))) TAl
7.550
B crAmE :
M == 16%
O X772 B 6,100
O &a®g GYy-54-tl) i
5.400
23%
4.100 4,000 18%
15%
18%
26 = 81%
2,600 2
8%
80% 8% 59%
92% 37%
2018 2030 (PES)  2030(TES) 2030(1.5-S) 2050 (PES) 2050 (TES) 2050 (1.5-S)
#Note:

IEASH

3.300

(BI - RFYa-))

3.500

Bl EE E LD R AR
H=z=x
O s ATRNE—

[ zot~

*SAALT) - IMAT1—E )
R RRIER

3,100

26%
4% 6% 6%
2010 2021 2030 2050

1. Planned Energy Scenario (PES): The PES reflects current plans and other expected objectives or policies that were approved as of the time of conducting the analysis.
2. Transforming Energy Scenario (TES): The TES describes an energy pathway based largely on currently available and competitive low and zero carbon technologies. It is characterized

largely by renewable energy expansion and energy efficiency.

3. 1.5 Degrees Scenario (1.5-S): The 1.5-S is more ambitious energy pathway, and outlines options to further reduce CO2 emissions in the energy system in challenging sectors.

ANote: According to IEA, it reflect the announced net zero emissions targets of the countries

Source: IRENA, IEA

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NI 39
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* NDCIZ&BE. RIEE. ZUVA- XV CERTAVE) £2010FEMD80%H'H52030E(CIE75% [CHIR S 2EHEI THD
o HIMERE. GKILATEA) #M<KIEBAAL. HBEEDOBROARKEFESOTLA (I-VA1L. EE. 55F) Ho0iiilz
STEL TS

(B13L: Petajoules)
Il Paper, pulp and printing [l Cement

[ iron and steel ] Aluminium & non- ferrous metals 5,843
[ chemicals [ other Industry* @1%
2o 1%
*Other Industry includes: Ammonia, Glass, Wood processing, °
Natural rubber, Food, Textile, Gross ceramics, Bricks
3'847 3,759
(o]
co, 0% 12%
12%
0,
8% 9% 10% 93%
55%
56%
64% 63% 63%
Note: 20185 20304 (PES) 20304 (TES) 20304 (1.5-S) 20504 (PES) 2050 (TES) 2050 (1.5-S)

1. FEIRNF-IFYA (PES) : PESIE. HTERER S CERINLREDFTELZOMOTRING BIEPERERBRLIIEDTHB.
2. HRIXIF-YFUA (TES) : TESE. E(CREMAAGE THREFNOHIERFR VDR FRMCEICTIRINF-EBETRL TS BERRIRINF DAL IRIF-HRHN LR
3. 15EYFYA (1.5-S) : 1.5-SE. KB OHBIRINF-EBETHY. RBBTII-DIRNF-YATLILEIBCO2BEHESSCHIR T B DRRBREDRAL TS,

Source: News Articles, Reports, #&HERLE 44 : IRENAlIndonesia Energy Transition Outlook Copyright(C) Nomura Rescarch Institute, Ltd. Al rights rescrved MI 40
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o DOUEREERLILHIC AVFERITRRAAALARICKEEKFLTNS,
* RARHNAL2018FDEZBFIDK TR IRINFHED19%E A, Bk I-TAE31%THoT.
* BRE ELE-5- BRER. TOTRAAELT, 2018 FDEEBFIDIRIFEED23%ZHH TS,

(B13L: Petajoules)

[] solar [ Natural Gas [_] Coal and Coke
[J other W Hydrogen | Bioenergy/Biomass

[ oil [ Electricity

11%: Oil

19%: Natural Gas

23%: Electricity

31%: Coal & Coke

15%: Bioenergy/Biomass

1%: Other
6% : Oil
28%: Natural Gas

1%: Hydrogen
23%: Electricity
21%: Coal & Coke

14%: Bioenergy/Biomass
3,649
1%

5,649
2%=2%

1% 5175

1,895
1%
19% = 16% 0%
23% 27% 24% 19%
31% (4% 20% 22%
150 15% 16% 18% 6
2018 2030 (PES) 2030 (TES) 2030 (1.5-S) 2050 (PES) 2050 (TES) 2050 (1.5-S)

*Note:

1. Planned Energy Scenario (PES): The PES reflects current plans and other expected objectives or policies that were approved as of the time of conducting the analysis.
2. Transforming Energy Scenario (TES): The TES describes an energy pathway based largely on currently available and competitive low and zero carbon technologies. It is characterized largely by renewable energy expansion and energy

efficiency.

3. 1.5 Degrees Scenario (1.5-S): The 1.5-S is more ambitious energy pathway, and outlines options to further reduce CO2 emissions in the energy system in challenging sectors.

Source: IRENA Report
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QO Indonesia is actively expanding geothermal and hydroelectric capacities to reach net-
zero power sector emissions by 2050, accounting for 43% of the nation's emissions.

ed

- Indonesia is taking advantage of its rich geological conditions for

T geothermal energy and plans to reach 5.33 GW generation capacity by 2030.

Geo-

thermal . |5 2019, Indonesia's Ministry of Energy and Mineral Resources collaborated

with the Eastern Indonesia Geothermal consortium to accelerate development
on Flores Island.

« Indonesia has an extensive network of 800 + rivers and plans to reach 16.68
GW hydro generation capacity by 2030.

= In April 2020, Indonesia implemented a carbon tax on coal-fired power

plants and established a Carbon Trading Framework for domestic and
international carbon credit trading to mitigate carbon emissions.

TR

-E(;" oy « Indonesia aims to reduce coal dependence and emissions by phasing out coal
] e power plants through technologies like biomass co-firing.
Biomass

» The country has identified co-firing potential at 52 locations and initiated pilot
projects at 32 existing coal-fired power plants, utilizing 5% biomass fuel.

« The government under its first phase aims to close three plants by 2030,
oy totaling 1.1 GW in capacity. In 2035, PLN aims to retire its conventional power
plants, which have a total capacity of 9 GW.

= However, Indonesia is still emphasizing on coal-powered plants (a combined
capacity of 13 GW, that have already been tendered out) to meet the state
utility's 2030 power generation targets.

Source: News Articles, Reports, NRI analysis

BREFEOER (2020F£2030%F)
RREEE (B GW)

120
100
80
60 -
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0

72.6

50.3

1

36.6

2020 2030
L LI} 1

[
[] Eﬁél—- maTE |l 7= Il B0

— e — —

4

-

Renewable
energy installed
capacity (2030)

Renewable
energy installed

capacity (2020) 53%

58%

Hydro [ it B KB B Fofh

Note: Other includes Biomass/Waste and Biogas
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L
Feasibility Study on Biomass Co-firing Renewable-hydrogen Power Plant Project

* In 2022, Mitsubishi Heavy Industries, Ltd. (MHI) and PT. PLN Indonesia * In 2024, HDF Energy plans to develop renewable-hydrogen combined

Power inked an MoU to begin three feasibility studies for greener fuel power plant with Renewable technology in East Nusa Tenggara

integration in Indonesia Power-managed power plants' co-firing Province, Indonesia.

processes. * The facility will integrate both solar PV and wind power sources to
* The studies involve assessing the viability of using 100% biomass at the generate electricity in daylight hours. Some of this electricity will be

Suralaya coal-fired power plant, co-firing ammonia from local plants, stored in batteries, while the remainder will be utilized for hydrogen

and evaluating hydrogen co-firing in the M701F gas turbine at the production through electrolysis.

Tanjung Priok gas turbine combined cycle facility. » At night, the battery and hydrogen, converted using fuel cells, will

collaborate to generate electricity simultaneously.

S : N Articles, R rts
ource: Tews Arlicles Repo Copyright(C) Nomura Research Institute, Ltd. All rights reserved. INRU 43
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First Green Hydrogen Plant Project

* Perusahaan Listrik Negara (Persero), an Indonesian government owned
utility company, inaugurated country’s first Green Hydrogen Plant,
situated within the Muara Karang Steam Gas Power Plant area in Pluit,
Jakarta. It has the capacity to generate 51 tons of hydrogen annually.

* It acts as a starting point, and there are intentions to duplicate such
installations at other power plants situated on Java Island. This expansion
has the potential to achieve an annual production capacity of
approximately 150 tons.

* The government has set a CO2 reduction target of 1,526 million tons by
2051-2060 through green hydrogen production.

Source: News Articles, Reports
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CCS Gas Power Plant Project
* In 2023, GE Vernova's Gas Power signed an MOU with several partners

for a feasibility study to develop a carbon capture value chain to
decarbonise gas power plants in Indonesia.

* The partners will undertake a study to deepen understanding of the
development of a CCUS value chain with Indonesia as the hub for the
region. They aim to establish the full CCUS value chain, including gas
plant implementation, CO2 transport to terminals, and CO2

sequestration.

* Indonesia has 15 CCS/CCUS projects in various stages from pilot to
testing, aiming to be operational by 2030, with potential CO2 injection
of 25-68 million tons by 2035.

Copyright(C) Nomura Research Institute, Ltd. All nights reserved. MI
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* Marubeni Corporation announced signing of a Framework Agreement on * In 2021, Mitsubishi Corp. and BP along with production sharing contract
December 3, 2023, with PT. Cirebon Electric Power (CEP), ADB, Indonesia partners received approval from SKK Migas, an Indonesian upstream oil
Investment Authority (INA), and PT. PLN (Persero). and gas regulators, for their plan to develop the Ubadari natural gas

field and raise output at the Vorwata gas field using carbon capture

* Marubeni holds a 32.5% investment share in Cirebon 1 Coal-Fired Power . " )
utilisation and storage (CCUS) located in Papua Barat, Indonesia.

Plant in Indonesia.

* Their strategy involves injecting approximately 25 million tons of
carbon dioxide (CO2) back into the Vorwata reservoir with the aim of
eliminating carbon venting and facilitating increased gas production

* The agreement focuses on mutual cooperation for reducing the
operational term of the Cirebon 1 Project through an Energy Transition
Mechanism (ETM) led by ADB.

through enhanced gas recovery (EGR).

* The goal is to finalize the early retirement mechanism by the first half

of 2024. * The project is set to conclude by 2026 following the finalization of the

investment decision.

S : N Articles, R rts
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Q Indonesia's transportation sector is a major contributor to the country's air
pollution and greenhouse gas emissions, accounting for 25% of energy-related
CO2 emissions. To combat this, Indonesia is implementing strategies focused

on EV adoption.
* Indonesia is strategically directing investments towards the
improvement of its supply chain and charging infrastructure to
Charging facilitate the transition to EVs. It aligns with the country’s projection
Infrastructure that the EV population will reach 38,491 units by 2024.

4

EV
Battery

* Indonesia seeks to utilize its nickel resources to become a major player
in the EV battery industry. The nation aims to achieve a 140-GWh
battery production capacity by 2030, approaching the 2020 global
EV battery output level.

Q In 2023, the government aims to increase biofuel blending to 35% under the
B35 program, with a 50:50 blend target by 2025. However, this plan raises
concerns about deforestation, biodiversity, and climate change.

%)

Bio Fuel

» The government is actively considering alternative feedstock options
like used cooking oil- Used cooking oils, Animal fats/tallow, Soya oil,
Rapeseed oil, Sunflower oil to meet future biofuel demand, reducing
the reliance on increased palm oil production.

* In the B35 program for 2023, the government aims to achieve a

biodiesel distribution target of 13.5 million kiloliters, equivalent to
226 thousand barrels per day.

Source: News Articles, Reports, NRI analysis

EEICHTRIRIF-FEE (2020~20305F)
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(Unit: Petajoules)
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Green Hydrogen Ecosystem Project Pilot SAF Test Project
* In 2023, PT Pertamina, an Indonesian state-owned oil and natural gas * In 2023, Flag carrier Garuda Indonesia (GIAA.JK) completed a test flight
corporation, collaborated with Toyota to develop hydrogen-based using a palm oil-blended jet fuel on a Boeing 737-800NG aircraft.
ze:;lcle eczsvs.tem. The co.llelat.>or.:1]tlon aims to s.ee the extent of the * The plane flew more than 130 km (80 miles) from the capital Jakarta to
ydrogen business potential in the transportation sector. Pelabuhan Ratu in the southern part of Java island in a one-hour return
* PT Pertamina (Persero) will also focus on preparing hydrogen refueling flight, using jet fuel containing 2.4% palm content.

stations that can later be used by cars based on hydrogen in
Pertamina's existing facilities

S : N Articles, R rts
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QO Indonesia's industrial sector contributes to 23% of the nation's emissions. The country is
proactively engaged in the pursuit of an industrial revolution and has unveiled the
"Making Indonesia 4.0" roadmap, focusing on technology and sustainability.

Q The plan is strategically oriented towards several pivotal industry sectors, specifically
targeting Food & Beverage (F&B), Textile & Apparel, Automotive, Electronics, and
Chemicals as its primary areas of focus and investment.

[; @:1 « The country is establishing two green industrial parks powered by
RV hydroelectricity, integral to its ambitious plan for a complete electric vehicle

Green (EV) supply chain, starting from nickel ore extraction and processing,

IndpustI:iaI progressing to battery manufacturing, and culminating in EV production.
ar

Q In its commitment to industrial sector decarbonization, the government actively
pursuing transition initiatives as part of its broader strategy for environmental
sustainability and emissions reduction in key industries. These efforts aim to promote
greener and more sustainable practices in key sectors:

clinker, and implementing CCUS to capture process emissions in cement

@ » Reducing clinker-to-cement ratio via innovative chemistries, importing
production.

Cement

* = Enhance N,O propellant efficiency for aerosol products, such as pressure-
packed whipped cream, which helps in optimizing product performance and
Food & sustainability.
Beverages
i « Implementing scrap metal reuse to replace coal-dependent processes (coking,
sintering, blast furnace) for more sustainable pig iron production in the steel

Steel industry.

Source: News Articles, Reports, NRI analysis

EEZPFOIRINF-FEE (2020~2050%F)

D Fossil Fuels - Hydrogen electricity-based
|:| Bio Energy - Electricity direct incl. HP
|:| Methane electricity-based

(Unit: Petajoules)

2,952

2020 2030 2040 2050
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Q JA-TA¥1—-T1-Fv—AVIAN-R4t (FF) & AVRRITORFHAA-N-THBIX>V-5I%-/{J 24t (PT Gunung Raja Paksi Tbk, LLFGRP) (3, GRPO)
BIGSREZEOBRRREDEDIC, FRNMRET 2TY-VkRETV-VT7 VR T OFBEIREH T CRRELL

Q BFETIVIZTYIIM_RRERE TTVYT-AVRRYT - WT42T - hVI8=— (PIHC) HKUTTYI-AZAhVAN LT (PIM) ¢HRT AVERITICHIFBRITI-VTY

ToTEEDEECAELER,

BB TOY Y-k FE I V-V PV EZT ORI RIRE

Feasibility Study on Green Hydrogen

» Fortescue Future Industries (FFI) and PT Gunung Raja Paksi Tbk (GRP), a
prominent Indonesian steelmaker, have initiated an agreement to

explore the utilization of green hydrogen and green ammonia from

FFl to decarbonize GRP's steelmaking operations.

* They will conduct a Technical Feasibility Study to assess the
implementation of these green fuels in the steelmaking process,
encompassing Direct Reduced Iron (DRI) and Hot Briquetted Iron (HBI)
production, and adapt existing and future processes at GRP's steel

plant in Bekasi, West Java.

Source: News Articles, Reports

L, FEIVILEBZIU-VTVESTOEELRT

Feasibility Study on Green Ammonia Production

* TOYO Engineering Corporation is collaborating with Pupuk Indonesia
Holding Company (PIHC) and Pupuk Iskandar Muda (PIM) to conduct a
feasibility study for green ammonia production in Indonesia.

* The study aims to assess the feasibility of producing green ammonia at

PIM's existing fertilizer plants, considering renewable energy sources
and measures to address power supply fluctuations.

* Green ammonia has potential applications as a co-combustion fuel,
vessel bunkering fuel, and for hydrogen transportation and storage,

aligning with the Japanese government's target to use ammonia as a 3-
million-ton-per-year fuel by 2030.

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NRI 19
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B35 Program

New and Renewable
Energy Bill (RUU EBT)

Carbon Law

Electricity Supply

Business Plan (RUPTL),

2021-2030

RPJMN (National
Mid-Term
Development Plan)
2020-2024 medium
term plan

National Electricity
Plan ((RUKN), 2019-
2038

Making Indonesia
40

Source: News Articles, Government Press , IEA

2023

2022

2021

2021

2020

2019

2018

Power and Transport

Power

Power and other

carbon producing
sectors

Power and Transport

Multiple Sector

Power

Industry
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528
BREILBET YRRV TORAROERLRE - HH—5

“GROEREELT, 1L TA5|EFET - LlEE L7 TEERIET
RE B FEHEEL TS, FFHAICIE, 2023 FEDASEANZEREFZEL, 17
FE TG IRE BN FDHEICE | EFEZEEH T

K.H. Ma'ruf Amin,
Vice President (at COP27, Sharm El-Sheikh, Egypt, Nov,2022)

A

Green

“JIXT~ (COP26Y3IYF) D51ENMEBLIES . tHRAIICASLERIXZ NG, O
DD, COP27(XFEFTESU BT THS, FHEEN 2 LEANDZEDEITEEH T,
ERDEDICEDNGINIELEEL, "

P

K.H. Ma'ruf Amin,
Vice President (at COP27, Sharm El-Sheikh, Egypt, Nov,2022)

Technology

"WERD S m B 1.5 LRI BDELTHDE L, BEYVICHIIZEL TEEN, EEXICIRITDFRREL TG, , "

Coordinating Minister for Maritime and Investment Affairs (at Ecosperity panel discussion, Singapore, Jun, 2023)

Luhut Binsar Pandjaitan,

‘B4 3B DEX (capital) EFFoTHY, ZEBLIL-T-ICGYENEEST
V1B, Fy TFNF~FHHN < [CF RLIEDIFNF - FEH TESLIICL

FELEEZ TS,
Joko Widodo,
President (at Hannover Messe 2023, Hannover, Germany, Apr,

A 2023)

“BIEBD—RICPEEINEGEETEDOE DI, T0-/NETLR-Tr1F 2R, B
L5, HERRELDRIEIXHSROME THY, FEIEFNAERTELATELLNET

Luhut Binsar Pandjaitan,
Coordinating Minister for Maritime and Investment Affairs
(at Ecosperity panel discussion, Singapore, Jun, 2023)

Transition

>
(=)
2
o
c
=
O
(<))
-

[IEEEGECS, SRS LEREEFDE Z RS FERIZEII TS, /

7/
Joko Widodbo,

President (at G7 meeting on climate, Hiroshima, Japan, Apr, 2023)

Brown
Technology

[BEDBEDES, ENERERINEE, T-0V/GEEPTXYN, ELTARTER, VEEICRKERITS, 1/ FEITHRXKEREIETEE, LEENIRIBICLSEDD ? ]

Sri Mulyani Indrawat;,
Minister of Finance (at Event, Jakarta, Indonesia, Jul, 2023)

Source: News Articles, Reports
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Y VAR BEDCO2HEH DK

2020 FE DEMEEH £(349.7MtC0O2e (CO2#EE bY) [3EL.

BREEHEM44.4% (—REEHBE) ZEES TN LHHS
DERICO2BEH E L HIRICH T =BV $H &

O As part of its efforts to mitigate climate change, Singapore has been maximizing the deployment of solar energy and exploring
innovative solutions to reduce emissions. Installed solar capacity of Singapore has increased from 431 MWP* in 2020 to 632 MWP

household, water &
waste, and others)

Note: Excluding estimated HFCs emissions of around 3.1 MtCO2
from the Refrigeration and Air conditioning (RAC) sector in 2020

- Households

[] others

Non-specified

*Others include Non-specified and Non-energy use

B in 2021
O According to the Singapore government, low-carbon hydrogen has the potential to be a significant decarbonization pathway to
support the country's transition to net zero emissions by 2050
FEFHNIRIF-BEOCO2HFHE (20214) ERFIRIIRILF—HEE (2021F) IXNF-HERE (2021%F)
Annual CO2 emissions: 53.7 MTCO2/year Total Energy Consumption: 637 PJ Total energy consumption: 637 PJ
14% - Industry - Industry - Qil
COZ}#&E&I [ Power [ Transport [ Eelectricity*
;?\}[,:\i‘—i‘ﬁ %E s Transport ] Commerce [ Natural Gas
|:| Others (Buildings, and Services EI Coal

*Electricity is produced by coal, oil, natural gas & renewables

HEFRY
CO2HIiEM
ERYHHA

Source: National Climate Change Secretariat, Ministry of Trade and Industry, UNFCCC, EMA, IEA and News Articles
*MWP: Megawatt Peak (unit of measurement for the output of power from a source such as solar or wind)

B The government launched SolarNova programme, Jurong Town Corporation’s (JTC) SolarLand and SolarRoof
programme, and Public Utilities Board’s (PUB) floating solar systems to promote use of solar energy

B Focusing on emerging low-carbon technologies like hydrogen, carbon capture utilization and storage
(CCUS), and advanced geothermal systems as potential decarbonization pathways for the power sector

B Adopting measure such as Energy Efficiency Fund, Resource Efficiency Grant for Emissions and the
Investment allowance for supporting emissions reduction

B Adopting measures such as the EV Early Adoption Incentive, Vehicular Emissions Scheme, Additional
Registration Fee (ARF) floor reduction, and the revision of road tax framework for electric cars.

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NI 53
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Source: National Climate Change Secretariat, Climate action Tracker, Ministry of Sustainability and the Environment, Singapore

Green Plan 2030 website and reports

20304

20404

20504

~ 60 MtCO2e (Metric tons of
carbon dioxide-equivalent)
emission reduction

Net Zero emissions

~2 GWp (gigawatt-peak) solar
energy deployment

To import a capacity of 4 GW
(Gigawatt) of low-carbon
electricity by 2035

Deploying 60,000 electric vehicle
EV charging points nationwide

All vehicles to run on cleaner
energy

To achieve at least 2 MtCO2e of
carbon capture potential per year
for Jurong Island (a hub for the
energy and chemicals industries).

To achieve >6 MtCO2e of
carbon abatement per annum
from low-carbon solutions for

Jurong Island
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IIAR-  BEEBEOHE
RIE L, 2050FEXTOEH D FOHHELDER DS, CCS. EFHEE, *T17T
IyvavEMT NMAYAR : BECCS) DiEMA%EBIFTVS
RHRETEDEK

HRREBEORBELEAER (2019~2050%)

Singapore's primary strategy has been to replace
petroleum-based products with natural gas for electricity
production, making up 97% of its generation in 2019,
while renewables contributed only 3%.

Singapore small size makes it challenging to expand
renewable energy generation locally, so the option of
importing renewable energy is being considered to reduce
carbon emissions in its power system.

Renewable energy investments excluding are expected to
range from $0.1 billion to $4.6 billion by 2030 and $0.1
billion to $18 billion by 2040.

Singapore may revise its current gas-centric policy, and
focus on accelerating future plans for solar, connecting to
regional grids and importing green hydrogen to diversify
and decarbonize its power mix.

)

D Renewables
D Unabated Fossil

Note: Renewables includes biomass, BECCS=Bioenergy with Carbon Capture
and Storage, Unabated Fossil includes Coal, Oil and Natural Gas, Negative
emissions technologies,: which remove carbon dioxide from the2 gtmosphere

and store it permanently

|:| Nuclear/Fossil with CCS 9%
[ Negative Emissions technology via BECCS
(Unit: GW)
15
3%
12
6% 87%
10
6% 17%
97%
83% 69%
[ 10%__| 8% L A%
2019 2040 2050

Graph Description: The composition is based on selected IPCC SR1.5 (Special Report on Global Warming of 1.5 °C was
published by the Intergovernmental Panel on Climate Changeglobal least costs pathways)

é )
» Singapore aims to achieve power sector emissions intensity as low as zero to 8 gCO2/kWh by 2040 and zero to -128 gCO./kWh by
2050.
@ * The 'high energy demand of low carbon technologies shows a particularly high increase in renewable capacity investments, which
could be driven by an increase of electrification of end-use sectors and growing energy demand.
. J

Source: Climate Analytics
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ELICHFR3FARTEEEBEOS LB EIZEEAT. BEEIICY-5-NRIINERETIHED:
WMEAICKY. AERIRNF-EBRRAOKEIEREOESEMEBEIELTNS

IVAR-WICEIZBERMEIRIF-D R EEM
o IUHR-ITIE. KBEBKEGHS : EFEERTAEHOBA RSN TEY, XEHNOERWAB BN,
iﬂﬁﬁh‘ﬁjl@én %Ek&b‘éﬁi? I?Jlﬁ\f DEANBI &S ([CEERL

* THCRUAHBICENNDLT . BUTEAEEQE V-SRIV PEFAthDFEXKE
[CEATBIET. ENBRADOKEIEEDE SEINEBBAYICIZL TS

=) L]
REE RERE
[ solar 51 B solar 07
[ Bioenergy 50 49 49 50 1 Bioenergy .
(B GWh) m 17% 21% (4L GW)
04 69%
0.3
95%
90% 86% 0.3
83% 79%
80% 67% 50% 40% 31%
2017 2018 2019 2020 2021

2017 2018 2019 2020 2021

= * "Our target is to import up to 4 gigawatts (GW) of low-carbon electricity by 2035, making up around 30% of Singapore’s
electricity supply then.”- Energy Market Authority, Singapore

Source: IRENA, National Climate Change Secretariat Singapore Copyright(C) Nomura Research Institute, Ltd. All rights reserved. N-{l 56
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FER, SELHRBEZHEHELTKREGAREICHEAN, AARBEEERELTNSH,
T FOFAERERONTVRI NS, KIBEBIREADRA LERAATWEIMERR
SUAR- VB BABREBL AN RBOTLEM

KEEAXREAIREMDETE BH R ERTREMDHEE
* Singapore’s high average annual solar irradiation of about * Singapore's wind energy potential is limited due to low
1,580 kWh/m?2 makes solar PV a potential renewable energy speeds (approx. 2 m/s), making large turbines impractical as
option for Singapore. commercial models require speeds above 4.5 m/s.
* However, challenges arise from limited land for extensive solar * Singapore also encounters obstacles in offshore wind
panel deployment and the presence of high cloud cover and exploration due to busy shipping lanes and limited space.
urban shading across the country. * According to Energy Tracker Asia, Singapore can explore
* Singapore is investing in R&D and test-bedding to enhance passive wind energy, active surfaces, and chimney-based
solar PV performance & integrate it innovatively into urban turbines to unlock potential for future wind energy utilization.
environments, focusing on rooftop and floating PV projects.
VAKX REDRTHEME VFUARIE A REBOATHEYE
Scenario LCOEA Total area Capacity Generation Scenario LCOE® Total area Capacity Generation
(USD/MWh) (Km?) (GW) (TWh) (USD/MWh) (Km?) (GW) (TWh)
100 to 150 11.2 0.03 0.06
Relaxed 100 to 150 103.1 3.7 47 Relaxed
150 to 200 224 0.07 0.10
Moderate 100 to 150 60 2.2 2.8 100 to 150 7 0.02 0.04
Moderate
Restricted 100 to 150 29 0.1 0.1 150 to 200 128 004 0.06
. 100 to 150 0.5 0.002 0.003
Urban >010 100 1089 39 > Restricted ™ 5010 200 15 0.005 0.007
*Note:
1. Relaxed Scenario: It includes forested areas, agricultural areas, no slope exclusion and exclude protected areas, water bodies, urban areas.

2. Moderate Scenario: It includes agricultural areas, (for solar: less than 5% slope exclusion, for wind: less than 20% slope exclusion) and excludes protected areas, water bodies, urban areas, forested areas.
3. Restricted Scenario: For solar it includes less than 5% slope exclusion, for wind less than 20% slope exclusion and excludes agricultural areas, protected areas, water bodies, urban areas, forested areas.
4, Urban Scenario: It includes urban areas, less than 3% slope exclusion and excludes agricultural areas, protected areas, water bodies, forested areas.

A Levelized Cost of Energy (LCOE): LCOE ranges are only shown for ranges with technical potential results.

Source: National Renewable Energy Laboratory, USAID, Singapore Government Press, Energy Tracker Asia (Eric Koons) Copyright(C) Nomura Research Institute, Ltd. All rights reserved. M| 57
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IRNF-BENEBZELTNS
ZRNIRINF-(EROER

XD BFIRINF—ERAOER (2019~20505)

» Singapore'’s transport sector energy consumption is growing from
0.056 exajoules (EJ) in 1990 to 0.16 EJ in 2019.

* In 2017, Singapore's transport sector heavily depended on oil
accounting for 90% of energy consumption. Yet, all projections
show a decline in fossil fuel reliance, aiming for 0-4% by 2050.

» Under “Singapore Green Plan 2030", the government is planning
to electrify the vehicle population, which would help Singapore to
achieve 100% cleaner energy vehicles by 2040.

(Unit: Petajoules/yr)
105

2019 2030 2040 2050
[] oil and e-fuels [] Natural Gas [] Biofuel [ Electricity [l Hydrogen

Source: News Articles, Climate Analytics

EEIBFIRNXERAOER (2019~2050F)

* Singapore's industrial sector accounted for the highest share of
primary energy demand, standing at 36.5% in 2019. It has been
growing steadily at an annual rate of 5.3% since 2005.

* The majority of primary energy demand of the industrial sector
is fulfilled by fossil fuels, predominantly oil at 64% and natural
gas at 12%, making up about 79% in 2020.

* Under, Singapore Green Plan, the government is taking various
initiatives to enable sustainable production in Jurong Island.

(Unit: Petajoules/yr)

* Include Biomass, Biofuel and

294

Biogas

2019 2030 2040 2050
[] Natural Gas [] coal = Electricity
|:] Oil and e-fuels I:I Biomass* - Hydrogen *Note: Biomass includes Biogas

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NRI ss
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IVAR-WOIRNF-HERBEHERANALCKEKEFELTVSL, IRLF-HEROF

WERIFZRASIRHKAERETILE, IRNF-DRICESZH TN
EEAFOYTCII-ICEBIRNE—HEE

EESBOYILII-(CLBIRINF—HEE (20205F)

(B1L: Petajoules)
I Chemicals and petrochemicals
* |n 2020, the industrial sector was heavily reliant on [_] Other Manufacturing*
electricity and natural gas for energy consumption
in Singapore.

* According to National Environment Agency (NEA),
the industrial sector is projected to account for
about 60% of Singapore’s greenhouse gas
emissions, and energy efficiency is identified as

the primary strategy to reduce emissions. } ng:mlsmapl,tfgsrgy
R 251P)
* NatSteel (the only steel mill in Singapore)

operates an EAF steel plant with an annual
capacity of 800 thousand tons.

o This plant uses 100% recycled metal scrap
and is known for its energy-efficient
operations, consuming about 30% less
energy than typical steel mills operating
EAFs.

*Note: Other Manufacturing : This includes cement, basic metal, machinery, paper, chemical, glass, non-metallic minerals,
furniture, rubber, fertilizer, refining, others.

S : N Articles, |IEA, ERIA, EMA
ource: Tews Aricles Copyright(C) Nomura Research Institute, Ltd. All rights reserved. IN® 59
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O Singapore's lack of land for large solar and wind farms, as well as
the absence of fast-flowing rivers for hydroelectric power, leads to
a limited share of renewables in its electricity generation mix.

. » Under Singapore Green Plan 2030, the government is
= aiming to increase solar energy deployment to at least 2
Solar GW, which can meet around 3% of 2030 projected

electricity demand

of renewable hydropower from Lao PDR via existing
interconnections through the Lao PDR-Thailand-Malaysia-
Singapore Power Integration Project (LTMS-PIP)

‘@' * Since June 2022, Singapore has started importing 100 MW

Hydro

O Singapore primarily generates low-carbon electricity from natural gas
and also leverages regional grid connections to access abundant low-
carbon electricity from neighboring regions.

« Singapore is currently issuing a request for proposal to
al' import 4 GW of low-carbon electricity by 2035, constituting
an estimated 30% of the country's total projected supply.

Low
Carbon » Since 2005, many retired oil-fired electric power generators
electricity have been replaced with natural gas-fired generators.

» Focus on biomass firing power plants to reduce its reliance
on imported natural gas.

'%'ip:,‘gg_*;&J
Biomass * Further, EMA will continue to monitor the development of

biomass power generation technologies.

HEDBORRIER (2021%F)

1%
Natural Gas
B Coal
Petroleum Products
I others (Municipal, Waste,
Biomass, and Solar)

95%

BEAEEIRNF-(CLZREEEDAR (2022%F)

Total Installed Capacity

(2022): 12 GW

N

Total Renewable Installed
Capacity (2022): 0.84 GW

[> 68%

*Singapore does not have wind, hydro, or geothermal capacity in 2022

Source: News Articles, Reports, NRI analysis

Solar Bioenergy
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Q IXVF-H1BF (EMA) [3Y10YBIC60KWDIERFKENIDHEBREREZT S ERLIL CO1ZYT7FIE BATERECHIST 21X TRL YV HR-IVOF
FEATBERIRNF—-YVI-Y3aVADIIY AV PERABL, IRNF -1V I CETBERZRTOFHEZEALTNS,

Q TR -PH-ALEREEF (NEA) [F. EEYREBARICBIACCSHER Al RAEE2024FEF ML EE IR TIBFE CH B, 2025F F CIC R Z AU &
BA L. F£RE90A FDCO2%BEL, BH2,900 Y DEEYEIEAL, 200MWDEBETHZEABEZELLTWS,

AFH S R BB Ly 7YETTIEBRBIIT SR

Hydrogen-Ready Power Plant

< EMA announces a 600MW low-carbon

hydrogen-ready power plant on Jurong
Island, aims to reduce emissions and will
power around 864,000 four-room Housing
Board flats for year.

* The plant will be about 10% less carbon- Joint Study for ammonia-fuelled plant
intensive than typical plants, saving 220,000
tons of CO2 annually.

* In 2022, Japanese utility, Jera and Singapore port operator Jurong Port,
signed an agreement together with Mitsubishi Heavy Industries Asia

@ REEYETE (CCS) DEA Pacific (MHIAP).

* With an aim to jointly study producing carbon-neutral electricity from
Feasibility Study on CCS at WTE plant the 100% ammonia - fuelled plant. Singapore is investigating the use of

ammonia in its maritime industry .

* A feasibility study on CCS at waste-to-energy plants will finish by Q2
2024, involving Keppel Seghers and National Environment Agency (NEA).

* It aims to deploy carbon capture tech by 2025, removing 900,000 tons of
CO2 annually & can incinerate 2,900 tons of waste daily, generating
200MW power.

* The Maritime and Port Authority of Singapore sees port terminals in the
city-state reducing emissions by at least 60% by 2030 from 2005 levels,
and to supply a variety of low- and zero-carbon fuels such as biofuels,
ammonia and potentially hydrogen.

Source: News Articles, Reports Copyright(C) Nomura Research Institute, Ltd. All rights reserved. MI 61
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Q The Land Transport Authority of Singapore(LTA) announced a Land Transport Master
Plan (LTMP) in 2008, to expand cleaner energy fleets (with a focus on walking & cycling)
to improve travel experience by 2040
@‘a@ = Focus on public transport : —_— ZOZSE
Public o 80:’? of hous.ehold withir.1 a 10-minute walk from a train sta'fio.n; 200 diesel buses
Transport o 85/; of public transport journeys under 20km completed within 60 will be replaced
m'(?UteS; L. . with electric
g 3 o 75% of all peak-period journeys undertaken on public transport. > buses(60 buses
o ° ) have already
c 8 - Singapore, being technologically advanced, created an app in 2018 been deployed
8 - — offering real-time, personalized multi-modal journey planning for various as the end of 2030$7
= Advance transport modes. 2021 L
G | Technology Electrification of
half of public €
« The LTA launched Singapore Green Plan 2030, to electrify the vehicle buses & taxi fleet
@ population, which would help Singapore to_achieve 100% cleaner energy
vehicles by 2040. ———— 20404
Electric o New registrations of diesel cars and taxis to cease from 2025
Vehicles o Deploy 60,000 EV charging points nationwide by 2030 100% of vehicles
o All new car registrations will have to be of cleaner-energy models from —® torun on cleaner
2030. energy
2050
c a ’ « All airside vehicles at Changi Airport will be electric by 2025 and powered by Reducing peak
O o G_ree_n cleaner energy sources (Majorly Blended SAF) by 2040. land transport by
=3 Aviation 80%
e
S £ .,
o M-: = All new harbour craft operating in Singapore port waters to be fully electric,
- 9 . . . .
= |sustainable be capable of using B100 biofuels, or be compatible with net zero fuels
Maritime from 2030

Source: News Articles, Reports, NRI analysis
po 4 Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NI &2
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Pilot Project on SAF

* In 2022, Singapore Airlines (SIA) and Scoot have launched a 12-month
pilot program to use sustainable aviation fuel (SAF) on flights from
Changi Airport.

» The waste-to-fuel producer, Neste will supply 1,000 tons of SAF,
blended with jet fuel at ExxonMobil's Singapore facilities.

» This initiative aims to reduce aircraft carbon emissions by 2,500 tons
and offers SAF credits for purchase to lower emissions on passenger
and cargo flights.

Source: News Articles, Reports

& REEUEE (CCS)

Feasibility Study to transport Liquefied CO2

* Chevron and Mitsui O.S.K. Lines (MOL) have signed a Joint Study
Agreement on feasibility of transporting liquefied CO2 from Singapore
to offshore storage sites in Australia.

* They aim to transport up to 2.5 million tons of liquefied CO2 per year
by 2030, complementing a consortium's efforts for large-scale carbon
capture, transport, and storage from Singapore.

+ This initiative aligns with regional net-zero goals and promotes
collaboration in CCUS solutions.

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NI 63
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Q Singapore's industrial sector is responsible for 44.4% of their primary emissions. They've Unit: Petajoules
taken steps to enhance energy efficiency and resource use while exploring low-carbon
technologies such as carbon capture, utilization, storage, and low-carbon hydrogen.

- Singapore's National Hydrogen Strategy integrates hydrogen into 461
manufacturing facilities for sustainable chemical production, including
methionine, enhancing livestock sustainability.

o Itis pursuing initiatives to integrate low-carbon hydrogen to decrease
x carbon emissions in heat, power, and steam generation operations 377
a by replacing fossil fuels such as natural gas.

>
)
D 3
c £
ok
=~
O~

The country is establishing a synergistic relationship between its
industrial sector and power generation by sharing critical infrastructure 293
for the import and distribution of hydrogen and related carrier
substances like ammonia. 251

« The nation is actively pursuing the integration of chemical and refining
ég] facilities.
=E— - This involves enhanced cooperation through shared utilities, like power,
Chemical steam, cooling, and hydrogen. Additionally, there is potential for feedstock
integration among chemical facilities reliant on refinery products.

Transition
Technology

optimizes operations, predicts bottlenecks, and prevents equipment
failures in factories, leading to reduced energy, water, and emissions.

ﬂ « The country is adopting a smart manufacturing control system that
o=

Factories

20204 20304 20404 20504

Source: News Articles, Reports, NRI analysis
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AR REELAELT LV YYAR-IVOIIY MY M RBRL TS,
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CCUS initiative at Oil Refinery Hydrogen Production Project
* The Economic Development Board of Singapore's goal is to achieve a * Linde (Global industrial gases and engineering company) announced on
minimum of 2 Mt (million tons) of carbon capture potential by 2030. April 20, 2023, that it had entered into a long-term contract with Evonik,
+ This initiative is aimed at reducing emissions from the Jurong Island oil (Specialty chemicals company) for the provision of green hydrogen.
refinery hub and to raise the production of sustainable products in the * As per the agreement, Linde will build, possess, and run a 9 MW alkaline
energy and chemical sector by 1.5 times by 2030 electrolyzer facility on Jurong Island (hub for energy and chemicals
industries).

» This plant will generate green hydrogen, which Evonik will use to produce
methionine, a necessary component in animal feed.

» The plant, which is set to open in 2024, will be the largest electrolyzer
ever installed in Singapore.

S : N Articles, R rts
ource: Tews Arlicles Repo Copyright(C) Nomura Research Institute, Ltd. All rights reserved. INR 65
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Singapore’s National 2002 Power and =FRAFEISEtEERL NS, BN IR
Hydrogen Strategy Industry ZOEBRICEBE | KRIF2050F XTI VAT OLIRHER DD B 32 VI IRORHESR
BENELDHBEIICHD, °
2030 X CICEADRENRN
ZOEHE “ NS H A £k T A - = - AHEH E%30075 hVElR, 2030
Singapore Green Plan . o JE,UOJD_EL&I_I{_EZ 2030F X TOYVHR-IVOFFERIREEICEIT 2 BIREEHI: fﬁ/gﬁ?%g?ﬁﬁ%@%@
2030 HEOZGTOISLATORY | AROCOBM, TR —UEIh g KEEE (JAF1ny.
FmageREid, JU-VE, LIVIVE-J1-—Fv- IHA RSy I,,) . J10VEDE
ERESEORTEET .
Charting Singapore's 2050 X CICHEHBZE-J 8D
Low-Carbon and 2020 Multi-Sector AEE, YVAR-)VORBEGEHFAREEE (LEDS) [IOWTERLES 33 MtCO2eMH# s, 5
Climate Resilient DT, ERRTIUREB BVRENDBITZELZBNELTVS, REFICETIILHRL KV
Future OBEHEERT B,
COEtEIL, YVAR-IVEERER (LTA) ORBOEEZCEIVNTS e .
U, SIERTC, AL, AT, FYRORE FREYAT e RRT  2040FITE, INTOAIRE
Land Transport 37rABH \3, 57I-HEVIV-IBRIRINF¥-%
Master Plan 2040 2019 Transport e | o BAL 1OV ERERER
Fho, AHZBEREBEO _BLRFHEEEQHIRR Y, RENGRIZEE BL. AELRYSEELTA,
EEINTVS,
Industrv Ener EEIRNF-FED-FYYTE, 2030EZTOIRNF—ERABELIR  2030EXTICEHEBPIOIRI
ey 2016 Industry A-7X-1-J27 - LRIDSHIET SR AT R L R EEL, 8L ¥ HEE20%HETZL W

Efficiency Roadmap

Source: News Articles, Government Press , I[EA, UNFCCC
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Lawrence Wong,

Deputy Prime Minister, Minister for Finance and Deputy Chairman of
MAS (at Official Launch of the Sustainable and Green Finance Institute
(SGFIN), Singapore, Apr, 2023)

Bt B EE I MEDFLE. MEFVTECSFILHIEE
BLAFRESEL TKFEFFRT LD, EFKFLEERELL,

Grace Fu,
Ministry of Sustainability and the Environment
(at COP27, Sharm El-Sheikh, Egypt, Nov,2022)

| BBIEEDBIMEN Tk, BENELITIFFE TEL L), COHAIX, 7Y -2 DHF -
F-BACHNTH AL, TOVT1TEFRLILT, 2K FE PR FEDIEIR - FIfF TRt L 1o/
LM EARASY, L ERSEBLENBE ),

& Gan Kim Yong,
Minister for Trade and Industry (at the Tst Asia Zero
Emissions Community Ministerial Meeting, Tokyo, Japan, Mar, 2023)

[TY=>- TP F LRI H DK FACICE > TIRY TEE T, VW~
Y=2-TpA I ADEE ERBIUBLLBIC, IKFRG PR FEIL Y NS AT
DERFLL, SYZDZEICERMBIGCHTEREEZEL TS,

S Iswaran,

Ministry for Transport,

(at International Maritime Organization (IMO)-Singapore
Future of Shipping Conference, Singapore, Apr,2022)

[REDIE, NEXFAEFNDBITICH T, XK FIEDIEDDEED) PABIEXDERE
B0, ZVICYIN-FESBEIHS, |

Grace Fu,
Ministry of Sustainability and the Environment
(at COP27, Sharm El-Sheikh, Egypt, Nov,2022)

[eDZ<DE % EE>T, BEAEIFNF-ICEL TR, HRIEDDSZHNE
BBEYVG, ABREGXGHATEBAT LA FEEHDIEHDLHELINIL, 2k
LI FEBDEDDRNDZELIEEL), |

Lawrence Wong,

Deputy Prime Minister, Minister for Finance and
Minister-in-charge of Strategy Group (at

Singapore International Energy Week, Singapore, Oct,2022)

Source: News Articles, Reports
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QO About 60% of Thailand's electricity comes from local natural gas, making it crucial to diversify the energy supply for improved
Bi= national energy security
O To achieve carbon neutrality, the country must increase renewable electricity to 68% by 2040 and 74% by 2050

BPIBIIRILF—HESE (20215F) IXNF-HEBE (2021F)

Total Emission Unit: 247 MTCO2/year Total energy consumption: 3014 PJ Total energy consumption: 3,014 PJ

SBENIRIF-EOCO2HEHE (2022%F)

- |:| Power - Transport - Qil
COZ};‘FE\EKI . Transport - Industry - Electricity*
RIFX—HEE [ industry [ Residential ] Renewable

|:| Other - Commercial |:| Coal
[ | Agricultural [ Natural gas
] NG

*Electricity is produced by coal, natural gas, Biofuels & renewables

B Carrying out pilot projects for the development of an advanced grid system to better manage the grid with
the introduction of renewables

B Upgrading power lines from 115kv to 500kv or 800kv to support alternative power

» I
7 %EJ B Setting Financial and tax incentives, and safety standards to attract investments, aiming to position
CO2HIRL™ Thailand as a leading EV manufacturing hub in ASEAN.
ERYHEH

B Encourage the usage of liquid biofuels and removing petroleum subsidies

B Bio, Circular and Green (BCG) economic model to direct industrial investments and operations in a move
to help Thailand achieve a net-zero goal

Source: Ministry of Energy, Ministry of Natural Resources and Environment, International Trade Administration, EPPO, Norwegian University of Science C . CYN R ch Tnsti Ltd. All i d MI 69
and Technology, and News Articles opyright(C) Nomura Resear tatute, Lad. nights reserved.



54 1 BRFLADITY XV -—

2030FFXTM30~40% D;REEFNE A AER B IZE(L.

2050FFTOH-hY Z1-FIIVER, RIERIICIZ2065FXTORY M- PERKICDENAS
F1DBRRFIEADIZY AV

2025~30%F

)

30-40% Greenhouse gases

2031~50%

2051~65%F

\/i\fkﬁlﬂ reduction (GHG) in 2030 Carbon neutrality by 2050 Net zero GHG emissions by 2065
fi ik =1L
JIYRAVE
Phase out coal power plant and : , .
21% of Renewable energy (RE) increase share of renewable Solar and wind coomblned will
out of the total energy energy from new power plants generate 65% of total
=4 production by 2037 to 50% by 2050 electricity by 2060

26—29% emission reduction
by 2030 (below BAU levels)

Phase down of ICE vehicles post
2035

Phase out Oil powered car by
2050

EpES
) [ o
2:: Transform all industrial plants 30% energy intensity
aomo| into Green Industry status by . -
2005 reduction by 2036
EE

Source: International Trade Administration, Climate action tracker, Long-term low greenhouse gas emission development strategy
report, UNFCCC and News Articles
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55¢LTVS
BREBEROHA

HRREBEORBELEAER (2019~2050%)

* Thailand's energy system heavily depends on natural gas,
resulting in a 2019 emission intensity of 460 g CO»/kWh.

* Thailand is looking to leverage technologies like CCUS and
BECCS to attain "carbon neutrality” by the year 2050.

* Annual investments in renewable energy excluding BECCS
to reach 67 billion by 2040.

* The updated Long-Term Low Greenhouse Gas Emission
Development Strategy targets 74% renewable electricity
by 2050, while the revised Power Development Plan sets
37% renewable power by 2037.

* Currently, the share of geothermal and hydro is negligible
(around 2.5%) in Thailand's power mix, with solar and wind
contributing around 5% of electricity generation.

Note: Renewables includes biomass, BECCS= Bioenergy
with Carbon Capture and Storage, Unabated Fossil includes

Coal, Oil and Natural Gas

77

135

35%

57%

9%

30%

26%

E] Renewables
D Unabated Fossil
|:| Nuclear/Fossil with CCS
[ Negative Emissions technology via BECCS
(Unit: GW)
'> 57
51
24% 2t
44%
76%
7%
18%
2019 2030

2037

32%

11%
2050

Graph Description: The composition is based on selected IPCC SR1.5 (Special Report on Global Warming of 1.5 °C was
published by the Intergovernmental Panel on Climate Change global least costs pathways)

é )
* Thailand's power generation heavily depends on fossil fuels, notably fossil gas. To align with the goals of the Paris Agreement,
there is a necessity to gradually remove fossil fuels from the energy mix by approximately 2040.
@ * Transitioning away from gas and coal in favor of renewable energy sources can enhance both Thailand's energy security and
reduce the uncertainties related to fuel costs.
. J

Source: Climate Analytics

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NI 7
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* Bioenergy-based generation will continue to be the primary source of domestic renewable electricity generation,

driven by targets such as adding 600MW capacity by biomass power plants by 2036 as per AEDP 2015.

* The substantial rise in solar PV is mainly due to improved market conditions and the agility to construct new plants
swiftly and in a more distributed way than traditional central station power plants.

= F—% = I~ 2 =1
REE RIEBE
M K 84 B A5 34
M =5 — I & o
O trAmet (S wtk-El) O irAme (S wdk- B
O Kt 10 O xmst 18%
58
(!ﬁi . TWh) 10%
1% > o 20 22%
40 12% 45% (B : GW) - 18
11% 18%
13% 15%
4% 13 13%
23 65% 57% 9 275;6 .
2% | 71% 9%
9 41%
75% 31% b
B 36% 30% 40%
1
10% 11% 14% 22% 27%
2015 2025 2036 2025 2036 2015 2025 2036 2025 2036
(REF case) (REF case) (REmap) (REmap) (REF case) (REF case) (REmap) (REmap)
Note:
1. Reference Case Scenario (REF case): The Reference Case represents a view on energy supply and demand based on current or planned policies.

2. REmap Scenario: It reflects an assessment of the accelerated potential of renewable energy in Thailand.

Source: IRENA (Renewable Energy Outlook: Thailand)

Copyright(C) Nomura Research Institute, Ltd. All nights reserved. MI
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KEEAXREAIREMDETE

* Thailand have significant solar resource potential, covering
approximately 14.3% of the country's total area, receiving an
average daily solar exposure of about 19-20 MJ/m2/day.

BH R ERTREMDHEE

* According to IRENA, Thailand has wind potential according to
an average wind speed of 6 meters per second (m/s)
measured at a height of 90 meters which is relatively low.

IFTIABKEE AR BEO R VFVABIE D FEEDRIREH
Scenario LCOEA Total area Capacity Generation Scenario LCOEA Total area Capacity Generation
(USD/MWh) (Km?) (GW) (TWh) (USD/MWh) (Km?) (GW) (TWh)
50 to 100 424,293 15,274.6 22,325 40 to 100 1391 0.4 1
Relaxed Relaxed 100t0 150 | 84,0813 2522 4356
100 to 150 73.7 2.7 33
150 to 200 55,141.9 165.4 228.6
50 to 100 292,699.2 10,537.2 15,564.9 40 to 100 617 02 04
Moderate
100 to 150 14 0.5 0.6 Moderate 100 to 150 79,656.8 239 4125
50 to 100 16,255.5 585.2 850 15010 200 >1.216.8 1537 e
Restricted 40 to 100 36 0.01 0.03
100 to 150 0.35 0.01 0.02
Restricted 100 to 150 3,362.9 10.1 17.6
*Note:
1. Relaxed Scenario: It includes forested areas, agricultural areas, no slope exclusion and exclude protected areas, water bodies, urban areas.

2. Moderate Scenario: It includes agricultural areas, (for solar: less than 5% slope exclusion, for wind: less than 20% slope exclusion) and excludes protected areas, water bodies, urban areas, forested areas.
3. Restricted Scenario: For solar it includes less than 5% slope exclusion, for wind less than 20% slope exclusion and excludes agricultural areas, protected areas, water bodies, urban areas, forested areas.

4, Urban Scenario: It includes urban areas, less than 3% slope exclusion and excludes agricultural areas, protected areas, water bodies, forested areas.
A Levelized Cost of Energy (LCOE): LCOE ranges are only shown for ranges with technical potential results.

Source: National Renewable Energy Laboratory, USAID

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. M| 73
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WEANBIRINT-EROERK (2019~2050%F) EEIFIRNFT-EROHEA (2019~2050%)
* In 2021, Thailand's transportation sector contributed to 36% of * The industrial sector plays a significant role, contributing 40%
primary energy demand. toward the Energy Efficiency Plan (EEP) 2018's goal of reducing
+ Despite a 40% increase in energy consumption from 2010 to 2019, energy intensity.
fossil fuels, mainly oil, constituted 86% of the sector's energy * The EEP (2015-2036) includes a target to reduce energy
sources. intensity (energy use per unit of GDP) by 30% by 2036
* Thailand's EV Polic"y Committee rsvealed a “roadmap (2021-35)" * The industrial sector depends on fossil fuels for energy. In 2019,
and announced a “30@30 policy”, emphasizing a strong EV supply 48% of final energy demand came from fossil fuels, including
chain and enhancing technology for modern mobillity. It targets a coal (23%), oil (14%), and natural gas (11%).

30% ZEV (BEV and FCEV) production share by 2030.

(Unit: Petajoules/yr) (Unit: Petajoules/yr)
1,460 * Include Biomass, Biofuel and 1,730
17% Biogas 1407 1473
1,130 1,121 . 32%
L 11% 1,185
929 27% ' 14% 5%
23% 1%
14% o
86% 29% % T19n= 5% 28%
30%
21%
805 == 6%=— o
2019 2030 2040 2050 2019 2030 2040 2050
|:| Oil and e-fuels D Natural Gas |:| Biofuel - Electricity - Hydrogen D N.atural Gas D C.oal - Electridty
s I R Hydrogen forecast: majorly Road Transport[:] Oil and e-fuels [] Biomass* [Hll Hydrogen
ource: News Articles, Climate Analytics Copyright(C) Nomura Research Institute, Ltd. All rights reserved. IR~ 74

(usage of hydrogen to power EVs)
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FIRHEFFDUndone VT UA TIIEHES B IR F - 2035 F X TIL BARHIKTFELEET
B FED—F . BRI LIS NBREFEAchievementY FYATRNIATADE A
BXDFCHIZIRNF-RIRIF-EREDOAR

* The final energy consumption consistently rises in all three scenarios due to the strong correlation between
economic growth and transportation activity intensity.

* |In the Achievement Scenario, a success in implementing the use of alternative fuels notably reduces the need of
gasoline and petro-diesel by the road transportation.

B {iI: Petajoules 9’( (:8(15@%%%@1*’[’#‘_5‘%’%& (2023-35$)

|:| Residual Fuel

B Natural gas Undone YFU#A REF ¥ UA Achievement Y FUA
= trG . 1,446
1,
- Jet Kerosene 1,295 1,332 EZ
[ Gasoline 6% | 13%
[ ethanol 13% 3%
[ Electricity S% 20%
[ Diesel 18%
[] Biomass to Liquid 8 4% 1
i ay | 10%
[ Biogas a9 1% 1% 04%] 03%] 1% Fi% )= _
[] 8100 18% 16% oot 1596 10%
P 20% 2% 5% I249e.| 3%
1%

499 49% 0% 1% 0.4%

| | 7%| 8% 9% ‘7%| 8% 8%| [10% 0% 0%

2023 2025 2027 2029 2031 2033 2035 2023 2025 2027 2029 2031 2033 2035 2023 2025 2027 2029 2031 2033 2035

Note:

1. Undone Scenario: In this scenario, the projection was demonstrated under the condition that the policy targets are delay or unsuccessful.

2.  Reference Scenario (REF): The REF scenario was developed based on the previous policy targets (up to the year 2012) with systematic planning and implementation.

3. Achievement Scenario: The achievement scenario was also analyzed under the condition that all policy targets and new policies suggested by the authors are achieved.
* The study consists of an analysis of Thailand’s 2012 energy situation and its forecasts to 2035.

Source: Energy Research Institute and Department of Mechanical Engineering (Chulalongkorn University, Thailand) Copyright(C) Nomura Research Institute, Ltd. All rights reserved. MI 75
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B BREERPIEIEEBEFIDIRIVF —HE(L, 2030F X TICZNZEN19%E35%D
VITEhHB3EFEINTNS

EESFOTTI5-ICEB3IXRINF-EHEE (2005~20505F)

o Y13 LERBNDIKFEETEEIBL. KEEES. B, EENBFCERAINZETERROVEDICTEEHOHERNT
OJ17b&ETELTNS
* Siam Cement Group(d. F1#FBKIVIZTVIT - TIYR - DAVANIIVIVM%ASHE FIBXUEBTITICHITR AV
THhbDkR=EU - FBARMOMRICEIIRELFELL

(B{3L: Petajoules)

- Food and beverage
- Textiles

E Wood

- Paper

- Chemical

|:| Non metal

[ Basic metal

|:| Fabricated metal
|:| Others unclassified

948

5%
1%
33%
)

1,058

3%
1%

31%

6%

2,968

35%

5%

4%

%

4,176

39%

7%

[ 2%

6%

=6%

20054

— 7%
20104

20304

HESTERLEK : Vietnam-Denmark energy partnership program (NNATEBSAE, TYN-IKEE, TOV-IIRINF-FF)

Source: News Articles, Research Gate

20504
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Q Thailand is formulating the National Energy Plan (NEP) for its energy future until the
2040s, merging and guiding 5 existing energy plans, to raise the new electricity

generation from renewable energy to at least 50%

« Focused to boost capacity from 46,090 MW to 77,211 MW by 2037,
primarily via new plants, renewables, and IPPs.

RE
& « From the total 18,696 MW of planned renewable energy, solar is expected
s"-'ll'-‘ to deliver 9,290 MW, including floating solar of 2,725 MW.

olar

AR « Thailand's AEDP set targets for community power plants at 1,933 MW,
g o biomass power plants at 600 MW,

o biogas power plants at 183 MW,

o wastewater power plants at 600 MW, and

o hybrid energy sources combining solar, biomass, and biogas at 550
MW.

= Under the gas plan, the government plant LNG imports of 24-25 million
tons per year, to increase its natural gas imports and expand infrastructure
to reach a capacity of 34.8 million metric tons annually by 2027.

« Thailand's cabinet approved four coal plants for construction: two with
660 MW operating from 2026-2050 and other two with 1,000 MW

starting in 2033 and 2034, operating for 25 years. EGAT says, coal-fired
power plants are necessary to support “low-cost electricity” and avoid

power shortages in years to come.

Source: News Articles, Reports, NRI analysis

BREFEOHEA (2021FL2037F)
RREEE (B GW)

80 A
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40 -
20
0 9.2
20374
BT B2 BISEE Pt n
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v
30.2% ’
BERIEEIRIVE- BEREIRIE-
RBEREANR 1000 HEBEEAR
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Filor Project at Lam Tomoig Hydrogen Encrgy SLomage e . EGATw:-ALL
S &
O T —
Q n
Feasilibty Study on Hydrogen Utilization Pilot Wind-hydrogen Power Project
* In 2023, EGCO Group, the first independent power producer in Thailand, * In 2016, Electricity Generating Authority of Thailand (EGAT) Introduced the
and BIG, a leading industrial gas and climate technology company, wind hydrogen hybrid system for energy storage at the Lam Takong
signed an MOU to cooperate in development and utilizing hydrogen power project in order to increase stability of renewable energy.

for electricity generation activity.

* Itis considered to be the first innovation of hydrogen hybrid system in
» The findings from the study will be applied to power plants within the Southeast Asia.
EGCO Group. Its near-term objective is a 10% reduction in carbon
emission intensity per unit of electricity by 2030 and strives for carbon
neutrality by 2050, with a major focus on advancing hydrogen as a
power generation fuel.

* Roughly 220 kilograms of hydrogen gas will be contained within a 15-
cubic meter gas storage system, capable of generating an estimated 3,000
units of electricity daily.

S : N Articles, R rts
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Feasilibty Study on Ammonia Co-firing Pilot CCS Project

* In 2023, Mitsubishi Heavy Industries, Ltd. (MHI) signed an MoU to * In 2023, PTT Exploration and Production, a natural gas transmission
cooperate on a feasibility assessment for incorporating ammonia co- company, partnered with Honeywell International, Inc., Multinational
firing at a coal-fired thermal power facility managed by BLCP Power conglomerate corporation, for the Arthit Carbon Capture and Storage
Limited (BLCP), an independent power producer (IPP) based in Thailand. Project in Arthit Gas Field in the Gulf of Thailand.

* Under the feasibility study plan, MHI, with support from its power * The project will employ Honeywell's Separex Membrane Technology to
solutions brand Mitsubishi Power, will determine and conduct a study on efficiently concentrate the CO2-rich stream through a 2-stage process
supply of ammonia burners, boiler facilities and equipment necessary for injection into a nearby depleted gas reservoir, taking into account
for ammonia co-firing. offshore platform constraints.

Source: News Articles, Reports i . i MI
Copyright(C) Nomura Research Institute, Ltd. All rights reserved.
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Incentives

Q In 2022, transport sector contributed 32.1% of its emissions. The country aims to
decarbonize the sector by prioritizing initiatives like EV adoption and biofuel blending.

» Thailand's EV Policy Committee revealed a roadmap (2021-35), emphasizing
a strong EV supply chain and enhancing technology for modern mobility. It
targets a 30% ZEV (BEV and FCEV) production share by 2030.

- It aims to reach between 2,200 and 2,400 DC charging stations by 2025
and plans for 12,000 by 2030.

In 2022, Thailand released new government incentives for its EV industry,

package includes:
From 2022-23, a 40% import duty reduction for battery EVs under 2
million baht and a 20% reduction for those between 2 million and 7
million baht

o  Excise tax cut from 8% to 2% for imported EVs

Bio Fuel

Engine

Transition
Technology

¥

Aviation

The new Alternative Energy Plan (AEDP) 2022 had_set a biofuel consumption

target of approximately 2.95bn liters by 2037, comprising 1.57bn liters of
biodiesel and 1.38bn liters of ethanol

The Ministry of Industry of Thailand is implementing Euro 5 emission
standards for newly manufactured vehicles, effective 2024.

In 2023, Bangchak Corporation in Thailand signs a deal to_construct a
sustainable aviation fuel (SAF) project with used cooking oil (UCO).

« In the "Fry to Fly" initiative, the public is encouraged to recycle their used
cooking oil (UCO) at Bangchak service stations and collection points.

Source: News Articles, Reports, NRI analysis
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Hydrogen as a fuel Hydrogen Prototype Fuelling Station

* In 2023, Toyota Motor Corp. is partnered with Charoen Pokphand (CP) * In 2022, PTT Public Company Limited, PTT Oil and Retail Public Company
Group, whose business interests include retail, livestock farming and Limited, BIG, Toyota Daihatsu Engineering & Manufacturing, & Toyota Motor
chemical products, to produce hydrogen derived from farm animal waste Thailand launched Thailand’s first hydrogen fueling prototype station at
to power trucks delivering goods to convenience stores. Bang Lamung district.

* CP Group operates the 7-Eleven convenience store and supermarket chains * The facility can blend compressed hydrogen with oxygen in
in Thailand. electrochemical cells to produce electricity for vehicles in 3-5 minutes,

compared with 45 minutes to eight hours needed to recharge battery-run

* As the delivery trucks have fixed travel routes, limited availability of

. vehicles.
hydrogen will not be an area of concern.

S : N Articles, R rts
ource: Tews Arlicles Repo Copyright(C) Nomura Research Institute, Ltd. All rights reserved. INR 81



54 : TLMYED —HBiEHH- —
FAHNZE (32024 FEKRETICHMUIDSAFT IV R FTE, FT1DIRIF B A HEE
ZoRyb-YO-IZYYayOBEIEERDEHSAFEENDIRERENYT-VEIRHEFE

BESE : bSYYYaY-TH)0Y-CEIFBZERRYIEHS

QO JMEBEMZEL, 2050F X TOERDEHT AR REN RN ABEHBIRE BRI, AT RMZEAEHI DV TBangchaktt  1RIELT, BftIE, 2024 FE K ETICHA
FIDSAFT 5 Ma gz d 2718 SAFDRBIL TH NI 2,

Q Z1OIRIF &L, Al seBmZEiel (SAF) BEADI VT4 T#EHELTHY, EEOREIEDIAM vy T%1BHZ7-6, FEHBOHIEE REREEX BB
LTW3,

oK SRR AR

SAF Utilization Project SAF Promotion Initiatives

* In 2023, National carrier Thai Airways International (THAI) signed an * Thailand’s Department of Energy Business (DOEB) is planning to provide
agreement with Bangchak, a leading petroleum and energy conglomerate, promotional packages for investment in the sustainable aviation fuels
for the use of sustainable aviation fuel. (SAF) business to push the country’s aircraft industry towards achieving net-

* The primary goal of this partnership is to bolster the aviation industry on zero emission goals.

a national and global scale through the adoption of sustainable aviation ¢ The aim is to utilize used oil and byproducts of agriculture to produce a
fuel, all while striving to attain complete elimination of greenhouse gas fuel that will help reduce greenhouse gas emissions.

emissions by 2050. The collaboration aims to optimize sustainable aviation

Package will provide benefits to investors in the first five years to speed

fuel (SAF) usage through shared expertise and technical studies.

up the manufacturing of SAF. Currently, SAFs cost 2-3 times more than
* Thailand's first SAF production plant is expected to be completed before traditional fuels.
the end of 2024, with capacity of 1 million liters a day.

S : N Articles, R rts
ource: Tews Arlicles Repo Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NI~ 82



94 IXNF-EROBIE -EXHH-
JA% - H-F15--TT)3-OEIEEATEIET, ELSFICHIB3CO2HEH BEIFHA

A HE

F1NEXRZBICEI3IRNF-EROBIE

BE - EXNEH

uACJ

o >
=)
D 3
c c
Q
()
=0
O~

» UACJ, the aluminium rolling and manufacturing facility in Thailand , signed an
agreement with Kansai Energy Solutions, Thailand, to install 40,000
photovoltaic panels on the rooftop at Rayong Works. This project is
anticipated to reduce carbon emissions production by 14,000 tons each year.

- The Energy Efficiency Plan (2015-2036) sets a target of realizing 14,515 ktoe
of energy conservation in the industry sector to achieve a 30% energy
intensity reduction by 2036.

« Thai Government Launched a Bio-Circular-Green Economic Model focusing
on promoting 4 industries with potential to increase the economic value to
4.4 trillion THB (24% of GDP) in the next five years.

o Under BCG model, Millcon Steel uses iron slag, an unwanted byproduct
from steel manufacturing, to reinforce roads. It also uses slag to make
concrete blocks.

o Bangchak Corporation, energy conglomerate plans to focus on projects
related to electric vehicles (EVs), including the development of EV
charging facilities to support BCG economic development.

Transition
Technology

e’

= On April, 2022, PTT Exploration and Production Public Company Limited
initiated Thailand's first CCS project study operations by 2026, expecting to
reduce CO2 emissions by approx. 700,000-1,000,000 tons per annum.

= TCP Group collaborated with International Union for Conservation of Nature to
develop a_three-year plan, which included_developing packaging that would
be 100% recyclable by 2024, replenishing more water than the company uses
by 2030, and achieving carbon neutrality.

EESBOIRNYHEEHSE (2020~2050%F)

2,113

2,560

2,968

3,334

3,657

Unit: Petajoules

4,176

3,935

Source: News Articles, Reports, NRI Analysis
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Pilot Hydrogen Technology Project Feasibility Study on CCS
* The Industrial Estate Authority of Thailand (IEAT) has partnered with six * In 2022, Japan's Inpex and JGC collaborated with Thailand's state-owned
Thai and Japanese corporations to explore the integration of hydrogen upstream company PTTEP to assess the feasibility of launching a carbon
fuel technology within the industrial complexes of Map Ta Phut and capture and storage (CCS) initiative in the Thai market.
Smart Park, * The collaboration aims to explore CCS solutions to reduce carbon
* The Map Ta Phut industrial estate encompasses an area of 1,112 hectares, emissions in sectors such as oil and gas, hard-to-abate industries, and
and the development of Smart Park, which spans 220 hectares, is aimed power generation.

at providing support to the S-curve industries within the Eastern
Economic Corridor. Smart Park's CO2 emissions are anticipated to be
73% lower than industrial estates relying on fossil fuel-generated
electricity.

* Itinvolves identifying and evaluating facilities as well as procedures and
technologies concerning CCS to build economically viable CCS solutions.
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E Prayut Chan-o-cha,
Prime Minister (at COP26
Summit, Glasgow, Scotland, Nov,2021)
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Prayut Chan-o-cha,

Deputy permanent secretary at the Energy Ministry,

A (at Future Energy Asia and Future Mobility Asia
Exhibition and Summit 2023, May, 2023)
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Varawut Silpa-archa,
Minister of Natural Resources and Environment
(at COP27, Sharm El-Sheikh, Egypt, Nov,2022)
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Prayut Chan-o-cha,
& Prime Minister (at Voice of the Global
South Summit (Virtual event), Jan, 2023)
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Prayut Chan-o-cha,
Prime Minister (at COP26
Summit, Glasgow, Scotland, Nov,2021)

“BE, TE EIZIGE B503I75-DS1TEENHIINEE, ETTIETHEINSCOP28T, FldABREBHITSH < DEB K TEMFRICRI DEYE,

Varawut Silpa-archa,
Minister of Natural Resources and Environment
(at COP27, Sharm El-Sheikh, Eqgypt Nov,2022)

Source: News Articles, Reports
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O With 43.6% of the nation's electricity coming from coal in 2021, Malaysia burns more coal than it did 20 years ago. Due to coal's
s low cost in comparison to other energy sources, there is a high reliance on it.
O Malaysia spends approximately 11.6% of GDP (as of 2021) on fossil fuel subsidies, which is significantly higher than several
advanced economies and regional peers.

AEHNIRINF-BEOCO2HEE (20215F) SBRIBIRIF-HEE (20205) IxIF-HERE (2020%)
HHEHE © 250 MTCO2/year Total energy consumption: 2,393 PJ Total energy consumption: 2,393 PJ
D Power - Transport - Qil
COZ}#&E&I B Transport [ industry ] Natural Gas
;?\ }l/:\i‘_s;‘ﬁ %E [ industry [ Residential [ electricity*
|:| Buildings - Agricultural |:| LNG
- Other - Others* |:| Coal
(Non-specified)
*Others include Commercial and public services, Non-energy *Electricity is produced by coal, oil, natural gas & renewables
use, Fishing

B |nvesting in grid infrastructure, installing rooftop solar systems, energy storage systems and network
system operating costs.

® |ifted ban on exports of renewable energy, as part of efforts to develop its clean power industry and boost

SE R non-fossil power generation

CO2HRL?
ERYHEH

B Carbon Capture and Storage (CCS) technology and Bio fuel use to limit CO2 emissions.

B Use of palm-based biodiesel and promote natural gas-vehicles in the public transport sector, particularly
targeting taxis and buses.

B Promoting EVs and expanding EV charging infrastructure network.

Source: Ministry of natural resources, environment and climate change, Energy Commission, BP Stats, IRENA, IEA, UNFCC, and News Articles i . i MI
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* 45% reduction in Greenhouse
gases (GHG) from 2005 level by
2030

* Establish one low-carbon
hydrogen hub by 2030

20404

20504

40% of renewable energy in
the power mix by 2035
Establish additional two hubs
by 2050

Net-zero GHG emissions by
2050

Produce up to 2.5 Mtpa of
green hydrogen by 2050

* 31% Renewable energy (RE)
capacity for electricity
generation by 2025

Phase out existing coal-fired
power plants by 2040
40% renewable energy

capacity for electricity
generation by 2025

70% RE installed capacity
share by 2050

« Deploying 10,000 Ev
charging points by 2025

* Increasing the public
transport modal share (40%
by 2030) in urban areas

At least 38% electric vehicle
(EV) usage by 2040

Achieve a 50% public
transport share by 2040

Public transport modal share
to reach 60%

+ Total CCUS storage capacity
by 15 Mtpa by 2030

Source: Enerdata, Bank Nagara Malaysia, Ministry of Economy, UNDP, UNFCCC, News Articles

« Energy savings of 22%
compared to business-as-
usual scenario by 2040

Energy savings of 23%
compared to business-as-
usual scenario by 2050

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. M| 89
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* Renewables will dominate installed capacity by 2050. However, (Unit: GW)
the contribution of Renewables to the total generation mix will [ coal
be comparatively lower than fossil fuels, particularly natural gas. [ Gas 98
* This reflects the inherent low-capacity factor associated with ol

solar, compared against the high-capacity factor. [ rRenewable

* The share of coal-fired power generation is expected to ramp
down over time, driven by natural retirement timelines of
existing coal-fired power plants. }

* No new coal-fired power plants will be built, resulting in a near-
complete phase out by 2045.

* Gas is expected to act as a lower-carbon transition fuel away
from baseload coal, and will be the dominant source of fuel for
baseload power.

* Annual investments in renewable energy excluding BECCS
increase in Malaysia to be on the order of USD 3 to 17 billion by
2030 and 5 to 30 billion by 2040.

2021 2030 2040 2050

é )

= As per the National Energy Transition Roadmap (NETR), the goal of reaching a 70% renewable energy (RE) share of installed
@ capacity by 2050 is anticipated to be met, primarily due to the extensive installation of solar PV systems. Significant solar
capacity growth is required in the next three decades, with 59 GW of installed capacity by 2050.

\. J

Source: News Articles, Reports, Climate Analytics Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NRI 90
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* By 2050, solar PV could reach over 150 GW due to the wide availability of the resource and land with corresponding

implications for reinforcement of transmission and distribution systems.

* Further, as solar power installations require more land and resources, the country is gradually tackling this challenge
through initiatives like establishing designated renewable energy zones such as the Sarawak Corridor of Renewable

Energy.

REE

[ Hydropower 362
[ solar PV (includes rooftop and utilities) 318
1
|:| Thermal Biomass (include biomass CCS) 289%
37%
(Bf3L : TWh) 225
164 39%
RN 37% s
58%
54%
53%
9% 7% 5% 6%
2018 2030 2030 2030 2030 2050 2050 2050 2050 2050
BES PES TES 1.5-S BES PES TES 1.5-S 1.5-S
*Note: RE90O  RE100

] HydroPower
[ solar PV (includes rooftop and utilities)
|:| Thermal Biomass (includes biomass CCS)

(B4 GW)

2018

2030
BES

2030
PES

RIARE

188

136
109 PAY
20%
78
76%
76%
4% 3% 3%
2030 2030 2050 2050 2050 2050
TES 1.5-S BES PES TES 1.5-S
RE9S0

1.  Base Energy Scenario (BES): It assumes that current or planned polices are not adhered to or rolled back. This scenario is similar to a "business-as-usual” scenario.
2. Planned Energy Scenario (PES): The PES reflects current plans and other expected objectives or policies that were approved as of the time of conducting the analysis.
3.  Transforming Energy Scenario (TES): The TES describes an energy pathway based largely on currently available and competitive low and zero carbon technologies. It is characterized largely by renewable energy expansion and energy

efficiency.

4, 1.5 Degrees Scenario (1.5-S): The 1.5-S is more ambitious energy pathway, and outlines options to further reduce CO2 emissions in the energy system in challenging sectors.

Source: IRENA
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* According to the Renewable Energy Roadmap Malaysia has
the largest potential of 269 gigawatts for solar PV.

* Malaysia receives approximately 4-5 kWh/m2 of solar
irradiance per day, one of the highest rates in Southeast Asia.

IFVARIKEG A REDTHEM

BH R ERTREMDHEE

* According to IRENA, as of 2021, Malaysia's wind capacity was
minimal, constituting approx. 0% of its energy mix.

* Malaysia has limited wind energy potential, indicated by average
annual wind speed of 1.8 m/s, below the recommended 4 m/s
for viable small wind turbines.

IFVARIR A FEDRIHEM

Scenario LCOE~ Total area Capacity Generation Scenario LCOE~ Total area Capacity Generation
(USD/MWh) (Km?) (GW) (TWh) (USD/MWh) (Km?) (GW) (TWh)

50 to 100 6,608.4 2379 3471 40 to 100 43 0.01 0.03
Relaxed

100 to 150 258,848.6 9,318.6 12,436 Relaxed 100 to 150 996.9 3 49

50 to 100 2,068.2 74.5 108.5 150 to 200 543.9 1.6 2.2
Moderate

100 to 150 52,506.9 1,890.3 2,538.2 100 to 150 525.5 1.6 2.6

Moderate

50 to 100 123.5 45 6.5 150 to 200 3475 1 14
Restricted

100 to 150 5,387.5 194 260 40 to 100 1.9 0.01 0.01

50 to 100 64.9 2.3 34 Restricted 100 to 150 85 0.3 0.4
Urban

100 to 150 898.9 324 43.7 150 to 200 22 0.1 0.1

*Note:

1.
2.
3.
4.

A Levelized Cost of Energy (LCOE): LCOE ranges are only shown for ranges with technical potential results.

Source: National Renewable Energy Laboratory, USAID

Relaxed Scenario: It includes forested areas, agricultural areas, no slope exclusion and exclude protected areas, water bodies, urban areas.
Moderate Scenario: It includes agricultural areas, (for solar: less than 5% slope exclusion, for wind: less than 20% slope exclusion) and excludes protected areas, water bodies, urban areas, forested areas.
Restricted Scenario: For solar it includes less than 5% slope exclusion, for wind less than 20% slope exclusion and excludes agricultural areas, protected areas, water bodies, urban areas, forested areas.

Urban Scenario: It includes urban areas, less than 3% slope exclusion and excludes agricultural areas, protected areas, water bodies, forested areas.

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. M| 92
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* Final energy consumption in the transport sector is completely
dominated by fossil fuels (98% in 2020), mostly oil.

* The reduction in emissions is attributed to a high electrification
rate, along with the introduction of hydrogen and other biofuels
into the fuel mix.

» The government is aiming to achieve 80% electric vehicle (xEV
and E2W) penetration in the vehicle fleet by 2050. For that, there
are various initiatives includes “National Energy Transition
Roadmap”, “Low Carbon Mobility Blueprint”.

(Unit: Petajoules/yr) 1222

969 26%

907

98%

2%

2019 2030 2040 2050

[] oil and e-fuels [] Natural Gas [] Biofuel [ Electricity [l Hydrogen

Hydrogen forecast: usage of hydrogen to
power heavy vehicles and public transport

Source: Climate analytics, Malaysian Green Technology
and Climate Change Corporation

EEIBFIRNXERAOER (2019~2050F)

* Primary energy demand in industry is mostly met by fossil fuels
(65% in 2020).

* The share of electricity in the sector's energy mix is also steadily
increasing since 1990 reaching 33.5% share in 2019.

* The electricity use in the sector could increase by up to 35% by
2030 and 61-73% by 2050.

* The share of fossil fuels in the energy mix is on peak by 2025-30
and a declining trend after that to reach 35-40% share by 2050.

(Unit: Petajoules/yr)

* Include Biomass and Biogas

853

42.3%

14.9%

2019

E] Natural Gas
|:| Oil and e-fuels - Biomass* - Hydrogen
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—9.3%

885

68.0%

= 3.6%=

O
4.070

2030

3.1%
0.5%

|:| Coal

1,157

73.6%

— 2 2% =

2040

0.3%
0.3%
2.4%

= Electricity

1,371

70%

—3.1%—

2050

0.1%
0.2%

3.8%
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IL-VT7DEXEDEFOIRIVF—EZE(L, IRENADOPESYFTUATIZ2018FEN52050F X T

[CIZX(EIE, TESYFTUAP1S5-SYFTUATE2030FENISIENERICH S
BEDFCHIBZIRNF-I1TRHIRIF-EREDAR

s B -EYMAOHEFIEER (1—API-Ak-L-JWUYY (ECRL) BibpETOYIINE) NETHRTHY. EHEEDEMH,
BrcshBcKAEYENEDENIC K-> TEDE, IANTOYFYA (PES. TES, 1.5-S) TFABIN TS

o NAAKRRHZ, 2030FE &Y EEE%E5|Z LIS, B30XHIEY, £-IR1E. BFEB1ONMAT—EILFHEIDILKEZRETLTNS

s BROERIRINF-BITO-FYYT(E 2050 FEXTICAHATBERBEDE-SI I VIT7%260%. EXBENE (XEVEE2W) DERE%E
80%ICTBILEBIZELTHY. EHHEEORLLEFICOENZE FHEENS

(8 : KFY2-)) IRENA ;I
0 =g
- . 1,770
O ==
B A%
B JCrARRe

987

1,298

2018 PES (2030) TES (2030) 1.5-S (2030) PES (2050) TES (2050) 1.5-S (2050)

*Note:
1. Planned Energy Scenario (PES): The PES reflects current plans and other expected objectives or policies that were approved as of the time of conducting the analysis.

2. Transforming Energy Scenario (TES): The TES describes an energy pathway based largely on currently available and competitive low and zero carbon technologies. It is characterized largely by renewable energy expansion and energy
efficiency.

3. 1.5 Degrees Scenario (1.5-S): The 1.5-S is more ambitious energy pathway, and outlines options to further reduce CO2 emissions in the energy system in challenging sectors.

Source: International Renewable Energy Agency and News Articles Copyright(C) Nomura Research Institute, Ltd. All nghts reserved. MI 94



V-V7  EENBFICETZIXINF-FIBAOEK
VV-ITDEZEZFE, £FOIRINF-HEED30%Z GHE K- HKMELPLTHY,

2050 F FTCIcZDEIFF37%IC LR T3 FIEIND
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=

* (LREZETR. TYEZT XTI /- VORERDOFZK10%EKRICEFRIBIENTEINTND

o SKSMETIZ. 2030F L%, =% (BF-BOF) DEEZNGIRINBRAATHY., 1.5°VFVAICHNT, BRUPRSKAI COEE
BITCHOELEN, 2050F R EMBEEBREDONETEMNT 2L FREINTNDS

(B{3L: Petajoules)

- Cement

|:| Chemicals
[:l Iron and steel
|:| Other Industry*

15,504
13,824
10% 13,104
10% 9%
11% 5 ' 6
I .
7,728 9% 10%
16% X
—10%__| 35% 35% 34%
30%
47% 48% 51%
2o 44% 45% 45%
20304 (TES) 20304£(1.5-S) 20504 (PES) 20504 (TES) 20504£(1.5-S)

20184

20304 (PES)

*Note:
1. Planned Energy Scenario (PES): The PES reflects current plans and other expected objectives or policies that were approved as of the time of conducting the analysis.
2. Transforming Energy Scenario (TES): The TES describes an energy pathway based largely on currently available and competitive low and zero carbon technologies. It is characterized largely by renewable energy expansion and energy

efficiency.
3. 1.5 Degrees Scenario (1.5-S): The 1.5-S is more ambitious energy pathway, and outlines options to further reduce CO2 emissions in the energy system in challenging sectors.
*Other Industry includes: Ammonia, Glass, Wood processing, Natural rubber, Food, Textile, Gross ceramics, Bricks, Paper, Pulp & Printing, Aluminium and non-ferrous metals

Source: IRENA

Copyright(C) Nomura Research Institute, Ltd. All nights reserved. MI
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O Malaysia’s advantageous geographical location offers abundance of indigenous Total installed power capacity* (GW)
Renewable resources (RE), readily available for power generation such as abundant
solar radiation, 189 River basins for small hydroelectric power, etc. 50 -
U >
= g O However, Non-renewables still dominate, comprising 77% of the installed capacity 40 A
o S mix in 2022.
c c @ 30 A
8 S %‘; = The NETR aims for 70% RE installed capacity share by 2050,
6 b S:.Il; predominantly driven by solar PV installation. 20
= = The Malaysian government aims to expand Battery Energy Storage
Systems (BESS) with a total capacity of 500MW by 2030, enabling the 10 A
storage of excess energy generated by solar panels for later us 0
2021 2030
Q To achieve the net-zero target by 2050, the government plans to restrict the
development of new coal power plants, leading to an almost complete phase-out by
2045. The government initiative include:
g @  Malaysia produces 13.9 million tons of Municipal Solid Waste yearly,
o Bio servin_g as pptential feedsfcock for power generation (waste-to-energy) %
% energy and biofuel in transportation. 19%
lg o NETR Also aiming to increase biomass and biogas power
c generation capacity to 1.4 GW by 2050 Renewable Renewable
g ' energy installed 45% energy installed 52%
‘@ @ - Natural gas is expected to be more than just a transitional fuel, capacity (2021) ?  capacity (2030)
c ; .
© Natural accounting for 56% of total primary energy supply by 2050.
= Gas
6 = Government is also taking initiative such as Green hydrogen and
ammonia co-firing in collaboration with PETRONAS (oil & gas company) 2%
fﬁ’?r;g to decarbonise Tenaga Nasional Berhad (TNB) generation plants.

Hydro Solar M Bioenergy

Source: News Articles, Reports, NRI analysis
po 4 Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NRI 9
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Feasibility study to develop a decarbonization roadmap for TNB Combined-cycle power plant Project
Genco's coal-fired power stations

* The Pulau Indah power plant (PPP) is a combined-cycle power plant

* IHI Corporation (IHI) announced the completion of its joint feasibility study (CCPP) under construction on the island of Pulau Indah in Selangor,
with TNB Power Generation Sdn. Bhd. (TNB Genco) in June 2023, and also Malaysia.
agreed to proceed with TNB Genco’s coal-fired power stations. * Upon completion, the PPP will generate 1.2GW of low-carbon electricity
* The feasibility study aimed to develop a decarbonization roadmap for TNB and connect to the national grid, serving to the power demand in the
Genco's coal-fired power stations using IHI's ammonia and biomass Klang Valley.
combustion technology and to study its economic feasibility. « This plant is being developed by Worldwide Holdings Berhad

(conglomerate) and Korea Electric Power (Electric utility company).

* The project received notice to proceed (NTP) in January 2021 and
construction began in May 2021. It is expected to be commissioned in

January 2024.

S : N Articles, R rts
ource: Tews Arlicles Repo Copyright(C) Nomura Research Institute, Ltd. All rights reserved. IN® 97



YV-Y7 : ELEVES -BHHH- LE

FRE2070 b DKFBRIGEIREERDLED, EIIRAACEILAFOEELREEL, E
RAJREERBEDEMEICHRYEBATNS

BHRE : JVU-Y-77)0Y-ELb509Y3Y-T9)09-CBI3E LW M

O IRARLERBEEREIL-Y T BETHESEDCIF I-LRIE, JY-VkREEE - Bt L, 2030F X TICERMB003 b0 B EAD R EREBIET,
RIKFICTBIL AL (E, 2030 F X TICERMEIG20A MV EWSNL-Y 7 OB EICERL, REICHII3TY-VkREENERAIAEHERATET T UL

KENYI-FI-YOFESL

JV-IkFEI1-IPVT1RIT1

* Japanese companies Eneos and Sumitomo Corp. have partnered with SEDC * Asahi Kasei, Gentari Hydrogen, and JGC Holdings successfully completed a
Energy in Malaysia to produce green hydrogen using power from hydroelectric feasibility study for a 60-MW alkaline water electrolyzer system to produce up
plants. The initiative aims to diversify fuel supply for decarbonization. to 8,000 tonnes of green hydrogen annually in Malaysia.

» The process involves electrolyzing water with power from hydroelectric plants, * The joint initiative aims to advance the use of a 60 MW water electrolyzer for
resulting in green hydrogen production without emitting Co2. The objective is commercial-scale green hydrogen production, contributing to the
to achieve an annual production of 90,000 t by 2030. decarbonization goals of Japan, Malaysia, and Southeast Asia. The project

- It's part of a strategy to boost supply of hydrogen in Japan and export up to supports Malaysia's goal of reaching 200,000 t of green hydrogen per year
3 million tons yearly by 2030, tackling Japan's high production costs. by 2030, positioning the country as a key hydrogen hub in the region.

S : N Articles, R rts
ource: Tews Arlicles Repo Copyright(C) Nomura Research Institute, Ltd. All rights reserved. INRI 98
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Carbon dioxide capture technolo

» Toshiba Energy Systems & Solutions Corporation (Toshiba ESS) and TNB Power
Generation Sdn Bhd (TNB Genco), have collaborated on the application of CO2
capture technology to fossil-fueled power plants in Malaysia.

* The agreement promote the introduction of CO2 capture equipment for coal
fired power stations, such as the relatively new 2 GW Jimah East Power ultra
supercritical coal-fired power plant and other power plants owned by TNB
Genco.

» It will contribute to Malaysia's decarbonization objectives by combining TNB
Genco's operational proficiency in thermal power plants with Toshiba ESS' CO2
capture expertise from prior projects and its local network in Malaysia.

» Together, the goal is to offer CO2 capture facility installations in Malaysian
thermal power plants, advancing the nation's decarbonization efforts.”

S : N Articles, R rts
ource: Tews Arlicles Repo Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NI~ 99
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E C tion (Petajoul
= Under National Energy Transition Roadmap (NETR), the Government is nergy Consumption (Petajoules) 2,470

aiming to achieve a 60% public transport modal share and 80% electric
vehicle (xEV and E2W) penetration in the vehicle fleet by 2050.

1,842

ﬁ o Also, promoting strong local EV manufacturing to attain 90%
domestic production of EVs. 1,424

EV
o Targeting to Install 10,000 EV charging stations by 2025 along 921
highways and at selected commercial buildings in collaboration with
strategic partners, among others, TNB, Plus Malaysia Berhad (PLUS),
Permodalan Nasional Berhad (PNB), Gentari and Sunway Group.

L >
==
EEs
= =
v
[ )
= o
O~

« The Government of Malaysia is also aiming for 5% of heavy vehicles
L utilize hydrogen by 2050 2020F 20304 2040F 20504

GH2 o The first mobile hydrogen refueling station for transportation in

Peninsular Malaysia will be operational in 2024. EV (%ﬁé Ej]i) B (2020~2030$)

= Under Low Carbon Aspiration 2040, the Government is aiming to 125,000

. . . o . . 125,000
introducing fuel with a 30% biodiesel (B30) mixture as an alternative fuel ! 1 | _—
for heavy vehicles, and a 25% use of liquefied natural gas as an alternative 7] 4,449 — |

fuel in the marine transport industry. 4,000 A

2,717

» NETR proposes Up to_47% SAF blending mandate by 2050 3,000
gl

o A bio-refinery will be developed in Pengerang, Johor, to serve as a 2,000 1 1,642

Bio Fuel catalyst for creating hubs to produce a range of bio-based 1000 A
products, including SAF, hydrotreated vegetable oil (HVO), !

advanced sustainable fuel (ASF) and biochemical.

Transition Technology

20204 20214 2023F 20304

S : N Articles, R rts, NRI i
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Sustainable aviation fuel (SAF) agreement

Malaysia Aviation Group (MAG) has signed a sustainable aviation fuel (SAF)
offtake agreement with Petronas Dagangan Berhad “PDB" (Retail marketing
arm of PETRONAS), as part of collaborative efforts to make the 1st SAF

production available in Malaysia at a commercial scale.
Through this partnership, MAG will purchase the SAF from PDB as a part of
its commitment to achieving net-zero carbon emissions by 2050, with the

first delivery scheduled to begin from 2027 at Kuala Lumpur International
Airport (KLIA).

Source: News Articles, Reports

Neste MY Sustainable Aviation Fuel (SAF)

On June 5, 2022, Malaysia Airlines operated its first passenger flight using
Neste MY Sustainable Aviation Fuel (SAF) on flight MH603 from Kuala
Lumpur (KUL) to Singapore (SIN), refueled at Kuala Lumpur International
Airport (KLIA).

This flight utilized a Boeing 737-800 aircraft powered by a blend of
conventional jet fuel and Neste's SAF, made entirely from renewable waste
and residue materials, including animal fat waste used for the fueling
process.

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NRI 101
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Biofuel production facility

¢ On 4th June 2023, EcoCeres Inc. (Advanced bio
refinery company) announced a investment in a new
biofuel production facility in Pasir Gudang, Johor,
Malaysia.

* The facility will serve as a major production hub for
hydro treated vegetable oils (HVO), sustainable

aviation fuel (SAF) and bio-naphtha with an annual
capacity target at 350,000 metric tons.

* This project will be fully completed by the end of 2024.

* Malaysia aims to produce 240,000 tons per year of
Used Cooking Qil (UCO) by 2030, contributing to

waste-based bioenergy initiatives.

S : N Articles, R rts
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Energy Consumption (Petajoules)
* Malaysia's Sarawak state is planning to set large-scale commercial
B - production for green hydrogen, blue and green ammonia by 2027 at 1,758
@2 ABLL Bintulu Petchem Industrial Park.
~ O =1
= £ Ea 1,591
Qo 9 GH2 o This plants will also create opportunities for new hydrogen-
O - based industries such as the manufacturing of electrolysers,
fuel cells and the green chemical industry.
1,172
* Malaysia is considering the expansion of its B10 biodiesel
lf programme, which requires the mandatory use of 10% palm oil, to
its industrial sector.
Bio Fuel o National Energy Transition Roadmap (NETR) is aiming for 837
Increasing the bio refinery capacity to 3.5 billion liters by
c & @/0 2030 . o . , .
o 8" * By 2050, NETR is also aiming to achieve energy savings of 23% in
= 0 | Energy the Industrial and commercial sector compared to business-as-
< £ | saving usual scenario
e (9}
- ,2 » CCUS offers a solution for hard-to-abate industrial emissions, with
potential repurposing of Malaysia's existing petroleum facilities
@ o Under NETR, the Government plans to establish 3 CCUS hubs
\ !” (2 in Peninsular Malaysia, 1 in Sarawak) with a total storage
ccu capacity of up to 15 Mtpa by 2030. Additionally, there are
plans to develop three more hubs with a total storage
capacity ranging from 40 to 80 Mtpa by 2050. 20205 2030% 20405 2050

Source: News Articles, Reports, NRI analysis
po 4 Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NRI 103
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CCS project

* PETRONAS (Energy company) is developing a MYR4.5 billion (US$1
billion) mega CCS project in the Kasawari gas field off the coast of

Sarawak, Malaysian Borneo.

* Upon completion in 2026, the Kasawari plant will annually reduce 3.3
metric tonnes of CO2 emissions, marking it as one of the largest offshore
CCS projects globally.

* The Government is also aiming to build six Carbon capture, utilization and
storage (CCUS) hubs with annual capacity ranging from 55 to 95 million
tonnes by 2050.

Source: News Articles, Reports

KENYI-FI-YOWEIL

Commercial production and export of hydrogen

Malaysia's Sarawak state plans to commence large-scale commercial
production and export of hydrogen through its projects, H2biscus and
H2ornbill, expected to be operational in Bintulu Petchem Industrial Park
by 2027.

H2biscus project in Sarawak plans to produce 7,000 tonnes of green
hydrogen annually for domestic use, along with 600,000 tonnes of blue
ammonia, 630,000 tonnes of green ammonia, and 460,000 tonnes of
green methanol for export.

In addition to green hydrogen production, the plants will also create new
hydrogen-based industries such as the manufacturing of electrolysers,
fuel cells and the green chemical industry.

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NRI 104
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National Energy
Policy

National Low Carbon
Cities Masterplan
(NLCCM)

Source: News Articles, Ministry of Environment and Water

2022

2021

Energy
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Low Carbon Mobility e
Blueprint (2021-2030) 20AY Transport
National Automotive 2020 Transport

Policy (NAP)

Source: News Articles, Ministry of Environment and Water

EBRERCHIZ2BHEAOBTEIRLL. NVBEDREIE
NABZ&EMT 3= OBEREHEH

NAP2020[3, YLV 72BEEELE, TVI 7YY, &ilflchl
i) -5 -t L, #HTh) BB EEEDFR LK ELER
IR EBNELTVS,

REEEIT. BTBER CHANAP2014% 58k LI=EM T, FIC3 20D E
EREMEMENTNS : RIERBSHE (NxGV)  Y-FAELT
DEEYT1 (MaaS) | EXFEa (R 4.0) TH3,

2025 X TCINL-Y 742+ T
10,0001FFDEVF BN k
#B#7,

ROV HR-V0]
SYRXY R PHBHBERANS
FITARCEDE T, 1 FEH
(L BRARIDICEEDER%E
ERPERIICBEIET B,

20254 % CI25.3 Lge/100km
EWOASEANMAEDO-FYYS

(SR> TUkFHEHEZEIET

3,
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The Twelfth Malaysia

2021-2025
Plan

Malaysia Renewable
Energy Roadmap
(Myrer)

(2020 - 2030)

National Transport

. 2019-2030
Policy

Source: News Articles, Ministry of Economy, National Institute of Public Administration, Sustainable Energy Development Authority Malaysia,

Government Press Releases

General

Energy

Transport

WKB (Wawasan Kemakmuran Bersama) 2030840203071
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O EAEHE,

COFTEOD T COBEIE, A TFEEOHE., EROE, RREOR
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RO-FYYFE, 2050FFTlckyh-P0-I3vyavn BEEXERK
310, BIFHNE 3 FEDTFEEZRZL TS,

O-FYyT[3E7, IRVF-BERSTEICH 20 FEBE LR N %
Bh(337z8 ERIRNA-BITEEROFIZBELTVS,

EOREHFNESHIEICERZEE, FlCAFEELTIEIE
DT 1ICEL GRVMERRIR EZIREL, ARICOBYAT AN RE
[L5RBBHEEERT B,

IRNF-2HEEKE
(EECA) | IR F-EHE.
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CNEDEEPIIEESHETEEY, BEb3EKERTEICTIREHNDRY A EBEY AR, GRZBINDRYEAESLICIEIE T B, BELDERTTHIDE &L,
BADHH R THIIFNF-EBFITHY, [FEFIDELRERBED, BUT, ERIFNF-HEEBFLIE, COFBEED T, VL—>TdEHHRAGICHIIEHEETELLNF-
DHEEBHED23%71'5, 2025F/2/431%, 2035FE((340% (55| E FIFBFETHB, VI—>Tld, BEEIO~/ X8> TLyIIcBELELIIC, EEFHZMNISZ
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Malaysia’s head of delegate
(at COP27, Sharm El-Sheikh, Egypt, Nov, 2022)

"TIREBEENICHESERKER, TTICHRPTRIELE, L5, A2 DRRZEDL TS, BESIHHILEVRY, CHEDRIEIZENLTSEDY T, REBLIES
LASDPREFLECEILL S, CNIBEARICTZEE U RTZIEDLHS, BIEDIX, SVIFHT ATBELHREENE ST, BIRELYLISEETSIEDIC, BEELIETTE
ELLBLIINIBBEL ), BIEDIRSLYIFRATREGFFKERLDIC, IEREFEFNDBITENREY, TIINE L EFHIRMDOFIFERAXT S, “

Sri mustapa bin mohamed,
Minister in the prime minister’s department (ECONOMY) (at 2022 High-level Political Forum On Sustainable
Development, Sharm EI-Sheikh, Egypt, June, 2022)

COEHNL, LN F TR DX MEILFNF - DFEFNBTTI BEDEFEBERZEDTH B, COFIEIR, VL—>THLTENF—EHETE [ TIELLEESRA TOBTE
ZAFREL TLB, ,”

Transition
Technology

a Nik Nazmi Nik Ahmad,
Natural Resources, Environment and Climate Change Minister
(at National Energy Awards (NEA) 2022, Mar, 2023)

Source: News Articles, Reports
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KM : BEOCO2HEH S
20214, ARF—RIRINFRIELED49.8%, REED46.6%% 5 H3B

S EFRICO25EH E L HIRICH (372 ERY #H

Q In Vietnam, GHG emissions have multiplied fivefold in the last 20 years—largely fueled by significant growth in the energy sector.

e Q The energy sector is responsible for more than half of the country’s GHG emissions, followed by agriculture, industrial processes, and
waste.

Q In the National Climate Change Strategy, the government of Viet Nam sets a cap on total emissions of 185 MtCO,e in 2050.

SBENIRIF-EOCO2HEHE (2020%) BPIBIIRINF—HEE (20205F)

IRNF-HEE (20205)

HHEHE © 299 MTCO2/year Total energy consumption: 2.763 PJ Total energy consumption: 2,763 PJ

] power = Industry [ coal
COZ};F&EKI - Industry - Transport E Oil Products
*}l/*‘_‘;ﬁ EE - Transport - Residential |:| Electricity*
] others ] Agricultural Renewable
[ others* [ Natural Gas

*Others include Commercial and public services & Non-energy
use

*Electricity is produced by coal, oil, natural gas & renewables

B Viet Nam government has adopted a plan to not develop new coal-fired power plants after 2030 and will
gradually reduce its coal fleet after 2035.

B The draft PDP8 proposes 50% renewable share in 2045, which requires 42.7 GW of onshore wind, 54 GW
of offshore wind capacity

> I
7 ¥TSJ B Vietnam plans to have100% of Viet Nam'’s transport sector will be operated through electricity or green
CO2HIBOD ik energy, by 2050

ERYHE M B Encourage the usage of ethanol blended petrol, E5.

B The Vietnam Energy Efficiency Program 3 (2019-2030) to reduce average energy consumption in
subsectors compared to the 2015-2018 levels.

Source: Ministry of Industry and Trade, Climate Action Tracker, USAID, IEA

2035FEXCONM LHARRRFEVAT-TIVICEB L AN LBAEI32021EEASLNGE# AL, 2025F X TICKI150077 b, 20304£ X TIC#11,00077 k. 2035 Convrisht(C) N Research Institute. Ltd. All i «a NR
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ERTUEZHEERICKDE, 2040FFTICARFEELZREILEL. BEFREIRILF-0OFIA
ZRETBEHETH S,

NFFLICEIT B R F{EADEYHA

2030 20405 20505

43.5% Greenhouse gases

)

reduction (GHG) in phase out coal power .
\/i\fkﬂ'ﬂ 2030(compared to the business- generation by the 2040s Net zero GHG emissions by 2050
H?\ﬁm?ft as-usual scenario)
AIYRAYVE
installing about 150 GW of
@ will not develop new coal-fired ) g )
power plants after 2030 - wind capacity and about 70
= GW of solar capacity by 2050
Partially stop the production,
hO00] (i) 100% of road vehicles to use assembly and import of railway 100% of transportation to be
0—C ES blended petrol by 2030 vehicles using fossil fuels by green by 2050
Bk 2040
) [ Camos
- pac 16 million tons of green-steel . uzzsdL:;:(T?Ezligtfct?::lsos’(eil
— manufacturing capacity by 2030 9 9y by
_ 2050

Source: News Articles, World Bank and Reports . . . m‘
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RIE (32050 F X TCICAKRFERAZEILL, BEMRIRIF-[CLEIFRELLR8%EZHIEL
W3

BREFBOBHR

RRHEEEORBLLAR (2020~2050%)
Others*: Imported electricity, flexible power sources, Storage power sources
* Vietnam is prioritizing policies to promote the 1 coal

development of solar power on people's rooftops and on [ Renewable (excluding Roof top solar)

construction roofs, especially in areas at risk of electricity [] Gas & Oil 500

shortage such as the North. [] other*

* By 2030, offshore wind power capacity serving domestic 9%

electricity demand will reach about 6 GW, which can
increase further in case of rapid technology development 13%
and reasonable electricity prices and transmission costs. }

(Unit: GW)

* Vietnam is focusing towards the development of offshore
wind power in combination with other types of renewable
energy to produce new energy (hydrogen, green

) : 68%
ammonia) to serve domestic and export demand. 150 7%

—126%

* The country will completely phase out coal in 2050 to 6
1%

generate electricity and will completely switch its focus ——< 47%
0
towards cleaner sources 35% 20%§

2020 2030 2050
é )
* The potential for wind and solar are huge and under the 8th Power Development plan, the government is planning to increase the
@ installed capacity up to 27 GW in wind and 12 GW in solar respectively by 2030.

* In November 2021, Viet Nam pledged to phase out coal by the 2040s. However, the draft PDP 8 suggests that a further 30 GW of
coal will be developed between 2021 and 2030.
. J

Source: The Library of Law, Vietnam
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HIBAISED S, 2050 FEXTILIAAEREGAVPBEREEIRINFT-ICEIEIFHKEEL
BRIEABOREZLD. KAIRNF-HIhIcHEL

NhF LOBERTREIRIVF-DHL A BT REM:

s AERE. EET7IT7ORTERNERBEIXINF-OREICELEETHE-60. BBIICAHEXRBIRIF-BREERLTNS
o 2021FENH2030FEEXTHFEIRERFAFEHE (PDP) OTF. AEBFARIEFIZLEROBZEXRELTHY. BER

BEIRINF-OHRTREAEKRGHEELIETNS

=
(845 : TWh) REE
| B9
B 25
3 ke

[ zoft (MATRNE-tRAEERT)

331

216

179

2022 2022 2024 2024 2026 2026 2028 2028 2030 2030
(Current (RLP) (Current (RLP) (Current (RLP) (Current (RLP) (Current (RLP)
plan) plan) plan) plan) plan)

*Note:

1

plant construction, creating cost escalation and reliability risks.
2.

storage to help firm renewables generation.

Source: McKinsey, THU VIEN PHAP LUAT (Vietnam Laws) and Vietnam Electricity

(BAE 1 GW)

| ES)
@ xBx (BFEOELABXREBER)
B &5

B A2 (EEUHSOIMATIRE.
SAAYAL PYEPERALEANRE )

432

2020 2030

2050 (low) 2050 (High)

** As per the 8" PDP, Total installed capacity in Vietnam is expected to be between 490 GW (Low) — 573 GW (High) by
2050 (excluding exports and renewable energy for new energy production)

Current Plan: The Current Plan relies heavily on foreign coal (57% of total generation and 47% of total capacity by 2030). The current coal-plant build-out is well behind schedule, reflecting the relative cost and complexity of coal-

Renewables-Led Pathway (RLP): This scenario includes wind and solar build-outs (39 gigawatts and 61 gigawatts by 2030, respectively) five times larger than what is now planned and supplemented by natural gas and battery
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KNRFLICEWTIE#TREBD T838GWODRT Y Vv ILOHFTHAEARIY7HIICIRRESN T,
BEAICONTIE,. RIBEFEBRZEILTATITT00GWE WS HEETHHHT=

NEFLICHEDTZREGHREBLREDFEEDRIEENE

*  Electricity and Renewable Energy Authority in Viet Nam
(EREA)IC&BE. EROIVY R (FRRRIZR) (2L TR/
KA/ W-TEYTRICKERREEBRNT VvV O D HERINT,

*  b-=5)1964 GW D55, #15%838 GW, 7KME 77.4 GW. JL-ThvT

48.2 GW,

KEEAXREAIREMDETE

Total potential for solar power, region-wise

BAHRERTEEMDHTE
o ANMLDOBERIE3,260km»bY . ANFTLAORADREBDEEAL.
T EET /s ORISR RAFEH I (Binh Thuand) ¢
ERAEHbE (Tra Vinh#&. Bac Lieu#&. Soc Trang®) Ic&EH 3,

*  ANhJLADNational Electricity Development Plan(C&kd& . ¥ £
BAORE (OWP) DRAEEREII600GWTH2,

o TIUN-IJIXNF-FOHEE. EFEMNICEESNEY A MIEDN
TEBLTEY., RFIC137GWOFE LR DEBRTYIVILEL
W3, (F&X)

Total potential for onshore and offshore wind per region

Total area, Total potential
km? “GW”
North 116,459 83
North Central 41,587 104
Centre Central 26,536 44
Highland 54,508 229
South Central 27,527 130
Southeast 37,280 164
Southwest 23,519 84
Total 330,952 838

Source: Vietnam National Electricity Development Plan, Danish Energy Agency

Onshore “GW"

North 13 11
North Central 11 6
Centre Central 11

Highland 74

South Central 35 81
Southeast 5 5
Southwest 69 34
Total 217 137
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RIEZ. 2019F L BERBNDEKEFEN BN 1A, 2050F I TRE PN AREIFE,
KEREOZIEomEZEHELTWS

£ RBIRIF-FIHOPIR

WESBOIRIVF—EROEBR (2019~2050%) EESFOIRNT—ERAOHEAE (2019~2050%)

» Transport sector's energy consumption has increased steadily * Industrial process emissions increased by 172% from 2009 to
since 1990, growing by around 40% between 2010-2019. 2019 and account for 12% of Vietnam's total emissions.

* In 2019, transportation sector was heavily reliant on fossil fuels, * Emissions in industrial sector are from the production of
primarily petrol with diesel, accounting for 98% of its energy cement (80%), iron and steel (8%), lime (8%) and ammonia
sources. (3%).

* Under Vietnam'’s Transport strategy, the Government of Vietnam is * In 2019, electricity (30%) and biomass (14%) represented 44%
developing a green transportation system towards the transition share of the industry sector’s energy demand while coal
of 100% vehicles in circulation to use electricity and green accounted for 48% of the energy mix.

energy by 2050.

(Unit: Petajoules/yr) (Unit: Petajoules/yr)
938 1,536
1,381
o =205 0.1%
[ 7% <2 1,164
587
48%
98% 14%
1% NPT
20194 20304 20404 20504 2019 20304 2040% 20504
Cd mm-amprel T NA%E Il k%R IESaP Clmix (K%
O =% = =5 Hydrogen forecast: use of hydrogen in' [_] &é-&m#iet [ /Av2 [l k% & UANAEED

Source: News Articles, Climate Analytics, Government press g hj pping sector Copyright(C) Nomura Research Institute, Ltd. All rights reserved. MI 116
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KN FLDEERDEFICOVWT AR AEA -BEFRIRINF-TFOFHTE, WSThDVF
YACBEWTIRIF—HEDBMAFRIINTNS

HEATICBIBTRNE-51 TRUIRNF—EREEORR

o FEIIE. REHIE. EYEXREECIEABRBHCARZURTFELTEY, 2020F (2. BP0 E /R RT1—EIL. AVY
V. Bl (THT. RRIXINF—HEDIONE H5HT-

* 2030FENXY - POVFUALTY-VEREIFUAFFELTND, RA=AF1 VY FVALLLE LT, AEHEEN DB EHHE
BENSZ W\, CO2BEHEN R TREFREINTNS

W 58 (&5 YUY, B TaE20)
g

O t1As
[ amel (ARITHEZSD)

1,217

557

10% 2% : 2% : 2% 0.4%=1%

2020 BSL (2030) GT (2030) NZ (2030) BSL (2040) GT (2040) NZ (2040) BSL (2050) GT (2050) NZ (2050)
*Note:
1. Baseline Scenario (BSL)): This scenario is describe as reference scenario which is based on current policies without exogenous modal shift or interventions in the transport sector.

2.  Green Transport scenario (GT): This scenario analyses a future with higher shares of electrification in the transport sector (75%, 90%, and 90% of cars, buses and trucks by 2050, respectively; 30% electric motor bikes by 2030; 57% electric

passenger train demand by 2050), combined with more RE in the power sector, modal shift towards collective means of transport (70% of motorbikes to metro in Ha Noi and Ho Chi Minh City: by 2050) and no new gasoline motorbikes
from 2030.

3. Pathway to Net zero scenario (NZ): NZ scenario includes the same assumptions as GT and moreover the target to reach net zero GHG emissions by 2050.

Source: Electricity and Renewable Energy Authority in Viet Nam (EREA) Copyright(C) Nomura Research Institute, Ltd. All rights reserved. MI 1 17



NhFL  BESFICEF3IRIVF-FIHOERK

INAIRKZOREBETE, WIS NOIVFTVAICBVWTEEXESEOIRI T HEEDEM

EETHBIFENRINTNS

BEDFICEI3IRNF -1 TRIRINF-(EREDAR

o INTDOIYFIAIZBWNT, 2020FEN52050FICHFTE. AHEGNIMREHER DAY E HHTWEA, BEOARAM (PD)
IFVATE. OV FVAICHATE AR ZDEEENZ )

* TRN1. TRN2, TRN3YFUATE. BENE K - MEHENOIBEANBITTEEDFRERTHAI NS, IRINFHEOENN S
HZEIEHNE L

(2 K592 N ATRAS TR e

1,488
1,434
O & @, AYYY. B, ITYMERIESD)
O==
1,160
1,105
1,049 1,030
89%
87% 75%
91%
9 0694 669 649
91%
553 554 554 555 89% 91% 83%
92% 91% 90% 89%
100% 100% 100% 100%
25%
—— L 4 - - 11% 13%
8% 9% 10% 1% 9% 1% 9% 7% 9%
PD (2020) TRN1 TRN2 TRN3 PD (2030) TRN1 TRN2 TRN3 PD (2040) TRN1 TRN2 TRN3 PD (2050) TRN1 TRN2 TRN3
(2020) (2020) (2020) (2030) (2030) (2030) (2040) (2040) (2040) (2050) (2050) (2050)
*Note:
1. Policy direction (PD): This scenario uses assumptions on all sectors based on the current policy of the Government

2. Modal shifting from road to railway for passenger using passenger high-speed railway (TRN1): In this scenario, it is assumed that from 2030, demand of rail will constitute 11% of total passenger demand and increase to 15% in 2050.
This growth comes from road demand and domestic airway demand.

3. Modal shifting from road and airway for freight using freight high-speed railway (TRN2): In this scenario, the share of freight demand served by railway increases from 5% in 2025 to 35% in 2050. This demand is shifted from road and
airway to high-speed railway.

4. Modal shifting for both freight and passenger to high-speed railway (TRN3): This scenario combines both assumptions of TRN1 and TRN2 scenarios.

Source: Hanoi University of Science and Technology. “Towards a Carbon Neutral Economy in Vietnam: Modal Shifting in Transportation Sector” Copyright(C) Nomura Research Institute, Ltd. All rights reserved. N-{l 118
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NMNFTLDEELII-E2AFTEFEGI4%RE (2016~2020F)  EXERICRZLE,
EERIPYRGOEELII-FPEEEVVITELHD. RO TEEPEELII-THB

EESFOTTI5-ICEBIXRINF—EHEBE (2016~2020F)

* NDClc&BE AT AI030FXTICUAY MEEN OB EHIRS 3126, TUVNICRDEIRAILYESYOERETVIN
hoDEEY THIESYDERICERZES

* NMFLRALREZRCHTEN20 (BERLER) PEHBIBREMOMm ESEA L. BRHBIROTSHICTURZEE) ICELLNAED

ERZERETHTHS
(B{3L: Petajoules)
B Mining
B F&:B and Tabacco processing
Textile
- Wood and wood Products
] Pulp and paper
|:| Chemical production
[ Metallic production
[ Manufacturing
|:| Producing motor vehicles
B construction

El Other Industrial subsectors 1%

1%

933

4% —

| 6%

16%

33%

F—%1%
7%

35%

1% 1% '152!':
[ 8% 10%

39%

0.5%4

Source: NDC Vietnam, Reports

20174

20184

20194 20204
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- ENRE-

FE8RBAHERETEICH T, 2050FE X TICS00GWDERTEARELERTILRESIN.,
BAEARIRIY - RATAFRL LBEMNICESNAYHTESND
NEFLEAHEFDEREBEDOBE

BE-BhoH

Q The government of Vietnam had developed a 8t Power Development Plan for 2021-
2030 with a vision to 2050.
('/f :}' « According to PDP8, Onshore and Offshore wind power to be developed to a
g 3 Wind capacity of 21 GW and 6 GW, respectively, by 2030
4
ﬂ\: % = « Vietnam expects the capacity of solar power will increase by 4,100 MW and
q:) c Solar for rooftop solar power production to increase by 2,600 MW by 2030.
oS NG
G) "’_’ Nl « The total capacity of hydropower, including small hydroelectricity plants, is
Hydro expected to reach 29,346 MW by 2030 and could reach 36,016 MW by 2050.
Stored = This plan intends to develop 300 MW of battery storage by 2030.
Power
c X @ = The plan estimates that by 2030, the combined capacity of biomass and
o g’ Biomass waste-to-energy plants will reach 2,270 MW and 6.015 MW by 2050.
G 2
g < - Vietnam anticipates reaching 37,630 MW of gas power capacity by 2030, with
= b a shift to hydrogen expected for most plants by 2050, leaving only 11,042 MW
— |Natural from conventional gas sources.
Gas
>
8” _ » Regarding coal, Vietnam foresees a total operational capacity of
S = approximately 30,127 MW by 2030.
24 _E - Phasing out the use of coal for power generation by 2050. All coal plants will
@ 3 Coal either be decommissioned or converted to utilize biomass energy or
- ammonia.

Source: News Articles, Reports, NRI analysis

HRREBZEOAER (2020~2050%F)

Total installed power capacity* (GW)

500.0

500 -~
400 H
300 -

1

200
100 -

0

2020 - == e 20504
Wz Ml 5=2EmH |Iﬁ:=*| W AR

1
T

Renewable
energy installed
capacity (2050)

Renewable
energy installed
capacity (2020)

2%

68% 48%

KA B Z0ft AA W K Il \1ARE

Note: Other includes Biomass/Waste and Biogas
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TGS#HE R YBELHBELTIRN LAFIDT V-V R RUT VEZ T HERERE20245F(C
@) FE, Enterprize Energytt ZE AN FEETOI IV FT2030FXTICARHEEZFTTE

BHRE : JV-0-77)09-[CEF3ELRVEH

0 TGS Green Hydrogen#t(&, 71—V Z1-rI)ILEANM AD20505E Ky M OB Z%XIET 318D, 8(84,0007 FIV &R E L. AV FI-E AN LFIDKEZRT IV
=R,

Q Enterprize Energyft. PTSC G&Stt, Fugrott(d, NbF ADEKERLAKREEDMKEBRIC, 2000MWDFE L KRB ERRLTE5V0VANFEE2T
OYI7 MIOWTS0E RV T,

A/ 1-F -V DR & EERALOEIADERICEBKERE

Green Hydrogen & Green Ammonia Production Project Seawater Electrolysis Project to Produce Hydrogen

* In 2022, TGS Green Hydrogen is set to construct Vietnam's inaugural * Enterprize Energy has entered a $5 billion deal with PTSC G&S and
hydrogen production facility. The project, valued at $840 million, is Fugro for the Thang Long Wind 2 offshore wind project in Binh Thuan,
situated in Ben Tre province and is slated to be operational in 2024. Vietnam.

* German firm Thyssenkrupp will partner with TGS to manufacture green * This project encompasses a 2,000 MW capacity and incorporates
hydrogen and green ammonia in Tra Vinh province, commencing in hydrogen production via seawater electrolysis. The hydrogen will be
2024, exported to Japan, Singapore, and South Korea.

o Their objective is to annually produce 216,000 tons of green * The project aims to become operational by 2030, marking Vietnam's first
ammonia and 36,000 tons of green hydrogen to aid in carbon seawater electrolysis initiative.
neutrality and Vietnam's 2050 net-zero target. * Vietnam aims to increase its annual hydrogen production from
renewables to 100,000-200,000 tons by 2030 and 10-20 million tons by
2050.

S : N Articles, R rts
ource: Tews Arlicles Repo Copyright(C) Nomura Research Institute, Ltd. All rights reserved. INRN 121
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BELEDRHDEEL, 2030FEXTICNIAVARE., 2050FEXTICTPVEZTRIERER
ORZEYRETOVIVIRBRIEIMVBEH D ERIND

BHRE : JV-0-77)09-[CEF3ELRVEH

0 Doosan Enerbilityld, AbFAOIRNF-HARFAHLCEEB FRMARBLIREL, 7Y-VIRNF—-V1-Y3aVDH#EEZBIEL. AN AICBI27 VEZ T REERE
FDI1—ICYTA1- AIT1% £, NN AL, 2050FF TIC25,632MWO P VEZ P K AR BRI EHZRT I BIZEL TV,

O SGCIFY—¥PECCIE AMFADTRRAXNDNSOBRIICED Y, BR AN RBAE/NAANA-R-AICERT 51HCHALTNSE, CON-F—YvT 5 ERRAEEER
BICESFEE GiRa{RET 2, N A 2030F L2050 F XTI, SMAVAR B EEMEBOSOVIIMER T #BELLTVS,
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Feasibility Study for Ammonia Co-fired Power Plant

* Doosan Enerbility (South Korean power plant builder) has signed an MOU
with Vietnam's Institute of Energy and the Korea Electronics Technology
Research Institute to do feasibility study for introducing an ammonia co-

fired power plant in Vietnam.

* The partnership aims to enhance clean energy solutions in Vietnam by
introducing ammonia-mixed fuel combustion technology to thermal
power plants and modernizing the country’'s power generation facilities.

* Vietnam is expecting to develop 25,632 MW capacity of Ammonia-fired

plants by 2050.

Source: News Articles, Reports

Transformation of Coal Power Plants into Biomass-based Generators

South Korea's SGC Energy is collaborating with Vietnamese power
engineering consulting firm PECC1 to transform coal power plants into
biomass-based generators.

This partnership comes as Vietnam seeks to phase out coal power, which
constitutes 40% of the country's total energy supply.

SGC Energy will oversee plant operation and management, while PECC1
conducts feasibility studies.

Vietnam is expecting to develop Biomass and waste-to-energy projects
with capacity 2270 MW by 2030 and 6015 by 2050.
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O The Government of Vietnam is developing a green transportation system towards the B o by
goal of net zero GHG emissions by 2050.
c}_’ﬂ = By 2040, aim to reduce the production, assembly, and import of fossil fuel- 110.611
X powered vehicles and equipment, shifting investments toward electric and
= No Fossil green energy-based alternatives.
3 g Fuel = By 2050, transition of 100% vehicles in circulation to use electricity and
o —= g dreen enerqy.
e 8 ~ ; ; . . . 90.000
o 1| o  Ensure bus stations, railway locomotives, domestic route ships meet
et 9 G green standards.
G 2 reen . . . N
Energy o  Replace fossil fuel-based loading and unloading machinery with
electric and green energy counterparts.
— = By 2050, establish nationwide electric charging infrastructure and green
. energy access for people and businesses. Upgrade existing infrastructure for
e electric vehicles and invest in new electrified railway lines.
Infrastructure
-g-—C:
S - Vietnam is promoting the strive for 100% of road vehicles to use E5 petrol 39.727
Blended which is made up of 95% petrol and 5% ethanol by 2030.
c B Petrol
g o \:?, = Vietnam aims to reduce aviation emissions by employing at least 10%
b 8 Sustainabl sustainable fuel on short flights by 2035 and adopting sustainable
g = ustainable aviation fuel for aircraft, with the possibility of offsetting remaining
= b s emissions to achieve a "net-zero" status by 2050.
= i
== « The plan promotes domestic ships in Vietnam to adhere to MARPOL
Sustainable Convention energy efficiency regulations and the National Maritime
Maritime Organization's emissions reduction strategy from 2025.
20204 20304 20504
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Initiative to Leverage SAF and Carbon Insetting Initiative to Expand LNG And Marine Renewable Capacity
* Asia Commercial Joint Stock Bank(ACB), first bank in Vietnam to joined * The Maran Gas Achilles vessel, under the Greek flag, delivered Vietnam
DHL Express's GoGreen Plus service to reduce carbon emissions for Gas Corporation's wharf with nearly 70,000 tons of LNG imported from
international shipments. Indonesia's Bontang port.
* This collaboration will leverage sustainable aviation fuel (SAF) and * The Thi Vai LNG warehouse in Ba Ria-Vung Tau province, Vietnam, is
carbon insetting to reduce emissions within the logistics sector. designed to hold up to 1 million tons of LNG per year in phase 1, with an
» ACB is expected to reduce 14 tons of CO2 emissions in a year through anticipated increase to 3 million tons in phase 2.
this initiative, verified by Société Générale de Surveillance (SGS). * The facility regasifies and distributes LNG to customers through
By 2050, Vietnam will use 100% green energy and sustainable aviation pipelines and tank truck/satellite LNG warehouses.
fuel for its aircraft. * Vietnam expects a rapid expansion of marine renewables, achieving

10,000 MW by 2030.

S : N Articles, R rts
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Unit: Petajoules

* In the past two years, Hong Kong Rise Sun Textile Co. Ltd (a garment

manufacturer) invested $5 million to enhance its production
sustainability. 5,736
:% o The company adopted energy-efficient LED lighting, introduced
production-based electricity billing, insulated dyeing machines
RS | Textile and steam valves, installed oxygen sensors for precise boiler air 4815
g o supply control, and began replacing traditional boilers with eco-
= 8 friendly biomass boilers that use sustainable materials for heat
o < generation.
G 2 * Apparel Impact Institute, Clean Energy Investment Accelerator, and
, IDH launch a rooftop solar pilot project in Vietham to promote clean 3,601
Eﬁlﬁ energy in the apparel supply chain.
s, o Leading brands like Arc'teryx, Columbia, Gap Inc., Icebug,
Manufacturing  |ululemon, and Target Corporation join to facilitate a group
request for rooftop solar proposals from 10-20 manufacturing 2,638
suppliers.

* The Greening Cement partnership seeks to reduce waste in Vietnam

c 3 B and transition the cement industry toward sustainability by

g _g ééﬂ transporting waste to cement factories for use as alternative fuel.
e _E == o  The partnership can manage a variety of waste types, including
o ] Cement wet powders like paper sludge and large solid waste like tires
F - or car fragments. This waste-to-energy process, eliminating the

need for costly shredding and energy-efficient,.

20204 20304 20404 20504
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Research on CCUS

* While carbon capture and storage (CCS) isn't yet in use in Vietnam, the
National Petroleum Group (PVN) has conducted research, including
projects with the Asia Development Bank and Vietnam Petroleum and
Energy Institute from 2010 to 2012.

* These studies estimate Vietnam's total CO2 storage capacity at 12
gigatons , including saline aquifers, oil and gas reserves, and coal beds.

Within the currently exploited areas, like the Cuu Long, Ma Lai — Tho Chu,

Nam Con Son, and Song Hong basins, the estimated CO2 storage capacity

from wells is 1.12Gt.

* Vietnam is expected to retrofit 3.2 GW of coal capacity and add 1.2 GW
of gas capacity with CCS yearly from 2035 for 15 years.

Source: News Articles, Reports

KENY1-FI-YOREZ

Workshops on Hydrogen Production

The Dung Quat Oil Refinery operated by Binh Son Refining and
Petrochemical JSC will expand its capacity from 148,000 to 171,000
barrels per day.

This expansion, featuring innovative technology, aims to drive economic
growth in Vietnam's central region.

The project, to be completed in 37 months, includes workshops for
gasoline with Hydrogen and diesel processing with hydrogen,
alkylation, hydrogen production, sulfur recovery, sour water treatment,
and amine regeneration.

It is slated for operation in Q1 2028.
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National Green

Growth Strategy 2011
National Climate

Change Strategy 2022
Vietnam’s Transport

Infrastructure Master 2021

Plan

Source: News Articles, Ministry of Planning and Investment, Green Growth Knowledge Partnership, The Library of Law, Vietnam
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Eighth Power

Development Plan 2023
National Energy

Development 20223
Strategy

Vietnam'’s Transport 2022

Strategy

Source: News Articles, The Library of Law, Vietnam

Power

Energy

Transport

To fulfill the demands of socio-economic progress and the
country's industrial and modernization goals & secure the

nation's energy needs. * Targets installed

To achieve a just energy transition by modernizing capacity of 150 GW by
production, developing smart grids, and advancing power 2030, and 500 GW by
system management to align with green transformation, 2050.

emission reduction, and technology advancement on a global

scale.

To develops smart, synchronized infrastructure in line with B

global technology trends in energy sector. gases by 17 - 26% in
To establish a self-reliant energy sector, creating an 2030 and about 90% by
ecosystem centered on renewables and new energy to 2050 compared to the
become a regional hub for clean energy production and normal development
exports. .
scenario

The aim is to stop the production fossil fuel based vehicles
and to replace them with EVs. : BY 2050, all trans.pf)rt
To promote 5% ethanol blended petrol for 100% road will run on electricity or
vehicles by 2030. another form of green
I)o g(r)x;t(:)re 100% electric vehicles in every means of transport energy, such as

y :

hydrogen power.
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Dinh Toan Thang
a Vietnamese Ambassador to France
(in an interview with the Vietnam News Agency, June 2023)
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HHEFI R F L BRI FERRESY, 2050FEXTICHHEIO/ 26757, .”

Tran Héng Ha
Deputy Prime Minister
(at the Summit for a New Global Financing Pact in Paris, June 2023)

"PDP8IE, NFFLDTY =2 - TN F-FIRNDREICA S LEEFIEHLL,
Pham Nguyen Hung
Deputy Director
Electricity and Renewable Energy Authority
Ministry of Industry & trade, October 2023
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o ZTes 2030FZTICS~10FH TV FERBRIC, JV-YIFNF-EFEL THH TS,
& Pham Minh Chinh
Prime Minister ,Vietnam, May 2023
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A Biai Thanh Son
Minister of Foreign Affairs
(at a panel discussion of the OECD, Ministerial Council Meeting 2023

in Paris)
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Dinh Toan Thang

Vietnamese Ambassador to France
(in an interview with the Vietnam News Agency, June
2023)
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Source: News Articles, Reports
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O The Department of Energy Philippines released an updated Philippine Energy Plan which now covers 2020 to 2040, under which
me peak electricity demand in Philippines is forecast to increase almost four times from 15,282MW in 2020 to 54,655MW in 2040.
O The Philippines implemented a temporary halt on new coal projects to encourage renewable energy in 2020, but this pause does
not affect approved and ongoing projects. As a result, a 2.6 GW increase in coal capacity is anticipated by 2025.
AHFHERENRIAGEE (20215) EBRIBIIRIF-HEE (2022F) IRNF-HERE (2022%F)
Annual CO2 emissions: 130.4 MtCO2/ year Total energy consumption: 1501 PJ Total energy consumption: 1501 PJ
0.3% EI Power - Transport . Qil
- 9.6% ), 9.3% -
CO2BERELT [ Transport [ Households [ Electricity*
XINF-—BES B industry [ industry = renewable
- Energy** - Agricultural |:| Coal
I others* Il others*
* Includes Households, Services
& Agriculture Sectors
** Includes Ol refining, Electricity & other Energy sector own *Others include services & Non-energy use *Electricity is produced by coal, oil, natural gas & renewables
use & losses

B Power policies related to Renewable energy auction, Import tax incentives, Net Metering (allows end-users
to generate electricity from RE-based systems for own use and sell their excess to the grid.) etc.

B Conducting a feasibility study for ammonia co-firing and constructing a biomass, solar and hydroelectric
power plant.

2 E R

CO2H!Em B Constructing small-scale LNG terminal to fuel small-scale power producers, manufacturing companies, and
Y E M EE transport fleets.
B Encouraging rooftop solar PV systems in manufacturing facilities.

B Supporting EV manufacturing with incentives like tariff removal and tax exemptions. These actions align
with existing laws and the development of an Electric Vehicle Incentive Strategy.

Source: Department of Energy, International Trade Administration, IEA, Climate Transparency, and News Articles . 3 .
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@ 2.711% (unconditional) GHG
iﬁé reduction targets
N - -
oA 72.29% (conditional) GHG
A3 RAV R reduction targets
@ 35% power generation 50% power generation
through renewable energy through renewable energy -
K& sources sources
Em. ..
=T 10% onb
ﬁ ? 7,400 EV Charging Stations ° Evzlz)irz)etratlon y -
. by 2028
ik
q‘ Reduce GHG emissions by Reduce GHG emissions by
ol ] 30.8 1Mtco2e in 2025-28 o 233.81 mtcozein 2020-
E¥ ' 20

Source: Climate Transparency report, Climate action Tracker, UNFCCC, Government Press . 3 .
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* The Philippines has an estimated 246,000 megawatts (MW) [ Coal (Unit: GW)
of untapped renewable energy. [] Renewable Energy 9%

* The Philippines aims to expands its solar power share to 1 oil
34.1% of total installed capacity by 2040, due to its declining [ Natural Gas 14%

capital cost from 750 USD/KW to 650 USD/KW in 2040,
resulting in the lower cost of generating electricity among
renewable technologies.

* By 2030, the Philippines aims to increase installed capacity of } 55
geothermal power to 5,394 MW, hydropower to 8,794, wind
power capacity to 2,378 MW, and biomass power to 316
MW.

* In November 2022, the government of the Philippines
opened Renewable energy (RE) projects to 100% foreign
ownership to allow faster entry of RE investments which
include the exploration, development, and utilization of
solar, wind, hydro, and ocean or tidal energy resources.

56%

2020 2030 2040

* The Philippines’ reliance on coal is a major energy security issue. Around 70% of Philippines coal supply is imported, mainly (97%)
from Indonesia (in 2022).

@ * The Philippines aims to address its increasing energy demand by substantially expanding its use of fossil gas power and
developing its LNG infrastructure. With its domestic fossil gas supply running low, the country will increasingly depend on imports,
\ which can expose it to global price fluctuations and potentially compromise its energy security.

J

Source: News Articles, Department of Energy, International Trade Administration Copyright(C) Nomura Research Institute, Ltd. All rights reserved. ml 133
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2020 2030 2030 2040

*Note:
1. Numeric data related to Power Generation and Installed Capacity relies on the Reference scenario (or Business-As-Usual) outlined in the Philippine Energy Plan (PEP) 2020-2040. This scenario shows:
= Present development trends and strategies continue;
= 35% renewable energy share in the power generation mix by 2040; LNG importation starting 2022;

= Energy Consumption levels that support an accelerated economic expansion post COVID-19;
= Current blending schedule for biofuels (2% biodiesel and 10% bioethanol) maintained until 2040; 5% penetration rate of electric vehicles for road transport (motorcycles, cars, jeepneys) by 2040;

= Current efforts on Energy Efficiency and Conservation “EEC” as a way of life continues until 2040
Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NRI 134
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* The Philippines has a significant solar energy potential, with
the considerable solar radiation in certain areas ranging from
5.0 to 5.5 kWh/m2/day.

* Philippines has an estimated 11,055 km2 of windy land with
good-to-excellent wind resource potential, and wind speeds
range from 6.4 meters per second (m/s) to 10.1 m/s.

VFTUABKEG R EBOTHEM IFVARIR D FEEDORIHEM
Fiearer LCOE? Total azrea Capacity Generation Scenario LCOE~ Total area Capacity Generation
(USD/MWh) (Km?) (GW) (TWh) (USD/MWh) (sz) (GW) (TWh)
50 to 100 1,164.2 419 68
40 to 100 13,601 40.8 114
Relaxed 100 to 150 220,322.5 7,931.6 10,762.7
Relaxed 100 to 150 109,768.4 329.3 645.3
150 to 200 765.6 276 29
=0 to 100 464.8 16.7 272 150t0200 | 45979.5 137.9 205.4
Moderate 100 to 150 52,597 1,893.5 2,667.8 40 to 100 7,144.5 214 59.5
150 to 200 049 0.02 0.02 Moderate 100 to 150 65,192.8 195.6 383.3
>0 to 100 1422 > 83 150 to 200 22,1773 66.5 99.1
Restricted 100 to 150 9,366.6 337.2 4709
40 to 100 3,180.8 9.5 27
150 to 200 0.50 0.02 0.02
. 50 to 100 102.9 37 6 Restricted 100 to 150 20,584.5 61.8 120.9
Urban
100 to 150 4,568.4 164.5 2373 150 to 200 81574 24.5 36.5
*Note:
1. Relaxed Scenario: It includes forested areas, agricultural areas, no slope exclusion and exclude protected areas, water bodies, urban areas.

2. Moderate Scenario: It includes agricultural areas, (for solar: less than 5% slope exclusion, for wind: less than 20% slope exclusion) and excludes protected areas, water bodies, urban areas, forested areas.
3. Restricted Scenario: For solar it includes less than 5% slope exclusion, for wind less than 20% slope exclusion and excludes agricultural areas, protected areas, water bodies, urban areas, forested areas.

4. Urban Scenario: It includes urban areas, less than 3% slope exclusion and excludes agricultural areas, protected areas, water bodies, forested areas.
A Levelized Cost of Energy (LCOE): LCOE ranges are only shown for ranges with technical potential results.

Source: National Renewable Energy Laboratory, USAID
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» Total consumption of oil consistently represents a substantial

share of around 95.5 percent to transport energy demand over the

planning period.

» With the enhancement of existing mass and light railway systems
and the adoption of EVs in road transport, electricity demand
surges by 20.5% to reach 273 kTOE by 2040.

* Under CREVI and EVIDA, Philippines aims to roll out around 2.4

million EVs comprised of cars, tricycles and motorcycles, buses, by

2028.

(Unit: Petajoules/yr)

1,574
794
98%
399
99%
. 99%
1% 0.1% 0 1% -] Yo W ——
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Source: News Articles, Department of Energy, Philippines Energy Plan

EEIBFIRNXERAOERK (2020~2040%F)

* Industry sector experiences a yearly energy demand growth of
6.6%, necessitating 22.3 MTOE or 21.1% of the Total Final

Energy Consumption in 2040.

* Electricity maintains its position as the primary fuel as its
consumption grows by 7.0 percent a year to reach 8.5 MTOE by
the end of the 2040.

* Coal consumption in experiences a substantial annual growth
rate of 9.7%, resulting in a demand level of 9.6 MTOE by 2040.

(Unit: Petajoules/yr) 933
— 0.2% —
—114%
492 3%
——0.3%
19% 59
260 33%1~ °
25% _11% = 9% Q0
o o 0
S =¥ 9%
20204 20304 20404
WES &% =5
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* The Philippines’ “Build, Build, Build infrastructure program” planned to roll out a total of 75 flagship projects worth
at least Php 2.18 trillion by 2022 to build better network and increase efficiency in transport sector.

* |n addition to this, DOE’'s mandate for biofuel blend, will increase the consumption of bioethanol and biodiesel by
5.4% and 4.6% between 2018-2040, respectively, and displace part of the consumption for both gasoline and diesel
across the planning period.

Y J1UEYDIFILF-5HE (2018 - 20405F)

B LPG (Auto-LPG)
[ Aviation Gasoline
[ Gasoline

- Jet Fuel

[] Diesel

1 Fuel oil

[ Biodiesel

[:] Ethanol

[ Electricity

47%

3% —13%
— ———— 1% 0.3% 3% P 1%

2030 2040

= * "We will make the next few years the golden age of infrastructure in the Philippines to enhance our mobility and connectivity,
and thereby spur development growth”- PRRD, SONA 2017

Source: Department of Energy Copyright(C) Nomura Research Institute, Ltd. All nights reserved. MI 137
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e AIEIE. EXDSENCHECRELRE (GWP) DEVWVSEICEREZET

[ | Manufacturing Energy Intensive*

[ Manufacturing Non-Energy Intensive*
[ Mining 309

|:| Construction

259

(B1E: Petajoules)
B rood Processing
- Cement

E Basic Metal

C Paper

] Chemicals

Bl Textile

|:| Other Manufacturing*

*Note: Others : This includes Machinery, Sugar, Glass, Other non-metallic minerals, Wood/Furniture,
Rubber/Rubber Products, Fertilizer, Tobacco, Lube Refining, Other Manufacturing.

*Note:
1.Manufacturing Energy Intensive: This includes food processing, cement, basic metal, machinery, paper, chemical.
2. Manufacturing Non-Energy Intensive: This includes textile, glass, non-metallic minerals, furniture, rubber, fertilizer,
tobacco, refining, others.

Source: NDC Philippines, Department of Ener
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Q As of 31 December 2021, a total of 901IMW committed renewable power generation
projects are expected to be operational from 2022-2027. The majority of this
capacity will come from solar, accounting for 54%, followed by hydro at 26%.

« The National Renewable Energy Program targets the development of small

=y to medium-sized hydropower plants, both run-of-river and reservoir-based.
Hydro
« The Philippines' Laguna Lake will introduce 15 floating solar projects
L producing up to 1,800 MW.
=
Solar o Most of the floating solar power projects in Laguna Lake are expected to
s be complete by 2026.
l.'ﬁl_.'_-
it;%-‘- » The Department of Energy (DOE) is developing policies and guidelines to
Green incorporate "green hydrogen" into the Philippines' energy mix.
H2
A - The DOE is exploring the co-firing of ammonia with existing coal-fired
Co- power plants to reduce carbon emissions.
firing
e = Palawan Electric Cooperative signed an agreement with Brooke's Point
A Power Generation to build 7 MW biomass power plant in Philippines by
Blor?ass 2025,
(@w' « As of 31 December 2020, a total of 3,500 MW committed installed capacity
Natural from natural gas is expected to be operational from 2022 to 2025.
Gas
— A » Coal will continue to be the primary source of electricity generation up to
% 2030, with an additional 2.6 GW of coal power expected to be added by
2025.
Coal

Source: News Articles, Reports, NRI analysis

HBREBAEOEME (2020F#£2030F)

Total installed power capacity* (GW)
60 -
50 -
40 A
30
20
10 A
0 -

2020 2030

Oa enewable I Natura as
c IL-R blel 1l oil IR | G
v v

4% R

6%
6%

2%

25%

13%

Renewable
energy installed
capacity (2030)

Renewable
energy installed
capacity (2020)

66%

I Geothermal [ Hydro

Solar [l Wind [ Biomass
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O 2008FEREEICEIKTY-VKRTOVIT ML, BhE, BIA, BT 2EH PIERBREDEBIEBEZI32ENTES,
Q 7VEZ7 R EHEBPIOB R FZLOEHOE HBRYYI-Y3V D, JERAL AboitizPower Corp.[E, AboitizPowerD B E X NRBRRICHIT27 VE_T7REOER AJ6E

ML, SERRBERERET SIHOMREERL NS,

Q YURTVA- VTN CREZFEDKZREBFIL. DPBTBIOMWT, ANIVAEBCFGE T LB NREREL. SEARRK AN ADKFEERT 2,

KFNVI1-FI-YDFEL

Study on ammonia co-firing and the development
of the ammonia and hydrogen value chains

* InFeb 2023, JERA (Power generation company) signed a MOU with
AboitizPower Corp. (electricity generation arm of the Aboitiz Group,
headquartered in Philippines) to commence a joint feasibility study on
ammonia co-firing at Aboitiz Power's existing coal-fired power plants and
further development of the ammonia and hydrogen value chains in the
Philippines.

» AboitizPower has more than 1,000 MW of renewable energy projects in the
pipeline as of 2023. These projects include geothermal, wind, and solar farm
development across the nation.

Source: News Articles, Reports

Hydrogen power plant project

Hydrogene de France "HDF” (a French hydrogen power company) is piloting
the country and Southeast Asia’s first hydrogen power plant in Zamboanga
Sibugay province to provide electricity to off-grid towns on the Olutanga

group of islands.
The project is expected to cost approximately P3 billion (or $50 million).

This hybrid facility has the capacity to generate an initial 10 MW, with
potential expansion to 45 MW in the future. It is also equipped with power

storage capabilities through batteries.

HDF Energy anticipates a four-year timeline for the plant's operation: two
years for system development and an additional two years for construction.

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NRI 140
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Q 2023%F, 1DEGCOY )V—T DF=%tQuezon Power Philippines Ltd. (QPL)¢ #E (MDoosan Enerbility Co. (71 (CA&+tZEEGCOY l—J DF=%tQuezon Power
Philippines Ltd. (QPL) ¢#E®ODoosan Enerbility Co. Ltd.[&, QPLOTY (J1UEY) MNINV(CHB460MWDF R K W FEBHEZICT VTV REAZ B AT 3321
whErEL,

a 202355!-28)5] /fiU/’%W%ﬂ‘fﬁA (PALECO) (&, TIWWIR- KAV MREBH (Brooke's Point Power Generation Incorporated) &, 2&BOBEAREIRIA -
% Gikic=1 DY

Feasibility study on Ammonia co-firing Biomass power plant project
* In 2023 Quezon Power Philippines Ltd. (QPL), a subsidiary of Thailand-based * In August 2023, The Palawan Electric Cooperative (PALECO) signed a power
EGCO Group, and South Korean firm Doosan Enerbility Co. Ltd have signed an supply agreement with Brooke’s Point Power Generation Incorporated to
agreement to introduce ammonia co-firing at QPL’s 460MW coal-fired establish the second renewable energy power plant .

power generation facility in Mauban, Quezo (Philippines). « This 7-megawatt multi-feedstock biomass power plant will be located in

* The partners will conduct feasibility studies on using the technology at EGCO Barangay Tubtub, Brooke’s Point (Palawan, Philippines)
Group's Quezon power plant to offset carbon emissions at the facility.

* Once constructed, the power plant is estimated to cover approximately seven

* This MOU "will support EGCO group's strategic plan to reduce its carbon o .
hectares. It will utilize agricultural waste as fuel sources to generate energy.

dioxide emission intensity by 10% within 2030.
* The project is targeted for completion within 18 months, aiming to provide

additional power supply to the Palawan grid upon its operational readiness..

S : N Articles, R rts
ource: Tews Arlicles Repo Copyright(C) Nomura Research Institute, Ltd. All rights reserved. INR 141
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Q The Department of Trade and Industry (DTI) and the United Nations Industrial
Development Organization (UNIDO) will collaborate to introduce electric vehicles and
charging infrastructure in five major cities in the country between 2022 and 2027.

= DTl has developed a roadmap for EV manufacturing and offers incentives
@ like tariff removal, excise duty exemptions, and VAT exemption for EV
manufacturing materials and equipment.
Elec?tric o Department of Energy (DoE) aims to roll out around 2.4 million EVs
Vehicles comprised of cars, tricycles and motorcycles, buses among others, to
help save the environment and generate investments for a new industry
by 2028.
» DoE released the Comprehensive Roadmap for the Electric Vehicle
Industry to boost EV charging stations, parking for EVs, and manufacturing
standards for EVs and components. The DoE is targeting to deploy
o 65,000 EV Charging Stations by 2028
EV Infra- o Furthermore, 42,000 charging hubs from 2029 to 2034
Structure o Additional 40,000 charging stations between 2034 and 2040.

- European Aviation Safety Agency is preparing a proposal for SAF readiness
evaluation for Philippines which is expected to be completed by December

*\75 2023.
= As an International Civil Aviation Organization (ICAO) member, Philippines
. comply CO2 offset requirements between 2024-2026, with mandatory
Sust_am.able compliance from 2027-2035.
AVI_!‘:Z'Ion « DoE is proposing the use of coconut oil and other alternative fuels for the

propounded production of SAF to advance the country’'s compliance to the
decarbonization of its air transport system.

Source: News Articles, Reports, NRI analysis

2023~2040FMEVO-FY YT (BAUVFUADIEE)*

2023- 'E% *BAUY A :
«311.700 EV FEENFLBRBRERBRE
20284 ! , . WLBLBL BITOLR
+7,400 EV Charging Stations  ggIR-AQIRIE-VATL
ERELET35E
2029- -

20344 +580,600 EV . .
+14,000 EV Charging Stations

-RH
+852,100 EV

2040 20,300 EV Charging Stations

2035-

2023~2040FEMEVO-FYYT (ZV-YIRNF—ITVADBER)*

<5258
2023- <24 million EV *JV-JIRINF--IFVUA :
20284 ‘ ) ) REDENAOBEHER /N
+65,000 EV Charging Stations  BRICHIZ 35V -V
wEIIHE
2029- -
20344 +1.8 million EV . .
+42,000 EV Charging Stations
2035 =M
+2 million EV
20405

40,000 EV Charging Stations
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Feasibility Study on Hydrogen

* Philippines is increasing its_focus on hydrogen as

a future fuel source. DOE has established a team

to conduct a feasibility study regarding

hydrogen's potential use in the country.

» This effort includes evaluation of hydrogen's
suitability for applications like transportation,

energy storage, and power generation.

+ This initiative is in the early stages and require

comprehensive studies to assess resource

potential and consumer cost impacts.

Source: News Articles, Reports

SAF adoption by Cebu Pacific

Cebu Pacific has integrated SAF into its Airbus
A320neo fleet. The airline received its ninth
SAF-powered aircraft from Airbus in January
2023, with ten more expected in 2023, totaling
55 SAF-compatible Airbus planes.

CEB became the first low-cost airline to use
SAF, starting with a 35% blend.

They completed their inaugural SAF-driven
commercial flight from Singapore to Manila in
September 2022.

Bio-refinery Project to produce SAF

In 2021, Prime Infrastructure Capital established
WasteFuel Philippines, in collaboration with US-
based WasteFuel Global, to create a bio-refinery
in the Philippines.

The bio-refinery is aimed at converting 1 mn

metric tons of municipal waste into 30 mn
gallons of SAF annually.
The project comes with a $600 mn cost and

secured a commitment from NetJets to
purchase 100 mn gallons of SAF over 10 years.
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Q Philippines Department of Energy is collaborating with private sector to bring the
Philippines closer to the goal of increasing the share of renewable energy in power
generation by 50% in 2040.

- « In 2023, Real Steel Corporation (RSC) inked a transformative partnership with

S_-I'-" TotalEnergies ENEOS on behalf of the Department of Energy.
olar

« The partnership aims to Introduce a cutting-edge 16.8 MWp rooftop solar PV
system at San Simon, Pampanga manufacturing facility. PV system will

SEHIRRIFINTHEERE (2019~20205F)

[]2019
[] 2020

Unit: Petajoules

532

406419 410

205193

generate 26,000 MWh of renewable electricity annually.
« The initiative will reduce company’s carbon emissions by approximately 46 54
12,800 tons of CO2 per year. 21 17
CT ] ——
Non-  Agriculture Services Industry |Household Transport

S = In 2023, the Philippines’ Department of Energy approved USD 67 million
g worth LNG project in the Mariveles municipality in Bataan province. The
» plan aims to construct small-scale LNG terminal.

,_
(9]

- It aims to supply gas to fuel small-scale power producers, manufacturing
companies, and transport fleets.

= In 2022, Holcim Philippines, Inc. demonstrated its commitment to advancing
circular construction within the industry by successfully transforming
approximately one million tons of eligible waste materials into alternative
fuels and raw resources for cement manufacturing.

=

Cement

@.G)

« Coal is predominantly used by the cement, petrochemical, and basic metals
subsectors, with additional contributions from manufacturing industries like
paper production and beverages.

P |

Coal

» To meet the growing demand for building materials, the consumption of
aggregate coal is increasing at an annual rate of 9.7%, reaching 9.6 million
tons MTOE by 2040.

Source: News Articles, Reports, NRI analysis

Energy

—

Energy Consumption by Industry Subsector 2020

- Construction

Industry Energy
N Manufacturing

= Mining

Consumption:
260 PJ
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Source: News Articles, Reports

Hydrogen production facility within the oil refinery

Philippines Shell, in partnership with Air Liquide Philippines, is building
the first integrated hydrogen manufacturing facility in the Philippines
at the Tabangao Refinery.

The facility was expected to supply the additional hydrogen
requirements needed by the company to optimize its production of
quality gasoline and diesel.

Air Liquide will supply the hydrogen and operate the hydrogen
manufacturing facility, while a dedicated carbon recovery facility will
also be set up to convert the by-product of carbon dioxide for
industrial purposes.

This partnership is aimed at improving the competitiveness of the
refinery by enabling Pilipinas Shell to process more crude oil varieties
into more quality fuels
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Energy Efficiency and

Conservation (EE&C) 2023-2050
Roadmap

Philippines Energy 2020-2040

Plan (PEP)

Source: Climate Action Tracker, Department of Energy, News Articles
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National Renewable
Energy Program
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Energy Efficiency and
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act

Philippine Energy
Labeling Program
(PELP)

Electric Vehicle
Industry
Development Act
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Source: Department of Energy, News Articles
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Edmund Araga
President, Electric Vehicles Association
October, 2023
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Benjamin Diokno,
Secretary of Finance, Philippines, October, 2023
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"BIEeEBE LT, ADBI[ATEEEIE R T, F_ LA FEEDIEDDT I 78I D—IREL THFF A BELI DD 7 EE I T SO DHBEE T TS, .”

Mylene Capongcol,
Assistant Secretary, DOE Philjppines,
October, 2023

P

"SAFDIESBIZ, BLEZEMICIE DB FHF L EEHRTEEELRIELT
013, COREBRLEIL, BE AJELEIICHKELTHY, REDZ LML
BEREFERLLDG, BEEHR (GHG) DHEHEZH BT SATFEMEE
#HTNE"

ﬁ Alessandro Sales,
Undersecretary, DOE, Philippines, September, 2023
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DU TUGL), BERYFREBICL VBT D FHEL CCENTESLIITHL YPTINTF AT
BEL BRI SF TR I NF - 13BN TES, "

& Juan Miguel Zubiri,
Senate President, Philippines, February, 2023
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A DOE, August, 2023

Source: News Articles, Reports
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SERNIRINF-EOCO2HHE (2020%)

BPIBIIRINF-HEE (20215F) IRNF-HEE (2022%)

Annual CO2 emissions: 85 MTCO2/ year Total energy consumption: 1366 PJ Total energy consumption: 1,794 PJ

4%

COZEF & 2T Cl=&n» [ Residential ] Natural Gas
*}b#_\;\# ﬁg B =% [ industry B oil

B s [ Transport ] NG

B = B Agricultural 1 coal

| i Il others* ] Renewable

*Others include services, Non-specified & Non-energy use
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CO2HIBD SVEEELTNS,
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Source: Ministry of Industries, Climate Analytics, IEA, JICA, Ourworldindata, and News Articles . . .
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Source: JICA report, UNFCCC, Enerdata

20304

89.47 MtCO2e conditional

emissions reduction by 2030

Installation of new Combined
Cycle Gas based power plant

with 3208 MW Capacity

5% improvement in fuel
efficiency

Achieve 10% Energy efficiency
in the Industry sub-sector

20415

25% reduction in Final
energy consumption by 2041
as compared to 2014 (under

energy efficiency scenario)

20504

Target of covering 40% of
its power generation with
clean energy by 2041

Final energy consumption
will reach about 51,000

ktoe in 2041

Energy consumption will
reach about 40% in 2041
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HRREBEORBLEAER (2022~2050F)

X BEAURIRIA-B/MAVAEE A,
[ maargeIRILE- SR HER R L BRI RR. Bl RANZERT
I:I LIRS L O BRI RS Fi. BECCSHREEMN - FFREHS/MATRIF-0E
[ BF h/CCSEATEARBDILBIARIRE 108
. 20224, KYISTYIIRBORKIBUERANAL a0 BECCSadHNTAT- T3kl
EFBLAMBHIREILMEKEFL TV, (B : GW) 520
* N\VJITY10BHEBFIOBEHRERLL. 2019F(C(F
460gCO2/kWhT#Ho1, }
o« NYITTYIBMIIRE, 2041 £ LA TRBROS<EEE 2
ATRET R F-TEOE WO BIEERELE, — 5%
* \YJ37V1(d, BAUYFTUAT2030F L TICREINRAABEH % A 46%
B%489%HIBI BB THB, 83% — 10%
98% 31%
6% 4% 2%
20224 20304 2040% 20505
Graph Description: The composition is based on selected IPCC SR1.5 (Special Report on Global Warming of 1.5 °C was

published by the Intergovernmental Panel on Climate Changeglobal least costs pathways) and NDC Bangladesh

.
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NV ITYINDCICEBE NI T V1lE BICHAESHRE (CCGT) DHREBICLBNABREORMNBELEL T HKEMED

[ EZEHEL TS,
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J

Source: Climate Analytics, UNFCCC, Ministry of Environment, Forest and Climate Changes, Reports
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* The Government of Bangladesh plans to target generating 4.1 GW of electricity from renewables (hydro, solar, and
wind) by 2030, making up about 10% of its total power capacity.

* The government has released a draft of the National Solar Energy Roadmap (SREDA) to revitalize clean energy

efforts. The proposed goal is to achieve 40 GW by 2041, with 40% from rooftop solar.

il — N
REE
] Hydro 0 0 0 [} Hydro
1 1 1
[ solar pv [ solar pv
E wind 20% 20% 20% B wind
[] Bio Power 8 8 8 [] Bio Power
(ﬁf_\"i TWh) 25% 20% 25% 25% 20% 20%
(B4 GW)
25% 25% 25%
40% 40% 40%
25% 25% 25% 44% 44% 44% 44% 44%
1 25% 20% 25% 25% 20% 20% 0.11
. 12% 11% 11% 11% 11% 11%
_ _
2015 2030 2030 2030 2045 2045 2045 2015 2030 2030 2030 2045 2045 2045
(REF) (PSMP) (Trade-30) (REF) (PSMP) (Trade-30) (REF) (PSMP) (Trade-30) (REF) (PSMP) (Trade-30)
Note:
1.  Reference Case Scenario (REF case): The REF scenario is based on building domestic power plants in Bangladesh and restricting electricity import at the present level, therefore, the requirement of domestic capacity is large.

2. Power Sector Master Plan Scenario (PSMP): In the PSMP scenario, electricity import is limited, however, the upper limit is much higher than the REF scenario.
3. TRADE-30 Scenario: TRADE-30 scenario that offers a higher import possibility.

Source: Bangladesh Power Development Board, Central Electricity Authority (India), USAID, IRADe)
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* According to Institute for Sustainable Futures (ISF), Bangladesh * Bangladesh has moderate coastal wind resources. Small-scale
experiences a considerable average annual solar radiation off-grid wind turbines show significant potential.
ranging from 4 to 6.5 kWh/m2 per day. * According to ISF, wind onshore and offshore will reach 1% and

2.5% of landmass of Bangladesh respectively by 2050.
REFONBLSCYTIADELD, FLRETEOEL -FERAHIRI
¥-0RTHE

* Electricity disruptions in Bangladesh (in 2023), fueled by
increasing gas and fossil fuel prices, have increased consumer
electricity costs. This creates an opportunity for renewable

energy sources such as solar to compete with conventional Total Specific
options. |nstall.ed No of Plants noml.nal*
L. . capacity capacity

* Bangladesh have limited land space due to extremely high (GW) (KW/m?)

population density. However, additional R&D is required to B |
assess utility-scale photovoltaic potential, covering ground- —
mounted, agricultural, and floating solar PV options. 2020 0 0 4 0
e~ e o \ o ‘ 2030 0.9 257 5 180
REFORIBLS CYTIADELD, FLBREILOKXBAIRIF -0 "TREYE
2040 3.7 740 5 740
Total installed Specific nominal 2050 26 1371 7 1371
capacity capacity* :
(GW) (kW/m?) FE
2020 04 0.15 3 2020 0 0 7 0
2030 23.1 0.16 144 2030 2.5 333 8 313
2040 104.2 0.17 613 2040 14.4 1694 9 1600
2050 126.7 0.17 745 2050 36.3 4033 10 3630

*Note:
Specific Nominal Capacity: Nominal capacity refers to the specified capacity of a device or system, representing its maximum output or storage capability under normal operating conditions.

Source: Institute for Sustainable Futures Copyright(C) Nomura Research Institute, Ltd. All nnghts reserved. N-{l 154
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» Since 2008, Bangladesh's transport sector has experienced a
consistent rise in energy consumption, which is 12% of total
energy usage in 2019.

» Bangladesh plans to enhance transport efficiency by expanding its
Mass Rapid Transit and Bus Rapid Transit system in Dhaka City.

» Bangladesh is developing policies to encourage EV adoption,
with the aims to increase EVs adoption to 30% of all vehicles by
2030 by reducing 3.4 million tons carbon emissions from transport
sector.

(Unit: Petajoules/yr)

169

75%

90
26 81
500 68%
83% [139% ? 7%
25% 3% 6% 10% —
1% I / 4% A 13% 12%

20194 20304 20404 20504

amramne XA /A I EH

Graph Description: The graph used for transport sector energy mix is SSP1 Low CDR Reliance

Source: News Articles, Climate Analytics

EEIBFIRNXERAOER (2019~2050F)

* The industrial sector accounted for 33% of total final energy
consumption and 44% of final electricity demand in 2019.

* Energy demand for the industrial sector is dominated by fossil
fuels (i.e, 73% in 2019), majorly natural gas.

* Under the Energy Efficiency and Conservation Master Plan up to
2030, Bangladesh is planning to reduce the industrial sector’s
energy intensity by 20% by 2030.

(Unit: Petajoules/yr) 1,774

IAANR A ARERL (AR 2B &ENS
48%

20194 2030 2040% 20504
] RAHZ IR E =5

L] maeaasst O 472 [l k&
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* In the 1.5°C scenario, there is a substantial increase in the utilization of electric rickshaws and tri-cycles, solidifying
their role as key components of road transport systems to promote sustainability.

* Renewable electricity-based biofuels complement the effort to increase the renewable share in the transport sector.
However, limited domestic renewable electricity restricts the use of hydrogen for transport to imported fuels.

H{i: Petajoules Energy Consumption in Transportation Sector
954
I oil Products 791
E Natural Gas
[ Biofuels
[ Electricity 560
[ Hydrogen o2 465 449 6% T
50%
308 289 208
70%
88%
88%
1% 5% |RE % 04% B
- oo o 0% 15%
[33%] [32%] [32% 59 8°7° E596 % 896 1% Baopll 3% E90,8 5% [1486)1% £, 1% [13%)1% | 10%) 03% I—z%

2012 2012 2012 2015 2015 2015 2020 2020 2020 2030 2030 2030 2040 2040 2040 2050 2050 2050

(REF) 20°C 1.5°C (REF) 20°C 1.5°C (REF) 20°C 1.5°C (REF) 20°C 1.5°C (REF) 20°C 1.5°C (REF) 20°C 1.5°C
Note:
1.  Reference scenario: It is based on Bangladesh’s Power System Master Plan 2016 and reflecting a continuation of the status quo.

2. RENEWABLES 2.0°C scenario: It focused on renewable energy in the stationary power sector while the transport and industry sectors remain dependent on fossil fuels.
3. RENEWABLES 1.5°C scenario: It is for a fully decarbonized power sector by 2030 and a fully renewable energy supply system — including for the transport and industry sectors — by 2050.

Source: Institute for Sustainable Futures (University of Technology, Sydney) Copyright(C) Nomura Research Institute, Ltd. All rights reserved MI 156
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s FIENEXNBFTCREHERAHTACLBIXINFHENETETHY. Ak (1,022 ktoe) &AH (290 MMT) A AL

* RETRE. EAVFBOIRIF-HEQEEEZED (HY. BRTXYMEZENDSS %M. FERON-IL A BRI O-5-I )L
O0-5-TVAICHITIBIET. IRINF-HEE25 %HIBLTELELTNS

(B{L: Petajoules)

BHHEEE (2022~2030%F)

0.3%

205

0.4%
3%
r 2%

130
=
101 3% 2% 0.3%
Ba]—5%— i
2% 0.4% 91%
90%
89%
20224 20254 20304

- Chemical - Cement |:| Steel - Paper |:| Textile |:] Others*

Source: News Articles, JICA Report

KAHAHERE (2022~20304F)

(B{L: Petajoules)

4% e 2%
16%
855 o
e
3% 17%
3% 2%
17%
75%
74%
74%
20224 20254 20304

- Chemical - Cement |:| Steel - Paper |:| Textile |:] Others*

*Note: Other* : This includes Chemical Fertilizers, Bricks, Glass, Frozen food & cold storage, Petroleum refinery, Sugar, Jute mills, Garment, Sanitary and tiles industry, Captive power(only in natural gas), others.
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Q The Government of Bangladesh is planning to add 94 GW generation capacity from (B : GW) B FA—t)b R BA%
2017- 2041, to meet the energy demand of Bangladesh under Power System Master 40 - 38
Plan 2041.
$ &
=}
o O *I\ = The National Solar Energy Roadmap 2021-2041, proposes a medium-scale 30 A
s o = solar electrification strategy that can produce 20 GW of green electricity by
= | Solar 2041
= . 20 o
<8
2= @ » The country aims to generate more than 4.1 GW of electricity from 10
renewable sources (hydro, solar and wind) by 2030, which account for 12
RE around 10% of its total power generation capacity.
0
2030
» According to Bangladesh Power Development Board, several new gas-fired .
@ power plants with capacity of around 1,289 MW have started operations in RIX I- BEARIRIY - -f A2 Il zoftr
c 2023.
oo Natural
=5 Gas « The government of Bangladesh and QatarEnergy signed a 15-year v <
2 c agreement to supply about 1.8 million tons per annum (mtpa) of LNG to
® -S Bangladesh, starting in 2026.
()
= ol « The government plans to produce electricity from waste for the first time 26%
in Aminbazar landfill, Bangladesh, converting 3,000 tons of mixed waste
WTE into 42.5 MW of daily power, starting in October 2025. Renewable Renewable
50% energy installed | 50% energy installed
a capacity (2022) capacity (2030) 599
o A « In September 2022, Bangladesh announced to introduce approximately 4.3
8 w GW of coal-based thermal power to combat frequent power outages,
e oo which significantly impacted industries, particularly the garment sector,
b1 Coal responsible for more than 80% of the nation's exports.
L \s
Kigx B BA K7

S : N Articles, R rts, NRI i
ource: Tews Arlicles Repo analysis Copyright(C) Nomura Research Institute, Ltd. All rights reserved. IR 158
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Hydrogen Pilot Project , Nt e T

* In 2021, the government of Bangladesh had launched a_hydrogen Bio-Power Plant Project

initiative is launched in Chittagong, Bangladesh by establishing a
research center and a pilot processing plant.

* The Kaultia Waste To Energy Power Plant is a 42.5MW bio-power
project situated in Dhaka, Bangladesh.

* Currently, hydrogen is generated at the pilot plant using waste and

. . . . * Currently in the permitting phase, it is planned to be developed as a
biomass as inputs, and soon, a new processing plant will enable use of

single-phase project.
* The construction of this project is anticipated to start in 2024, with

water as a primary material.

* The project aims to shift country’s gas and coal dependence to
hydrogen, aligning with renewable power to enhance energy efficiency
and meet their 10% renewable electricity target.

commercial operations expected to begin in 2026.

* The plant will utilize municipal solid waste as its feedstock for power
generation.

» By 2030, Bangladesh has the potential to generate approximately 7,682
GWh of electricity annually from biomass resources.

» The project focuses on research, quality control in hydrogen production,
storage, supply, and infrastructure development. Additionally, it aims to

serve as a national reference center.

S : N Articles, R rts
ource: Tews Arlicles Repo Copyright(C) Nomura Research Institute, Ltd. All rights reserved.  INRU 159
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» The government aims_to increase electric vehicle adoption to 30% of all
vehicles by 2030 by reducing 3.4 million tonnes carbon emissions from
transport sector.

o « The government is developing policies to encourage EV adoption,

o > including streamlined import and registration processes, as well as
= g incentives like 10 year tax holidays and loan interest waivers for local EV
Q ° manufacturing.
c c
8 -S - Bangladesh's first EV charging station, set up by Progress Motors Imports
G |C|_) ﬁ Limited, opened in Tejgaon, Dhaka in August 2023. The company, under

the "Ekhon Charge" initiative, aims to construct 11 more stations by 2024.

Charging - Bangladesh is planning to establish a 1-gigawatt lithium battery
Infrastructure  production plant aiming to transition from internal combustion engines to
electric vehicles. The plant is expected to be operational from 2024.

P
c o
© o Hj - Bangladesh is permitting a 5% bioethanol blend with gasoline, aiming to
':,;; 8 support potential biofuel plant investors. They will use maize, broken rice
% - Ethanol grains and molasses as feedstock to produce ethanol.
': g Blended
- Petrol
>
o = = Bangladesh and India strengthened their ties with the launch of the India-
[e] Bangladesh Friendship Pipeline (IBFP) in March 2023, 131.57 km pipeline
_E supplying 1 million metric tons of diesel to northern Bangladesh for various
g Diesel uses, including power generation, transportation, and industry.
-

WENEFICHIZIRIFHERE (2020~20415F)

Unit: Petajoules

2,135

1,514

893

412

233

Source: News Articles, Reports, NRI analysis

20204 20254 20304 20354 20414
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Workshop on Pruspect and Challénges of Hydrogen Fuel In Bangladesh
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Source: News Articles, Reports

In 2023, the Sustainable and Renewable Energy Development Authority
(SREDA) in Bangladesh plans to introduce hydrogen fuel as a renewable
energy source.

The Bangladesh Council of Scientific and Industrial Research (BCSIR) is
currently working on the project "Establishment of Hydrogen Energy

Laboratory” in Chattogram, Bangladesh.

BCSIR aims to research and develop hydrogen fuel, primarily derived from
biomass.

The ongoing research on hydrogen as a fuel is using water as a primary
resource.

Bangladesh is also very interested in developing hydrogen fuel and to
introduce vehicles powered by hydrogen on pilot basis.
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h - PDS Limited (Apparel accessories and other apparel manufacturing Unit: Petajoules
v > company) has inaugurated a 1 MW solar facility at Green Smart Shirts in
= 2 1 Dhaka, Bangladesh in 2023 with the potential to mitigates over 10,000
o = Solar P
- 0 tons/kWh of carbon emission in its lifetime.
§ _E - Bangladesh's garments industry is transitioning into greener production by
- & :% saving almost 40% of energy, 42% of water and reduced carbon emission
O~ . by 35% by producing clothes using recycled fabric and machinery treating
Textile manufacturing waste in 2023. 1868
« In 2023, Bangladesh's cement producers are adopting eco-friendly methods,
é_] replacing traditional ball mills with vertical roller mills and roller presses 1,611
— reducing energy consumption by 25%.
Cement 1392
- - Bangladesh's steel makers are melting scrap and using electric induction -
c o furnaces in their plants to reduce carbon emissions.
© o 1,206
=0 o In 2022, The BSRM group (Steel Manufacturing Company) was planning
e _E to install technology in its new rolling plant in Mirsarai, Bangladesh with 1,048
© 9 the aim to saving gas by using hot billet instead of cold ones.
F - Steel = Unitex Steel Mills, Bangladesh has partnered with Italy's Danieli for a scrap-
fed electric arc furnace (EAF) mill with advanced electrical and automation
systems which include auxiliary plants for fumes and water treatment within
the mill. The new minimill of Unitex Steel is scheduled to be started up in Q4
2024.
>
c O » BSRM have initiated a few projects to increase their steel production
g 8 capacity to mark their footprint in the steel sector. Power for few steel
= production projects will be supplied from coal based power projects.
= 5 2022 2024 2026 2028 2030
-

Source: News Articles, Reports, NRI analysis
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Source: News Articles, Reports

Fertilizers Production Project

The Ghorashal-Polash Urea Fertilizer Project (GPUFP) in Narsingdi,
Bangladesh, is set to be the country's largest and first green fertilizer factory

in South Asia.

China National Chemical Engineering & Construction Corporation Seven Ltd.
(CC7), with Mitsubishi Heavy Industries (MHI), have been working
collaboratively on the project since August 2020.

Over 90% of construction work is done, and expected to be completed by
December 2023.

The factory will have a daily production capacity of 2,800 metric tons of urea

and 1,600 metric tons of ammonia, helping meet Bangladesh's fertilizer
demand.

It is designed to be environmentally friendly, as all carbon dioxide will be
captured and other liquid effluent will not mix with surface waters outside
before treatment.
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National Solar
Energy Roadmap

National Action Plan
for Clean Cooking

National Adaptation
Plan

Source: UNFCCC, Climate Portal, Sustainable and Renewable Energy Development Authority, Ministry of Power, Energy and Mineral Resources
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Power System
Master Plan
(Revised)

Energy Efficiency &
Conservation Master
Plan

Bangladesh National
Action Plan for
Reducing Short-
Lived Climate
Pollutants

Source: JICA report, Ministry of Power, Energy and Mineral Resources
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Obaidul Quader,

Road Transport and Bridges Minister,
Bangladesh,

May 2023

>

(@]
c % Dr Hasan Mahmud
o c Information Minister, Bangladesh
05 Nov, 2021

L)

-

“ 204 15EFETICA40% &0V T FN+—-THEEL, LT EFDSHIEHT - YT —->3F WA D T THI9,000MWEEA 3 B5HEIHH S,

Nasrul Hamid,
Minister for Power, Energy and Mineral Resources, Bangladesh,
January, 2023

YNIDTTald, 2027FFE TICT FOH-Energy 86/ 1 751> &8
L'THIZ0TTMC/dDRING (Bl XHNX) EEIA I8 FE THY,
NRO) 2T 54Ed5#2, 3FEDIBICERIEFEDipon Gastt '35/
2075Mct/dDRILNGEEIA 33 A GEID BB,

Y DSTZI TR, BERYDD LY DEEADY YA NDIRYFARICS > TEEN
ZDBLED, EERIATEERLEDE G EN SHFEZIANTLS, /T
KIDFIFEI AT SIEDIC, FTIELEEFRR LGB ENT AR THS,

> Nasrul Hamid, Towfiq-e-Elahi Chowdhury,
S 8‘ Minister for Power, Energy and Mineral Resources, Power, Energy and Mineral Resources Adviser,
-g ° Bangladesh, Bangladesh,
< = September, 2023 November 2023
O
o ) N " "~ ~ Ay ~ g5 =~ ~ y - " ”
- BEYRETOITIFEBL T, BEYDPGLGEETLL, BHEV I BERBLEFELEISCENTES,
Md Tajul Islam,
Minister of Local Government and Rural Development,
Bangladesh
June 2023

Source: News Articles, Reports

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NRI 166



H29Q 7ITEE DR RFRILICE T SBERENMAE

9.9AA
]

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NRI 167



S*2 : MEDCO2HEH DK (o |

SARR, KNREFRECBNTASLEEERELTNZ—F, BESTOELHHT
RAEBIRRH KL TN, CO2BEH BB RBL THYB I DERAERRSN TS

S EFICO25EH E L HIRICH (372 ERY H s

Q JARETITTRANNDCERELEETHS (2015F) o WETHRNDC (20214F) [CHBWT, FTAREN-ATAY Y FUAL LB L TGHGHFH B %
s 60% BB T B WS EFHOEZEZRELTNS,
Q SAAGBAZTZOAFEKARBIEKEFLTNS, 20— C. B - EEBPITCEBAMCABRBNOEKEFEN S E->THY, 2030FFTICCO2HEH
B 526,000 / FE(IRINT B F RSN TS,
SEFRICO2HFHE (20224F) EBFIBIIRILF—HEE (20205) IXNF-HEE (2020%)
Total Emission Unit: 27 MTCO2/year Total energy consumption: 15072 PJ Total energy consumption: 15072 PJ
COZEFEE&I [ power [ Residential [ Biomass
;?‘}l/:\:“_\;‘ﬁ EE - Transport - Transport D Qil
= industry = industry T Eelectricty*
Il others* B commercial [ solid fuels**
- Others*
*Electricity includes Hydro,
Coal and Solar energy
**Solid fuels includes anthracite, coking coal, other bituminous
*—REE, BRER BRIBIZEE *Others include Agricultural & Non-energy use coal, sub-bituminous coal, lignite
B SARBURE, K5, BA, KB, MAVAIRINF-CEREEE, BEUTRIRIF-OREAELIBVPILEBEL
W3,
725 BREE (IPRNALY) DNBOHYYYPEROEALRS
COZﬁuﬁ@ iﬁiﬁ | LF[ @ 'f‘b I\j- d(\: t) b@j] /J/‘\’b :!:/HHO) 'JA&/“ :Dg-o
PN B BUAFIZEVORIRZE(EEL, 2030F X TICEERMEIN10% 2 MM AT 2 2 BELL TS, .
B AEQE. EEAETARBREN-RYZ1-MIEHACEEZEZ 3BVEANMERINTNS,
Source: IRENA, ERIA, UNESCAP, Climate Action Tracker, UN Climate Technology Centre and Network, News Articles Copyright(C) Nomura Research Institute, Ltd. All rights reserved. MI 168
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FEIZ, 2050FEDR=y - F02BELLTBIFTNVNS, KHREDIER. NMAVARE.
KEEH-BHREOEARE., 2030FERFS T30%NDEVE ROEHENMGITSN TS
SARCHIFBBRRFILADEY A

@ * 10% reduction of final energy

consumption compared to 20% reduction of final energy
business-as-usual scenario b i
SHH 2030 y consumption compareq to Net zero by 2050
= business-as-usual scenario by
ik &1t * 60% GHG emission reductions 2040
HYY#E A compared to baseline scenario

* Increase in the total installed

capacity of 13 GW for
hydropower, 300 MW for
B

biomass power, and 1 GW for
%! solar and wind power

o
hood] (i) EV target for 30% of total vehicle
O fleet by 2030

Source: Nationally Determined Contributions, UNESCAP, UNFCCC . ) . m‘
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FSARBZKAFKEEZITO VI, Z=EFRRANAICE>TWS, UHL. BIFFIEIBERIRET
FIF-OF AL KZEFTEL TS,

REESOBR

HEARE (2020~2030%)

* ZLOANEH I HHEBHELIENS. FIAREKAREBOKRE R
BRTY v EBLTNS, [ BEasEIRILA - .

* 2020FIR7E. TAADHKRIEARE(L10,161TMWT, ZM55 4
3, 155MWIEEIR M@ T > T3, (B : GW)

s ERERMBTIEICKY., FARII2030FEFTIC. AHRBE KRN
HEBEBTIGW. NMAVAXN A FEET300MW, HRERIRIF—H
EBH#BAUYVTUALLEE L T10%HIR I BN TEEELTVS, 4

© 2023FBE. ANKENOKEENBVIAG, KHEKED }
HIF AR ARON TVBLES, EFCAENTRRICREDNS, )

. BEZOBATRAOHGZOLBIC, TARBAIL BREE =
FTED TS, KB, SHMAVA, BALEOHOBATRIA - »
CENTHIET. BEEROSHEHEL TS,

19

20204 20255 20304

(
s BUFEEEEC SR UERBEACE DI, 2025FFTICLITO&HE BEAREINTNS ¢ F1(29,000MW, NI AIZ5,000MW, 1V
@ MITI23,000MW, SvIV—-(C500MWTHD (EIREHBEHHE2020-2030(283) .

» BHEBNRECKARELCLSEOTHIN RV ARANREROEH LAXEERHEERL1,878MWTHY, 2018F(CIFFEBENDIS%
ha&itEnic,

. J

Source: ERIA, UNFCCC, Enerdata, Reports, Economic and Social Commission for Asia and the Pacific, Government of Lao PDR, Murdoch University Copyright(C) Nomura Research Institute, Ltd. All rights reserved m‘ 170




SAZ : BERGEIRIVF-DREEMH

RIEEKDRECKEURZELTVNBAY, RLVEZFECEZEATRRICREDODNSH.
KEARESSIUONIAVAREMOEACLSE. IRINF-EBROZHLISEHALTNS
SARCHBIZBERBEIRIF-DRIEEN

o SARBANRBIKELTNSH, 678U LEESQEIME LY, TEDRENS SIS0, XD EEORERIRED
$370. TRE—REMERL. TR - ORI Bt EEEX T3

=

o ZEDWMAMRFEEROIH. TAREKE K. NMMAVA, BAZFLELEIRIVF-ZYIADZ L EFTEIL T3, BUFIE.
2030F X TICK D HEETI3GW, KB -RAHRETIGW, NMMAYAFKETI00MWEKRZEBEL LTS

REE

RERE

Bl Hydro [ Biomass [ Solar [] wind Il Hydro [ Biomass [ Solar [] wind

Current Policy Scenario Coal Phase-out Scenario Current Policy Scenario Coal Phase-out Scenario
78 107

24 36
(BE43Z: TWh) 94 (B4 GW) 32
80
o 15 64%
(+]
76% 87% 64%
76%
6 5og. 3%
4%
™ A P [ 06% 32%| [32%
1% 16909%]  [19% Caos|  [10% 3%
1 £29%1 k2961 k29 4% 4% 2961k 2%
2019 2025 2030 2022 2024 2026 2028 2030 2019 2025 2030 2022 2024 2026 2028 2030
= * The government must increase the share of solar and wind power due to the fact that Laos’ main source of energy is
hydropower, which works well during the wet season. - Senior Policymaker, Ministry of Energy and Mines, Laos
*Note:
1.

Current Policy Scenario: This scenario considers all policies and plans currently in place. It is Inherited and modified from the BAU scenario.
2. Coal Phase-out Scenario: The existing coal plant will remain in the system and no new coal power plant will be built.

Source: Economic and Social Commission for Asia and the Pacific, Ministry of Energy and Mines, Government of Lao PDR, Murdoch University Copyright(C) Nomura Research Institute, Ltd. All rights reserved. MI 171
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FEE, KEEAREERAHREELATREEN+2LHY ., BERTRIRILF-FIAOD
s(LICRIIT, ERATEE MR ECEN L TVS1RER
SARCHIBAMKEBLEHEEOTLEN
KEEAFKBAIEEOHETE

* The yearly average of solar radiation for Laos is 15.8 MJ/m2-
day, indicating relatively high solar energy potential that can
be utilized for various solar energy applications.

* Lao government has approved feasibility studies and

BH R ERTREMDHEE

* Laos has significant wind energy potential, highlighted by the
upcoming “Monsoon Wind Farm”, operational by 2025, a
600MW project generating 1700GWh annually.

. : . IFTIARIR D FEEDTREME
installation of 58 solar plants (7,656MW total) out of which
eight completed, 50 under construction. : LCOEA Total area Capacity Generation
: - , SiElLLy (USD/MWh) (Km?) (GW) (TWh)
* According to Deputy Minister of Energy and Mines, Laos has
the capacity to produce 10,000-15,000MW of solar power. 100 to 150 5,757.5 17.3 345
IFVARIKGFEREORIEEHE Relaxed 150 to 200 53,1874 159.6 261
Scenario LCOE~ Total area Capacity Generation 200 to 250 28,449.5 853 118.1
(USD/MWh) (Km?) (GW) (TWh)
40 to 100 34 0.01 0.03
50 to 100 3,873.4 139.4 208.4
Relaxed 100 to 150 43403 13 25.8
100 to 150 2,17,275.6 7,821.9 10,497.6 Moderate
150 to 200 18,072.4 54.2 90.8
50 to 100 2,8584 102.9 1539
Moderate
100 to 150 32,637.7 1,175 1,674.2 200 to 250 69149 20.7 28.7
50 to 100 1,366.8 49.2 73.5 40 t0 100 . s 0.03
Restricted
100 to 150 13,8345 498 699.1 ) 100 to 150 618.0 1.9 3.7
Restricted
50 to 100 33 0.1 0.2 150 to 200 9,596.4 28.8 472
Urban
100 to 150 93.1 34 47 200 to 250 5,006.2 15 20.8
*Note:
1. Relaxed Scenario: It includes forested areas, agricultural areas, no slope exclusion and exclude protected areas, water bodies, urban areas.

2. Moderate Scenario: It includes agricultural areas, (for solar: less than 5% slope exclusion, for wind: less than 20% slope exclusion) and excludes protected areas, water bodies, urban areas, forested areas.

3. Restricted Scenario: For solar it includes less than 5% slope exclusion, for wind less than 20% slope exclusion and excludes agricultural areas, protected areas, water bodies, urban areas, forested areas.
4, Urban Scenario: It includes urban areas, less than 3% slope exclusion and excludes agricultural areas, protected areas, water bodies, forested areas.
A Levelized Cost of Energy (LCOE): LCOE ranges are only shown for ranges with technical potential results.

Source: National Renewable Energy Laboratory, USAID, Evwind, News Articles

Copyright(C) Nomura Research Institute, Ltd. All nnghts reserved. M| 172
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FRIEREEICZLW6. BRHIMEGAICFE->TNBHD, 2030FEEXTICEVOE X%
30%FTE|ZLIFRZELZBHEIC, BFREHSDIIVEHZEITOTND
BXDFCHIZIRNF-RIRIF-EREDOAR

‘ - AV ET1—PIVEBA LTINS, H5t AT REMEE SR DT
Eﬁ(ﬁ"lﬁs‘ﬁ)\i‘iﬂi’é%‘”‘ﬂ?‘é 73 Cy %-ﬁiﬂﬁ@ﬁ&’&i‘i%bflﬂé

IR EBRRCBITTEY. MAKIRENTT . EREEE

%ﬂ’éﬁ‘/')/ioﬂ)m%x(?%O)@ﬁ&m’éto'cué

Finland Futures Research Centre* Sirindhorn International Institute of Technology*
68 71 . 349
.« BAU Scenario _ Mobile Scenario B Electricity
[ Gasoline [ Gasoline [ Gasoline 297
] Diesel [ piesel [ Diesel 27% 1%
] set Fuel 51 [ Jet Fuel > [] Biomass
s st 29% s e sy
(Bf : R¥Ya-)l) 39 H 41 . (B : RFYa-))
28% 28%
28 29
20 28% 69% 21 70% 73% 71%
70% 70%
70% 71%
73%
74% [l 72% 22
26%
1% 1% 1% 1% 19%=— 3% 1% 1% 2% 19%1— E7s9%3 8%
2010 2015 2020 2025 2030 2010 2015 2020 2025 2030 ETS %%’ 2c0r\540

*Note: The research took 2010 as base year to make the projections.

1. Business As Usual Scenario (BAU): The BAU scenario represents the energy demand scenario that follows the continuation of current trends by using official state-level forecasts and widely accepted national plans.

2. Mobile Scenario: In this scenario the mobility of the people and goods as well as communication in Laos is thought to increase considerably. In this scenario the value added of the transportation and communication is thought to
increase while the growth in other sectors is not as high as in BAU scenario.

#Note: The research took 2010 as base year to make the projections.
1. Business As Usual Scenario (BAU): BAU scenario helps to estimate and analyze the energy demand in the transport sector which will be expressed under the assumption where no policies or actions on energy savings and CO2 mitigation.
2. Counter Measures Scenario(CM) : In this scenario three mitigation actions are selected. They are fuel switching, advanced technology. and modal shift actions.

Source: Finland Futures Research Centre (University of Turku), SIIT, (Thammasat University), News Articles Copyright(C) Nomusa Research nstitute, Lsd. All rights seserved. MI 173
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RIETIE, KA, KEEK BH NMMAVAE VS EBEMREIRINF-REORELZILKT
PRBILHD2—FH. AREBEODRELKREFEINTVS
SARDBHABFIBIZREBEEOBE
BE - Bh9EH RREBTEBOHEA (2020~2030%F)

« As of early 2023, Lao PDR operates 76 hydropower dams and has 43 more Total installed power capacity (GW)
S under construction. These 76 dams provide 9,608 MW in generation
Hydro capacity, surpassing the 1,878 MW from coal and 56 MW from its 10 solar 30
plants. 55
o Under the NDC, the government plans for 13 GW of total installed
g 3 hydropower capacity (domestic and export use) in the country by 2030 20
- O
e ° « In accordance with the NDC's conditional measures, the Lao PDR government 15
uc, E aims for 1 GW of total installed capacity in solar and wind power by 2030 10
e9 \_‘_"<\_ o The 600 MW wind power project by Monsoon Wind Power Company in
() ) l’ y y 5
O~ 117 Lao PDR is set to be completed by 2025. It will export electricity to
Wind Vietnam, generating revenue for the Lao government through royalty fees. 0
* o The 240 MW Nam Theun 2 Floating Solar PV project, led by EDF
) Renewables (a renewable energy production specialist, headquartered in
Solar France), is planned for construction in Khammuane province, Lao PDR. It is

scheduled to be operational by 2024.

c &
= _g % - The government of Lao PDR is aiming for 300 MW of total installed biomass
2 c ; power capacity by 2030, in line with the conditional measures of the NDC.
© 5 |Biomass Renewable Renewable
L ﬂ.’ energy installed energy installed
capacity (2020) capacity (2030)
= The Lao PDR's National Power Development Plan (NPDP) for 2020-2030
s emphasizes a diversified energy mix, primarily leaning towards coal projects.
c 0 o The Kaleum Coal Fired Power Plant, a 1800MW thermal power project in
g 8 Xekong, Laos, is developed by Xekong Power Plant Co Ltd. It aims to sell 98.0% 87.2%
@ S electricity to Cambodia. :
L - The project construction is likely to commence in 2024 and is expected g, .
= to enter into commercial operation in 2025. K7 - AB%- B - JAANA

* 2020 RE FAADB AR ERHEERG YO

Source: News Articles, Reports, NRI analysis Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NRI 174
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RRITERKZROANYIFv—LETHBD(EHBHBIE, 2022FEDMOUTIARILEIRIV

F-A0HHEET. JV-D-TIEZTOERVPYTSMFI- Vet URR A EEEZHE
BHSE : JU--77)09-CEF3ELEWEA

Q DEHBHBE FARTIXRINA-$ELE (MEM) [F. JYU-—VT7IEZT7E ) -V RBRRIOER A et &M 3-0ICHB AL TS,

Q COBALCE. g, FE K, YTAFI-VODINEENS, CO/-b—2yTDIH0OHB N EE (MOC) (4. FEBHBHIICADZEZZ (T TEH TV SARIC
BIBZREIANEFAL SRR EED-HORAE]ICEEELTNS,

@ PYEZTNY1-FI-YOREL

’ | * InJune 2022, Tsubame BHB, based in Tokyo, Japan, specializing in on-site ammonia

f| production using electride catalysts at small-scale plants, signed a Memorandum of
Cooperation (MOC) with the Lao pdr Ministry of Energy and Mines (MEM). The MOC
outlines their collaboration in conducting feasibility studies for the production of green

ammonia and green fertilizers, incorporating Tsubame BHB's small ammonia

1N
"\/I

manufacturing equipment.

» Tsubame BHB undertakes green ammonia projects in Lao PDR targeting the
manufacture of green ammonia and green fertilizers.

* This study examines the supply and demand for green power from hydropower plants
in Lao PDR, along with the profitability of businesses and supply chain related to
ammonia and fertilizers in the country.

* In 2020, Tsubame BHB was selected by the Japan International Cooperation Agency
(JICA) for the SDGs Business Supporting Survey. They are currently conducting a survey
focused on local fertilizer production utilizing surplus hydropower in. Lao PDR. The
Memorandum of Cooperation (MOC) is part of these survey activities.

S : N Articles, R rts
ource: Tews Arlicles Repo Copyright(C) Nomura Research Institute, Ltd. All rights reserved. INRU 175
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RIEIRE. SiXARHARERZHMAICTE>TNS, —5. EBEERZFODEAICLY2030F
[C30%DEVE R Y. KBEIT-ICHFRINM1AREID10%D;FEALELZBIEL TV
SAADEEDFCHIZIRNF—(EHOBE
BE - #iX 95 EEEBFIICHITRIRIFTHER (2020~2040%)

« Under the conditional NDC target, the government of Lao PDR aims for 30% Unit: Petajoules
% electric vehicle penetration in 2-wheelers and passenger cars by 2030.
EV o The government promotes EVs by adopting preferential policies, including
o > unrestricted imports and a 30% reduction in road use fees compared to 15,690
= g petrol vehicles.
m =
s 8 o The government of Lao PDR plans to establish a Bus rapid transit (BRT)
[T system and non-motorized transport (such as electric pedal vehicles)
o g component in Vientiane Capital by 2030. Upon completion, the BRT system
O - will include 50 new battery-electric buses.
11,773
o Green and Smart Mobility JSC. (in 2023) has imported 150 VinFast electric
cars into the Lao market in order to introduce electric taxi services under
the brand Green SM.
9,085
c s » The government is also aiming for Biofuels to meet 10% of transport fuels by
o o Hj 2030. (NDC Conditional mitigation targets).
':,;; 8 o In 2022, the Lao State Fuel Company partnered with Korean oil firm GAIA 6504
% - Bio Fuel Petro to initiate a USD 20 mn biofuel production project in Lao PDR. ‘
; g Situated in Hadxayfong district of Vientiane capital, this joint venture aims
= to produce 500,000 liters of biogasoline daily. 4823
= Lao PDR relies on imported gasoline and diesel oil from neighboring countries
> (main importing countries include Vietnam, China and Thailand) due to the lack
- 8’ of domestic petroleum fuel resources.
g E o In August 2023, the Lao government reduced import spending to USD 58
e Fossil mn for diesel and USD 17 mn for regular and premium-grade petrol,
@ b1 Fuel encouraging the adoption of electric vehicles (EVs).
- o This shows a decrease from July 2023, where the spending was USD 65 mn 2020 2025 2030 2035 2040
for diesel and USD 20 mn for regular and premium-grade petrol.

Source: News Articles, Reports, NRI analysis Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NRI 176
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RER., KAREBICIZIRBEHZFAL. CkBEBREN-RYZ1-FSIIBEERAAL
BEZ, Iri. FIAT3. ND-Y-HR (P2G) FORXMEAZBEEHICIRETH
SAADEEDFICEIZIXRNF-EROBE
BE - EXSF EXEBAICHIBZIRIVF—HER (2020~2040%F)

Q The National Green Growth Strategy of the Lao PDR identifies the development of the Unit: Petajoules
industrial sector as a priority sector for green growth. 13394
(3T = The Ministry of Energy and Mines (MEM) has identified power-to-gas .
G i technology as a promising technology to replace fossil fuels by carbon-
11’;%.' neutral gases to fuel industrial applications.
Green H2 o  The power-to-gas process involves splitting water into hydrogen and
g 3 oxygen via electrolysis using electricity, which is mostly generated from
o O hydropower plants in Lao PDR.
S E 9,660
D S e = In 2020, Lao PDR and People’s Republic of China signed an MOU to develop
O - [2@,.;1 Vientiane Saysettha Development Zone (SDZ), a low-carbon development zone
e in Vientiane.
Green o  The development plans include an industrial park and a new green
Industrial township within the Lao PDR capital. 6,933
Park o  The SDZ will have solar street lights, new energy vehicles, a
comprehensive pipe network buried underground that automatically
irrigates with reclaimed water, and portable monitoring equipment.
4,710
|1 - After the government of Lao PDR and Sun Paper Group, the largest global
- m paper group and pulp paper integration group in the world, signed an 3,165
c o WTE investment agreement in 2009, the firm spent USD 432 million in a state-of-
g ie) the-art pulp mill in Laos.
‘@ 8 o In 2018, the pulp mill began testing the utilisation of waste liquid, wood
g .s chips, and bark to produce power.
|: 7} o  The company is able to serve the local power grid in addition to meeting
= the demands of the factory.
o  The factory monthly supplies 6 million kilowatt-hours to the local
power grid. 20204 20254 20304 20354 20404

Source: News Articles, Reports, NRI analysis
po 4 Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NRI 177
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BRIR(REDTHICTV-Y - FPIEZTEKRREZDOFREMISEBALTNS

EESF : JU-0-79)09-CBI3ELRYEH

Q 202388108 ICCIYF v CRMESNEF1RILASEPT OV I LB EEEAE. FARICH IR BN IRINY —ETE. FEIEE. JV-VKkZHIVOY--EEXRHEICE
EEYUEEEEAELUE,

Q ZOEENT. TAADI RN —EHaEIBEL, TV - TIEZTAKZEZ(LBIZA-ARYT OB ORI EEEEE ). BEO BB HEERL 32 2B/ LT
%o

KFNVI1-FI-YDFEL

» The inaugural Program Steering Committee meeting of the Laos-
Australia Sustainable Energy Partnership (LASEP) occurred on August
10 in Vientiane.

» The meeting established the strategic direction and endorsed the
workplan, emphasizing inclusive energy planning, storage exploration,
and the development of green hydrogen and solar industries in Laos.

» The activities aim to support Laos' energy transition and build on
previous bilateral cooperation.

» The PSC discussed findings from a P4l-funded study assessing the
potential for a green ammonia hydrogen industry in Laos, revealing
opportunities for applications in fertilizers, electricity co-generation,
and fuel cells, with prospects for further collaboration with Australia.

S : N Articles, R rts
ource: Tews Arlicles Repo Copyright(C) Nomura Research Institute, Ltd. All rights reserved. INRN 178
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9th Five-Year
National Socio-
Economic
Development Plan

Natural Resources
and Environment
Sector Plan

National Green
Growth Strategy

Source: UNESCAP, Asian Development Bank, Report and News Articles

2021-2025

2021 - 2025

2020

Multi sector
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Multi Sector

COEHEID F T, FAAKCOVID-19/\UT Iy Ih6nEEEXE RIC,
Boa\\, HFHEaeeh, 2ENTIY-VEREF{EEL, 20265F
[CEFEFEFRELEENCIRINIZIEEAEIELTWS,
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B CH AR R IR —%E RS 2B HEDH BEIEET
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RABRERBEOEERERL, AN ALVERENRMNICEE
L. 7U-VCHAIRELRRICEMI 3L 28157,

COHEROEZENE UTOSLGRABEDEREEEICTS
F=Ic. BERICHIE 75— PiA DEES - SHEIDFRTE - )
V-V REEPAGAREMERFE TS THS ¢

 2020FEFCICEEBEFEEE (LDC) NLAEHIT 3,
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National Power Development Plan[CEW\T, RFDRE P EHEAHR - HIEN%E
BIRELTEY, BIROEARPREBOIRIF-IVIACEWTHIERFRZBIITWVS

B FEICRTEERVAVOEEBK—&E

« EWEBFIOEVILICKYRA
A ZHIRYT 3,

o 2020EN52030EICATTOBHEIY-ERKICET ML HEE 79— - I-WBHICEY,

RN S 5, ZDEMEUTORY : RBARROTAEES
Hsd.
i _ _ * 20255 FCICE2IRIA-
ggsgg:'nfgxeglan 2020-2030 Multi sector - REBEMOSHALLY, BHRHEOEEEL ZLMERRT S, BRI EHBREDEIDE
. EEBYATLDIA 30%F CHMS TS,
- BGEOBHGAOHIR « IXNF-EBOZKIEE

=63 KDFEB65%.
Fix30%. RE5%, =&
BEHEEERL BHEE
AE1DDEBRIEICT S,

- EBEEAOEBA&HIEOEM

Source: UNESCAP, Asian Development Bank, Report and News Articles . ) . m‘
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« KRBERE KDRBIAEICHI3RETOVITMOEREEE TS
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Bounleua Sinxayvoravong,
Governor, Bank of Lao PDR
September, 2022
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Dr. Sinava Souphanouvong,

Deputy Minister of Energy and Mines,
Lao PDR,

June, 2023
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FIR-VALIREBTOIII ML, FARICHIIB/E SR BRIRDFGEER
& TARADEFE B CII-DRRBICHTI LB EEXSESD,

Phoxay Sayasone,

Minister of Energy and Mines,
Lao PDR,

April, 2023

"KIBHFEBIR, 155 A BELIFNF BRI EELEBE THY, 7Y-25TFN
F-REFIFI S5 BEEICEEEDTT, TAXCH IS BIFNF-DRIDESF
ER8L, FTET ZDHTILE PHELEN DS FNDOREICEHEEFF> TS
1285597, "

Dr Daovong Phonekeo,
Minister of Energy and Mines,
Lao PDR,

February 2022

" BEE L TERET SIEX FEAAHX TOITIMNHL T, BRI~
F-TV TV ERETEFETT, BHEDTRE, ENVICHEZSNEA <D
BASLILET, "

ﬁ Khienkham Phoudchanthavongsa,
Deputy General Manager,

Lao-China Joint Venture Investment Co., Ltd.
April, 2027

Transition
Technology

“E I, 2019FHEE, 2021-2025F DEIKRE Kt &AL FFFZE B 2030FZT
DEIFKTY -2 REBEICH T L HFIFDKE, FHREDZEL, RMBLDEE
ICERYREA TS, "CHIk. EIMED Dﬁﬁ“ﬁﬁff CE I Y5k AJBE L RIT 58D
LHFIFICE T, BHAREFIE T E(EET SR THS,

& Thongpath Vongmany,
Vice Minister for Agriculture and Forestry,

Lao PDR,
January, 2021

Source: News Articles, Reports
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O Brunei aims to reduce its energy intensity by 45% by 2035 from the baseline year of 2005, in line with its regional commitment to
e the Asia-Pacific Economic Cooperation.
O Brunei has developed a National Climate Change Policy in 2020, under which a directive on mandatory GHG reporting (quarterly
and annually) is issued for all facilities that emits or remove GHG emissions, starting from 2023.

SENIRINF-EOCO2HEHE (20214F) EBPIBIIRINF—HEE (20205F) IXRNF—(ERDERR (20205F)

Total Emission Unit: 7.2 MTCO2/year Total energy consumption: 71 PJ Total energy consumption: 71 PJ
7% 3%
COZEF&E&I [ power [ ] Residential & B oil
;?\”,:‘:‘—5‘# gg [ industry Commercial PeCA [ Natural gas
] Transport [ Transport ] Electricity*
Il other [} Non-Energy
(Non-Specified) = Industry
| Buildings

*Electricity includes coal and renewable energy

B |n 2022, the country is heavily reliant on fossils, with 99.9% share of natural gas in power generation.
B Under National Climate Change Policy, Brunei aims to cut GHG emissions by 10% by 2035 by enhancing
electricity consumption management.

> |
C(?Zﬁ?ﬁjd) B Under National Climate Change Policy, Brunei listed 10 strategies, including the reduction of industrial
HRU’?HI%* emissions, waste minimization, implementation of carbon pricing for industrial emissions, and more.

#B5% B Brunei had launched a 2-year EV pilot project in 2021 to increase the EVs adoption and planning to have
60% share of EVs annual vehicle sales by 2035.

Source: IRENA, ERIA, IEA, National Council on Climate Change, News Articles . X .
9 Copyright(C) Nomura Research Institute, Ltd. All rights reserved. ml 184
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20304

Reduce 20% of GHG emissions
by 2030

200 MW Solar PV Installed
capacity by 2025

s

&
[

ﬁﬁ E‘I)
SHHE|

Implement carbon pricing
mechanism by 2025

20355

Targets to cut emissions by
50% by 2035

20504

Net zero by 2050

Targets 30% renewable
capacity in the Electricity
mix by 2035, to be majorly
fulfilled by Solar PV

60% EVs sales target by
2035

Source: World Economic Forum, National Council on Climate Change, UNFCCC

6% reduction in overall
emissions in industries
through zero-routine flaring
by 2035

Copyright(C) Nomura Research Institute, Ltd. All rights reserved
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* EELCO2BEHEZHRL. 2025FEXTIC100MWDKEHIRINF-EFKET 5L\ BIZZEMDTH. Kampung Sungai
AkarlZ30MWHRIED KPS R ERT R ZETE +

= —§ S L <2=1
HREE REARE
2 2 4.9
D Solar D Solar
(B4 GWh) (BAE: MW)
15
1.2 1.2 1.2
2017 2018 2019 2020 2021 2017 2018 2019 2020 2021

= "Brunei Darussalam is currently exploring the potential of renewable energy-based connectivity through interconnection with
neighboring countries, as we lie in a region with abundant renewable energy resources.” - Minister at the PMO

Source: IRENA, IEA, ERIA, Ministry of Energy, Brunei, News Articles and Reports Copyright(C) Nomura Research Institute, Ltd. All rights reserved. M| 1 86
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* Brunei, being located near the equator, receives high amounts
of solar irradiation annually, aims to achieve 600 MW of
renewable energy by 2035.

* However, the current implementation of renewable energy in
Brunei is still in its nascent stage, with only 4.9 MW of solar
power installed.

* The Temburong Smart City is planned to become the "Green
Jewel of Brunei" and is projected to be the country's first
solar-powered government building.

JFVARIKBG R EDTHEM

Generation

LCOEA Total area

BH R ERTREMDHEE

* According to University Brunei Darussalam, Brunei receives an
annual average wind speed of 5 m/s, which is sufficient to
produce the amount of energy the population needs.

* Brunei, with lower onshore wind speeds than offshore, is
exploring the use of specialized turbine technology for areas
with less than 7.5m/s annual average wind speed.

* The country's Energy Ministry is exploring the viability of
creating a "Sea Wind Farm" to harness offshore wind

resources for sustainable energy.

IFVARRAFEEBORIHENE

RIS Capacity S : LCOE~ Total area Capacity Generation
(USD/MWh) (Km?) (GW) (TWh) cenarno (USD/MWh) (Km?2) (GW) (TWh)
Relaxed 100 to 150 2,885.2 103.9 142.3 100 to 150 72 0.02 0.03
Relaxed
Restricted 100 to 150 42.6 1.5 2.1 Moderate 100 to 150 6.3 0.02 0.03
Urban 50 to 100 54.6 2.0 2.7 Restricted 100 to 150 5.7 0.02 0.03
*Note:
1. Relaxed Scenario: It includes forested areas, agricultural areas, no slope exclusion and exclude protected areas, water bodies, urban areas.

2. Moderate Scenario: It includes agricultural areas, (for solar: less than 5% slope exclusion, for wind: less than 20% slope exclusion) and excludes protected areas, water bodies, urban areas, forested areas.
3. Restricted Scenario: For solar it includes less than 5% slope exclusion, for wind less than 20% slope exclusion and excludes agricultural areas, protected areas, water bodies, urban areas, forested areas.
4, Urban Scenario: It includes urban areas, less than 3% slope exclusion and excludes agricultural areas, protected areas, water bodies, forested areas.

A Levelized Cost of Energy (LCOE): LCOE ranges are only shown for ranges with technical potential results.

Source: National Renewable Energy Laboratory, USAID, University Brunei Darussalam, Weforum, Universiti Teknologi Brunei, Universiti Sains Malaysia Copyright(C) Nomura Research Institute, Ltd. All rights reserved. M| 187
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O Under the Brunei National Climate Change Policy, the government is aiming to increase
the share of renewables to at least 30% of the total power generation mix by 2035.

« In Brunei, the only renewable energy source comes from a 1.2 MW solar PV
power plant, Tenaga Suria Brunei, located in Seria, Belait District accounting
for about 0.1% of the total power installed capacity.

» Brunei will develop a 30 MW solar power plant in Kampung Sungai Akar and
contribute to the target of generating 200 MW of solar energy by 2025.

@

Natural
Gas
| 1
WTE
c >
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- =
2 2
L=
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Energy
saving

= As of 2022, natural gas is the primary source of energy for power generation,

which account for 98% of country’s electricity with seven gas and one diesel
power

« In March 2023, Ministry of Development, Brunei announced that the country is
planning to build a waste incineration plant that can process 800 to 1,000
tons of waste per day to generate electricity, because Brunei's Sungai Paku
Engineered Landfill site, which receives 90% of the country's waste, is expected
to reach its capacity limit by 2030.

= As per NDC, The government aims to cut GHG emissions by 10% by 2035 by
enhancing electricity consumption management. For this, the government is
considering increasing energy efficiency through various initiatives :

o Implementation of minimum efficiency of 48% for all new power
plants

o Reduction of partial load operation,_improvement of transmission and
distribution losses

o Reduction of gas consumption through the integration of renewable
and alternative energy so as to meet domestic power demand

Source: News Articles, Reports, NRI analysis

BRREBZEDER (2022%F)

Total installed power capacity* (GW)

(=Y

Gmmsmas W BEARE
(2022%)
1.2GW
99.9%

BEAHEIRINF-BREEEOANR (2022%F)

BAERREIRI
F-REEER
B (022%) : -
0.001GW N3
100%
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ERIA Research Project Report FY2023 No. 12

Study on Green Hydrogen Production
in Brunei Darussalam

Prepared by

Department of Energy, Prime Minister’s Office, Brunei Darussalam
With Support from

Economic Research Institute for ASEAN and East Asia

- 5 a RIA
\mf ‘M'“l:u‘:\:* s .

i Dmsmaec st
Yo ASEAN ors Eaut Asle

Source: ERIA

Study on green hydrogen production

In September 2023, ERIA along with Department of Energy, Prime Minister’s
Office, Brunei prepared a report on production of Green Hydrogen in Brunei
for power generation.

The aim of this study is to facilitate the country's transition from oil and gas to
clean fuels, such as hydrogen, for both production and export by 2050.

The report forecasted that the estimated production cost of green hydrogen
in Brunei ranges from US$3.5 to $5.2 per kg-H2, which is slightly higher than
the global target of US$1 to $2 per kg-H2.

The report suggested that the country can reduce the production cost of
green hydrogen by improving the efficiency of electrolysis technology.

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NRI 189
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- The Government of Brunei had launched a two-year EV Pilot Project in Unit: Petajoules
Brunei, in March 2021, with the aim to assess public response,
& infrastructure needs, and policy requirements for introducing EVs.

o Under this pilot project, the government implemented incentive
EV policies where owners of EVs will be exempted from paying the
annual vehicle license fee for the duration of the two-year pilot
project.

o The goal is to reduce the land transport sector's carbon footprint and 41
have EVs constitute 60% of annual vehicle sales by 2035.
« In October, 2022 Brunei Shell Marketing Company Sdn Bhd (BSM) launched
I the country’s first retail rapid charging station at IBA Petrol Station in

o >
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v o
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O~

Lambak, Brunei. 33

o The station features a Shell Recharge 175 kilowatt hour rapid charger 28
Charging which can charge an electric vehicle from zero to 80 per cent in under
Infrastructure 30 minutes, to support the Brunei National Climate Change Policy

(BNCCP) initiative.

20

« In August 2023, Royal Brunei Airlines (a state-owned airlines) collaborated
with French start-up OpenAirlines to reduce fuel costs and CO2 emissions of
aircrafts by implementing SkyBreathe ® Fuel Efficiency software to optimize
Aviation fuel consumption, reducing costs and CO2 emissions by using trajectory
optimization and Big Data analysis.

Transition

GG Technology

March 2022, energy minister announced that the country is planning to
- increase its production of oil and gas after the country discovered 42
Diesel million barrels of oil equivalent at an undisclosed location in 2021.

= The country is heavily reliant on diesel and gasoline for road transport. In

20204 20304 20404 20504

Source: News Articles, Reports, NRI analysis
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Hydrogen Supply Chain Demonstration Project Research on SAF from Algae
* Brunei's hydrogenation plant (as a part of the Global Hydrogen Supply Chain ~ « Sarawak Economic Development Corporation (SEDC), Brunei, and Indonesia
Demonstration Project) had supplied fuel for cars during the Tokyo Olympics are exploring collaboration to develop Sustainable Aviation Fuel (SAF) from
2020. algae.
* The plant located at the Sungai Liang Industrial Park, Liang, Brunei, initially * In 2022, SEDC planned to establish a laboratory to conduct further research
had around 50 operators and is expected to expand into a commercial facility. on SAF and Sarawak’s Chief Minister Abang Johari Openg envisions the region
* Brunei's Minister of Energy highlighted the breakthrough in transporting becoming a major SAF producer. The initiative aims to produce SAF from
hydrogen, emphasizing its potential use not only as car fuel but also for algae cultivation.
electrical power due to its zero-emission nature. * Abang Johari emphasizes that the alternative aviation fuels such as SAF could

be the key to sustainable air travel, contributing hugely to the aviation
industry’s emissions-reduction strategy and net-zero emissions goal.

S : N Articles, R rts
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- In 2021, Advanced Hydrogen Energy Chain Association for Technology
Development (AHEAD, global hydrogen supply chain between Japan and
Brunei) had signed an agreement with ENEOS Corporation (a Japanese

petroleum company) to supply hydrogen produced in Brunei for use in
the latter’s refinery decarbonization trials.

« In March 2023, the state-owned Universiti Teknologi Brunei and Butra
Heidelbergcement signed an MoU to enhance knowledge and
understanding of sustainable building materials, particularly fly-ash and
Portland composite cement (have less carbon footprints).

o The knowledge sharing will be through workshops, research
collaborations, and community service programs.

» Under National Climate Change Policy, Brunei targets zero routine flaring
and a reduction in overall industrial emissions by 2035, to lower carbon
intensity with the aims to reduce total fugitive emissions, through projects in
oil and gas facilities for GHG reduction.

= The government of Brunei will implement a carbon pricing mechanism by
2025 for the industrial facilities exceeding emission limits to reduce excessive
greenhouse gas emissions under the National Climate Change Policy.

o The strategy also emphasizes the need for an effective Monitoring,
Reporting, and Verification (MRV) system to ensure accurate baseline
emissions data for the application of carbon pricing.
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= In 2019, Hengyi Industries, a state-owned subsidiary, established a two-
phase integrated refinery and petrochemical complex in Pulau Muara
Besar, Brunei.

o In phase one, the project produces petrol, diesel, and jet fuel. In
Phase two involves new processing facilities at the site for an
additional oil refining capacity of 14 million tons per annum.

Source: News Articles, Reports, NRI analysis

EENFICEI3IRINFEHEE (2020F~20505F)

Unit: Petajoules
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- Chemicals and petrochemicals
[ other Manufacturing*

45%

*Note: Other Manufacturing : This includes cement, basic metal, machinery, paper, chemical, glass,
non-metallic minerals, furniture, rubber, fertilizer, refining, others.
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Feasibility Study of CCS

¢ In 2022, Shell Eastern Petroleum (Shell) and Brunei Shell Petroleum have
signed an MoU to explore the feasibility of carbon transport and storage
options for Brunei and Singapore, potentially forming part of a carbon capture
and storage (CCS) hub in Southeast Asia.

* Under the MoU, both parties will evaluate the technical and commercial
feasibility of carbon storage options in Brunei and carbon transport solutions
from Singapore.

A Growing
Ener~ Fconomy

I 25

i’ ‘;V"

* The MoU will also enable cooperation between the two countries in
developing relevant policies.
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* The agreement supports the countries' efforts in energy and green economy
initiatives, focusing on CCS to reduce emissions from operations and hard-

to-decarbonize industries.
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Energy efficiency
(standards and 2021 Power
labelling) order

Brunei National
Climate
Change Policy
(BNCCP)

2020 Multi sectors

Source: National Council on Climate Change, Department of Energy, ASEAN Energy, Climate laws

This standard would require manufacturers, suppliers, .
wholesalers, and retailers in Brunei to import and sell electrical
appliances that meet consumers’ Minimum Energy Performance

Standards.

BERDEEE BEEDY-5" b

This plan is expected to
reduce the country’s
energy intensity by 45%
from 2005 levels by 2035.

Targets sets by 2035 include:

This policy has been implemented to create low-carbon and
climate-resilient pathways for Brunei, aiming for a sustainable

nation.

It is devised in ten strategies focusing on industrial emissions,
forest cover, electric vehicles, renewable energy, power
management, carbon pricing, waste management, climate
resilience and adaptation, carbon inventory and awareness and

education.

Planting 500,000 new
trees.

Increase total share of
EVs to 60% of total
annual vehicle sales
Increase total share of
renewable energy to at
least 30% of total
capacity in the power
generation mix

Reduce GHG emissions by
at least 10%

Reduce municipal waste
to land fills to
1kg/person/day.

Copyright(C) Nomura Research Institute, Ltd. All nnghts reserved. M| 194
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» This plan outlines the government's strategies for conserving

National Biodiversity and protecting Brunei's biodiversity.

Strategy and Action 2016-2025 Multi sectors . ——-
Plan * Encourage green and well-balanced multi-sectoral development
through a wise and wide scope of biological resource utilization.
» The white paper sets strategic goals for the energy sector and
provides broad guidelines for achieving these targets in the form
of given below key priority |n|t|at|ve:<,: « To generate 9,54,000
o ::ntroduce lI(%enewable Energy Policy and Regulatory MWh of electricity from
, el el renewable energy sources
SIETE 2 B 2014 Power o Scale-up Market Deployment of Solar PV and Promote by 2035, accounting for
Waste-to-Energy Technologies 10% of the total
Raise Awareness and Promote Human Capacity Development electricity generation mix.

Support Research, Development and Demonstration (RD&D)
and Technology Transfer

S : IEA, ASEAN
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& Manaf Metussin
Minister of primary resources and tourism
(at COP27, Sharm El-Sheikh, Egypt, Nov, 2022)

[COEBREERLTBEDIC, TNFARIFNF-EHEHEEL, ARZBDENE B DRY BB ELEE T S/EHDRYMAEZEL TS, XY CODEEEZELTS/EH
IC1, BBREICHET BT LNIEY TEE TH B, EDIEDTNFTIE, HEHEREDEBEERD, FV I CODEBEERICIANITEF < DITHEEITSEERAIELT, HH
EREEBIEPOREESEIL TS, TNF11E, SIBEZBINDBISICAIERYBAEHFICERL THY, SBEZBICHES, BILHDSSEXRELGETEYH, EXRKE
Z B EERTE P THS,

& At Seventy-ninth session of the Economic and social commission

S _? for Asia and the Pacific, Bangkok, Thailand, May, 2023
o § [TNFA1E, 2050FZTICF Y f - VOFER T B/EDIC, TFNF-EHal 7R [ B8 - HRAERNDEKAFIR, TNFAIEE > TRIRE B FICHIBERLRE CH B K
F e REICEVHA TLS, B S TGV, BBHETHS, | FHIZERIEETRE B I R EMLEIEBEDICIE, BFRLIERYRABI BB THS, O

DIED, ITFNF-RRELEIL, TN F-EHEHEL, [IREBDEREB/L DRV
BIEEZZIEL TS, /

ﬁ Suhaimi bin Gafar,
Minister Of Development & Co-chair Of The Manaf Metussin
Brunei Darussalam National Council On Climate Change, Minister of primary resources and tourism
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O The UAE is carrying out 14 Clean Development Mechanism (CDM) projects to cut greenhouse gas emissions, aiming for an annual
reduction of approximately 1 million tons of CO2Eq.

&y

*Others include services, Non-specified & Non-energy use

BE
Q InJuly 2023, the UAE revised its Energy Strategy 2050, under which it sets a new 30% target for "clean power" capacity by 2030 and
eliminates the earlier 12% coal power goal from the 2050 target.
AEHNIFIF-EOCO2HEHE (2020%F) EBRIBIIRILF—HEE (20205) IRNF-HERE (2020%)
CO2#8HEH 2 : 188 MtCO2 Total energy consumption: 2457 PJ Total energy consumption: 2457 PJ
[ e [ industry [ Natural Gas
COZEF&%&I B =h- % [ Transport B oil
R ES B iz [ Residential [ electricity*
B zofmE [ Agricultural [ coal
B ®get Il others* [ NnGL*

E Biofuel and waste
**Electricity is produced by
Fossils, renewables & nuclear

*NGL: Natural Gas Liquids includes ethane, propane, butane,
isobutane, pentane, pentanes plus (natural gasoline).

S EF R
CO2HIIE®D
ERYHEA

Source: UAE Government's unified digital platform, Climate Action Tracker, Ourworldindata, IEA and News Articles

B Under Energy Strategy 2050, UAE plans to increase the installed clean energy capacity from 14.2 GW to
19.8 GW by 2030.

B According to UAE's First Long-Term Strategy, cement industry is expected to start using CCS before 2040.
B Under Long Term Strategy, in steel industry, the shift to hydrogen-based DRI in UAE will start before 2030,
as current natural gas DRI plants start phasing out.

® National Electric Vehicles Policy to establish a national network of EV chargers throughout the UAE

X B UAE is developing a national roadmap for BEVs, including federal standards for BEV charging stations and

technical regulations for BEVs.
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20304 20405 20504

@ Achieve a 19% reduction in

economy-wide net GHG

S0 “ Net zero emissions
HXU‘?H@‘ levels (225 MtCO2e).
Targeting 50% electricity
Targets 14.2GW renewable B from carbon-free sources,
energy capacity by 2030 driven mainly by solar PV by
HE 2050
B
Reduce transport 22% Share of EV

50% EV penetration on

paod] ¢ emissions by 1% below and hybrid
. 2019 levels by 2030 Vehicles by 2035 roads by 2050
ik
A Reduce Industry emissions
[somaf ) by 5% below 2019 levels by - -
s 2030

Source: UAE Government's unified digital platform , UNFCCC, Globaldata, News Articles . ) . m‘
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Note: Renewables includes biomass, BECCS=Bioenergy with Carbon Capture

° The primary source Of pOWGr generation in UAE iS natu ral I:l Renewables and Storage, Unabated Fossil includes Coal, Oil and Natural Gas, Negative

gas. However’ significant advancements have Occurred in D Unabated Fossil emissions technologies,: which remove carbon dioxide from the atmosphere
- - and store it permanently

the deployment of solar PV and CSP technologies in recent [ Nuclear/Fossil with CCS 157
years, with a total capacity of 2.4 GW achieved in 2020. I Negative Emissions technology via BECCS

* Under NDC, UAE recently updated its target to reach (Unit: GW)
installed capacity of 14 GW from renewables in its power
mix by 2030.

* However, Climate Analytics updated it's analysis last in 139
2021. This is why, both the projections are different. 70

* In order to control the effects of climate change, the UAE 43 “
is controlling emissions, reducing flaring of natural gas, 5 6 50
increasing energy efficiency and undertaking many other
steps. 11 35 5

. o = 14

* Additionally, UAE's first nuclear power plant commenced =—=3= E

operations in April 2021, representing the initial step 2019 2030 2040 2050
: 2 Graph Description: The composition is based on selected IPCC SR1.5 (Special Report on Global Warming of 1.5 °C was
towa rd aChleVIng B dean energy' published by the Intergovernmental Panel on Climate Changeglobal least costs pathways)
é )

» UAERE ABORBPEERICEAAPERZARYLIHAILIYYTH60OBEBERICBERYVEATNS
@ * REEISFEULRICTY-Y - TRNF—-TOITT MOBEBEZRIAL. RS EFC400KFI EEREL TS (20245F1510
HIRTE)

. J
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* 20234, UAEIZ4N'AR. BET103.5MWOREXFFORIORANFKETDI S L% | REDMAERILSIr Bani Yas 545GW.
Delma&27GW. 775 EDAI Sila27GW. Fujairah®Al Halah4.5GW T#%%, CO2H8EHH £(3£120,000h Y [CA 3¢ FEBINTWS

REE HlEEE
59 29
- Biomass - Biomass 3%
[ solar [ solar
] wind [ wind
(B4 : TWh) (4 : GW)
93%
8
6 3
L2k 0.03%
88% 2% 100% 3%
2021 2030 2030 2021 2030 2030
Reference REmap Reference REmap
Note:

1.  The projected figures are based on a study IRENA and Masdar Institute in collaboration with UAE Ministry of Foreign Affairs in 2015. Therefore, projected values may differ when compared with updated RE guidance by UAE's government.
2.  Reference Case Scenario (REF case): The Reference Case represents a view on energy supply and demand based on current or planned policies.
3. REmap Scenario: It reflects an assessment of the accelerated potential of renewable energy in UAE.
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Q In 2023, the UAE enhanced its National Energy Strategy, targeting 14 GW of renewable
energy capacity by 2030 and a 30% share of clean energy in its mix by 2031.
Concurrently, the National Hydrogen Strategy is set to elevate green hydrogen
production to 1 million tons per annum by 2031.

« The UAE has three of the world's largest solar plants and is rapidly building

more.

o The Noor Abu Dhabi solar park will cut the UAE's carbon
footprint by 1 million metric tons annually, equivalent to
removing 200,000 cars from the road.

o Dubai's 4,000-acre Mohammed bin Rashid Al Maktoum Solar
Park, the largest in the Middle East, will generate sufficient solar
energy to power 800,000 homes by 2030.

= Masdar, the UAE's clean energy firm, aims to produce 1 million tonnes of

green hydrogen and 0.4 million tonnes of blue hydrogen by 2031._Two
hydrogen hubs in Ruwais and Khalifa Industrial Zone Abu Dhabi (KIZAD)
will act as "hydrogen oases," with plans to expand to five hubs by 2050.
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« In 2020, Abu Dhabi Fund for Development (ADFD) granted an AED121

million (US$33 million) concessional loan for a Sharjah waste-to-energy
project. It aims to process 300,000 tonnes of municipal solid waste yearly
(or 37.5 tonnes per hour), generating about 30 megawatts of energy.

- The UAE is engaged in various natural gas-based electricity production

projects, including the development of a 9.6 million metric tons per year

liquefied natural gas (LNG) plant at the Port of Fujairah, scheduled for
completion between 2026 and 2028.

= In February 2022, the Dubai Electricity and Water Authority (DEWA)

announced that the Hassyan coal-fired power plant, which was under
construction, would be converted to use natural gas instead of coal.

» The Hassyan plant, with four 600MW ultra-supercritical coal power units in

its first phase, marked the GCC region'’s first coal-fired power project.

Source: News Articles, Reports, NRI analysis
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* Dubai's first green hydrogen plant was commissioned in May 2021. The $14 * South Korean firm SK Ecoplant, in partnership with Korea South-East Power
million project is a public-private partnership between Dubai Electricity and Co., is expediting plans to establish a major green energy production facility
Water Authority (DEWA), Expo 2020 Dubai and Siemens Germany. in the Middle East.

* Itis situated within the DEWA Research and Development Centre, utilizes * In December 2023, they signed an MOU to produce green hydrogen and
solar PV electricity to produce hydrogen via PEM electrolysis. ammonia in the UAE and Oman. SK Ecoplant will lead a feasibility study to

* With a production capacity of 20 kg per hour, the facility supports energy build infrastructure in Abu Dhabi's industrial park.
storage and supplements DEWA's power generation and enabling diverse * The goal is to annually produce 50,000 tons of green hydrogen and 2,50,000
applications and testing platforms for future hydrogen utilization. tons of green ammonia using electricity from a solar power plant.

» UAE targets a low-carbon hydrogen production capacity of 1.4 million tons
per annum by 2031.
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« According to the National Hydrogen Strategy, UAE is exploring hydrogen for
vehicles that transport goods and services on fixed routes, allowing for a
centralized refueling station system, highlighting where hydrogen will be best
placed in the transport sector.

» The Government of UAE has launched the National Electric Vehicles Policy
in 2023, with the aim to establish a network of electric vehicle charging
stations and regulating the electric vehicle market in the country.

Dubai Water and Electricity Authority (DEWA), has launched the Dubai EV
Community Hub website, an initiative that aims to increase EV adoption
by centralizing information regarding the latest developments in the
electric vehicle landscape of Dubai.

In May 2023, the Ministry of Energy and Infrastructure initiated the 'Global
EV Market' project to make the UAE a hub for electric vehicles, targeting
50% EV penetration by 2050 to promote green mobility.

In December 2023, the UAE government announced the establishment of
a company to manage EV charging stations, handling infrastructure
development, operations, and pricing strategies.

= In 2015, the Government launched the EV Green Charger Initiative under
which DEWA has announced a target of having more than 1,000 public
charging stations across Dubai by 2025. By the end of 2022, the number
of Green Charging Stations reached 350 with more than 620 charging
points across Dubai.

Aviation

Transition
Technology

« In 2022, the Government of UAE launched it's General Policy for Sustainable
Aviation Fuel to develop its local capacity for SAF,_enabling the production of|

700 million liters of SAF annually.
» This policy includes a voluntary target, aims to supply 1% of fuel to national
airlines at the UAE airports, using locally produced SAF by 2031.

Source: News Articles, Reports and NRI Analysis
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53% | < 60%
43% | +— 46%
23% | —— 36%
22% | 24%
13% | «— 14%
5% | «—— 6%
4% | €— 3.2%

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. NRI 204



UAE : SRV ks E- | —
20235, FIEKEREIDTIII-BAY, SAFEE) HETEIRITOEEE., EX2FOD
BRixF{LzBELEN10vc-TOY I N ERIA

BWXSE : JY-2-77)09-E5Y I3V -TH)0I-[CE TR ERERYEH

Q 2023%F 118, 7J%EFTawasul Transport, ADNOC Distribution, Al-Futtaim Motors¢ #[E] T, #1D7kFFIY-FZECFEYH L, COP28D BZ(C/alL), BFHEH!
B RECELVEEOEHOT)-VBEOFEMESTEBREL TS

Q 2023F118. 779z (ADA) ¢Leonardoft(d. ADAHEMAWI39ET VDAY IFF—(CEY, UAEE L RE THIDSAFRRIZERUERITZITL., MZHEH EE1R
NDEBZETE-ILIE

A/ 1-FI-Y DRI £ BEEREEMER

Ty —— SAFIARIC L 3 HIRAT

* In November 2023, Abu Dhabi launches its first hydrogen-powered taxi in a * In November 2023, Abu Dhabi Aviation (ADA) and Leonardo successfully use
trial operation, aiming to reduce aim to reduce emissions by 30 million tons SAF in ADA’s AW139 intermediate twin-engine helicopter, which
by 2027, from 135 million tons in 2016. accomplished two flights powered by aviation fuel blended with SAF on 28 and
* The Integrated Transport Centre of the Department of Municipalities and 30 November 2023.
Transport in Abu Dhabi said the launch was in collaboration with Tawasul » These ADA commercial helicopter flights were the first SAF-Powered flights in
Transport, ADNOC Distribution, and Al-Futtaim Motors. both the UAE and the Middle East.

* The trial will analyze clean fuel effectiveness and kilometers traveled. The The initiative showcases commitment to reducing aviation emissions.

initiative aligns with COP28 goals and emphasizes eco-friendly transport for
global sustainability.
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First Long-Term
Strategy

National Hydrogen
Strategy

UAE Energy Strategy
2050

National Sustainable
Aviation Fuel (SAF)
Roadmap

Source: News Articles, Ministry of Climate Change and Environment, Ministry of Energy and Infrastructure

2024

2023

2023

2023

Multi-Sector

Multi-Sector

Multi-Sector

Aviation

A comprehensive plan that demonstrates the country's
commitment to achieving net zero emissions by 2050.

The strategy focuses on decarbonizing various sectors, including
power and water generation, industry, transport, buildings,
waste, and agriculture.

Under this, UAE aims to reduce its greenhouse gas emissions by
70% by 2050, with the remaining 30% offset through carbon
capture, utilization, and storage.

The strategy plans to establish two "hydrogen oases" (or
clusters) by 2031 and five by 2050, for carbon storage and
potential connections to salt caverns.

It targets local production capacity of 1.4 million tons per annum
(Mtpa) of low-carbon hydrogen by 2031, 7.5 Mtpa by 2040, and
15 Mtpa by 2050.

It aims to increase the contribution of clean energy in the total
energy mix from 25% to 50% by 2050 and reduce the carbon
footprint of power, saving AED 700 billion by 2050.

The strategy targets an energy mix that combines renewable,
nuclear, and clean energy sources to meet the UAE's economic
requirements and environmental goals.

The policy aims to drive technological advancement and
innovation in the aviation sector. It seeks to establish a national
regulatory framework for SAF.

To achieve this, the UAE intends to develop its local capacity for
SAF, enabling the production of 700 million liters of SAF
annually.

Copyright(C) Nomura Research Institute, Ltd. All nnghts reserved. M| 206

* 50% reduction in
emissions from power
and water generation,

*  64% reduction in
emissions from industry,

*  42% reduction in
emissions from transport
by 2050

Reduce emissions in hard-to-
abate industries by 25% by
2031 and 100% by 2050.

Increase the share of clean

energy to 30% by 2031 and
become carbon-neutral by

2050

Supply 1 per cent of fuel to
national airlines at the UAE
airports, using locally
produced SAF by 2031.
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It aims to accelerate the penetration of electric and hybrid
vehicles, establish EV infrastructure, and set legislative and
technical frameworks for recycling electric vehicle batteries Increase the share of electric

National Electric
Vehicles Policy

Dubai Integrated
Waste Management
Strategy 2021-2041

National Water and
Energy Demand
Management
Programme

National Green
Building Regulation

2023

2021

2021

2021

Transport

General

General

Building

locally.

vehicles to 50% of total

It also aims to establish a network of EV charging stations, vehicles by 2050
enhance the UAE's competitiveness in related indices, and create
a conducive environment for green mobility.

It aims to encourage best practices in waste management,

recycling, and energy conversion.

The strategy aims to boost recycling, treatment, and electricity -
provision, contributing to the overall attractiveness and

sustainability of Dubai.

The program includes three main pillars: energy, water, and

consumption rationalization.

Several initiatives will be launched to reduce energy
consumption, increase the renewable energy's contribution to
the energy mix to 50%, and expand water reuse by 95%.

* Reduce energy demand
by 40 per cent;

* Increase the renewable
energy's contribution to
the energy mix to 50 per
cent;

* Expand water re-use by
95 per cent.

It outlines the purpose, scope, and specific requirements for
energy and water efficiency, renewable resources, materials,
comfort, and well-being in building development.

The regulation is designed to be flexible, collaborative, and -
applicable to all emirates in the UAE, with the goal of unifying
minimum energy and water consumption efficiency standards at

the federal level.

Source: News Articles, Ministry of Climate Change and Environment, Ministry of Energy and Infrastructure, UAE Government's unified digital platform
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"We are witnessing, day after day, project after project, that the
UAE is at the global forefront of developing and adopting
innovative clean energy solutions. We are achieving energy
security, while also contributing to building a bright future for
future generations to come."

da

Sheikh Hazza Bin Zayed Al Nahyan,
UAEX#TE (2023%F115)

“As the UAE prepares to host COP28, this pioneering project
(2-gigawatt Al Dhafra Solar Photovoltaic Independent Power
Project) reflects the country’s ongoing commitment to raising
its share of clean enerqgy, reducing its carbon emissions, and
supporting the global efforts on climate action.”

Sheikh Hazza Bin Zayed Al Nahyan,
UAEXHEHE (2023%115)

“The UAE wind programme is a great source of national pride and a demonstration of Masdar’s ability to pioneer and implement innovations in
wind and renewable energy technologies. More than twenty years ago, before Masdar was created, Sheikh Zayed, our founding father —
someone who cared deeply about the environment — oversaw the completion of a wind turbine on Sir Bani Yas Island.

Dr. Sultan Ahmed Al Jaber
EE gkt EXE (2023F105)

F s

The UAE has made significant strides in climate action and
continues its efforts towards sustainability... Our efforts in this field
are aligned with our commitment to economic development.”

F s

Sheikh Mohammed bin Rashid
UAEETEFF/\TEE (2023%F125)

“While we fully embrace the energy transition, we need to
recognize that policies should be tailored to real-world
scenarios. And they should follow the basic rule of progress
that if we fail to plan, our plan will fail.

da

Dr. Sultan Ahmed Al Jaber
EE FLiHRkmiEEXE (20224#35)

"As we prepare to host Cop28, the UAE is keen to play a stronger role in driving global climate action by reducing emissions and
contributing to the goals of the Paris Agreement, mitigating climate change effects and protecting the planet.”

Mariam Al Mheiri
FRZE REAE (2023%F1058)

Py

Source: News Articles, Reports
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Table 7 —Deacarbonisation pathways based on which Taxonomy criteria have been developed
Basic chemicals Teske et al. (2022); ICF and Fraunhofer 151 study for the EC (2021)
Cement Science-Basad Targets Initiative
Iron and Steel IEA Net-Zero Emissions (IEA NZE)
Hydrogen MIT Energy Initiative’'s SESAME platform
Aluminum International Aluminum Institute based on [EA

Please refer to Table 17 in Appendix J for details

Source: Monetary Authority of Singapore Copyright(C) Nomura Research Institute, Ltd. All rights reserved. N'{| 6
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Figure 1: Net-zero pathway for Green, Amber, Ineligible Time
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Source: Monetary Authority of Singapore

2022-2035*

Amber measures

Meet one of the following criteria:

= Retrofit of existing power plants to allow hydrogen or its derivatives (e.g. ammonia) that meet the CCGT
technological readiness thresholds and criteria in Table 2.2, or

= Mew power plants (e.g. CCGTs or fuel cells) that can allow hydrogen or its derivatives (e.g. ammaonia)
that meet the CCGT technological readiness thresholds and criteria in Table 2.2, or

= Retrofit of existing plants with CCS that is designed at the outset to allow the facility to meet the green
criteria by 2035 at the latest, or

= Mew power plants that capture at least 50% of emissions and and are designed to meet green activity
criteria by a 2035 at the latest, or

= Retrofit of existing transmission and distribution networks that allow =z50vol% low-carbon gases, or

= Mew transmission and distribution networks that allow z50vol% low-carbon gases, or

= Retrofit of existing storage systems that allow z50vol% low-carbon gases, or

= Mew storage systems that allow =z60vol% low-carbon gases; or

= Other investments directly supporting or facilitating hydrogen uptake in the plant are eligible if
the measures result in the new plant to allow =50vol% hydrogen or its derivatives, (e.g. purchase,
operation, and maintenance measures).

And, all measures must meet the following criteria:

= The power cannot be generated from renewable energy sources, based on a comparative assessment
with the most cost-effective and technically feasible renewable alternative for the same capacity
identified; the result of this comparative assessment is published and is subject to a stakeholder
consultation

Amber measures can be new and qualifying measures do not need to meet the amber activity thresholds
iin Table 1

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. N(l 13
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The Taxonomy aims to connect investments with
ambitious climate goals by integrating scientific
principles into financial sector guidelines.

The criteria for the Taxonomy are science-based and on
solid data, with references to data sources provided.

It prioritizes the EU Taxonomy and other relevant
sources selected in consultation with stakeholders and
based on accessible data.

bNBEDICL. UATBEEBZITV\., F Al e EDREEZS

759V )3-C[34D0EE N H B

IVAR=-WADIA-NZA

This version of the taxonomy has been developed on the
basis of Singapore-based activities, metrics & thresholds.

(’ 3 EFEEHOMEE

To determine the economic activities included in this
Taxonomy, GFIT defined activities based on ISIC codes
due to their extensive coverage and widespread usage.
This Taxonomy version, presents activity-level criteria and
thresholds for three of the ten focus sectors (energy,
transport, and buildings).

GFIT decided to select ISIC code for these sectors, based
on importance to Singapore and regional economies,
impact on GHG emissions, and ASEAN Taxonomy.

Source: Monetary Authority of Singapore

GFIT considered global and Singapore-specific
decarbonization pathways when setting thresholds, with a
focus on international interoperability and regional
usability.

Although GFIT prioritizes Singapore usability, most metrics
are not limited to local use and can be applied in any
country or region.

JO0-NIVEHEEER Y

MAS is mapping Singapore-Asia Taxonomy, to the
International Platform for Sustainable Finance (IPSF)’s
Common Ground Taxonomy (CGT), which currently covers
the EU Taxonomy and People’s Bank of China’s (PBOC)
Green Bond Endorsed Project Catalogue.

After mapping, MAS aims for financial institutions to use
CGT definitions, aiding sustainable finance development.
which would help facilitate sustainable finance
development.

Copyright(C) Nomura Research Institute, Ltd. All rights reserved. N'{| 14
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Regulators -
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Academic Institutions and Policymakers

(Align national policies and financial flow at economic
level with taxonomy)
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ARNDEEREFESRUANINOEZELLT, 2021F12B FTORESEY, T5ADBEIE(M
BEREEVOE BEOEEIKHSNS

O EELANIVOEE (§9V)3--770-F)

Q EERLNIVOREER, ARADREFICESYIVIY - IT74FIAERIEDICEREINI
Q [UEZHENOBHICH I ERMEHELEBHOEENTRELRE T 0. BRBITAN_ALOKES LU LK RETHTS

* The financial close or final investment decision for the
coal plant has been made prior to December 2021,
signifying the completion of all financing agreements.

The coal plant must retire within 25 years of operation,
complying with phase-out requirements outlined in
point 4.

= The coal plant's fair value is positive during the
proposed transition but must be verified independently
by internationally recognized entities or programs.

Investments made as part of the early coal phase-out
process do not extend the expected lifetime for coal
combustion.

=n
AX
W
m . - : l//\Jl/ Coal plant’s generation is replaced 1-for-1 with a
|l e phase—.out JESUNES ([0 GIALEEE T2 ST 26 O R portfolio of clean resources that provides equivalent
Biciczaliplanssllifcspaiy E‘% electricity services within the electricity system.
= However, verification by recognized international bodies If not. then all other facilitv. entity and svstem level
is required. ' Y. Yy y

requirements have to be met.

The coal plant, at a facility level as a minimum, has a just

* The phase-out of unabated coal combustion at the coal transition plan either as a separate document or as an
plant is aligned with, or happens earlier than 1.5°C- element embedded into the Transition Plan to mitigate
aligned coal phase-out deadlines. impacts on key stakeholders including workers,

electricity customers, and the local community.

Source: Monetary Authority of Singapore Copyright(C) Nomura Research Institute, Ltd. All rights reserved. M| 19
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1
No further development or procurement of abated and unabated coal

power plants globally is allowed beyond those with financial closure National or sub-national level power sector plans, aligned with 1.5°C
by December 2021. goals, support gradual emissions reduction by 2030

BH2
Do not initiate new or extend existing fossil fuel-based Power B2

Purchase Agreements beyond those signed by December 2023.

* No new coal power plants beyond those with financial closure by

October 2023.
» No new Power Purchase Agreements with plants not meeting Green
criteria beyond those signed by October 2023.
N . . . * Noincrease in power imports from grids with higher energy intensity
The entities must have a Paris Agreement-aligned transition plan than existing ones, as of October 2023.
verified by recognized international bodies. The alignment needs to
happen by 2030 at the latest. *Note: Requirement 2 is only applicable until 2030 and will not be extended beyond the current

version of criteria

Source: Monetary Authority of Singapore Copyright (C) Nomura Research Institute, Ltd. All rights reserved. M| 20
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ISSBMDIFRS S2E#E (X, TCFDOENEIC;R>T=EDTHBH . TCFDICLEATEKYEEMD D, 1B
M ERRIBEHRZERLTNS

TCFDIZ;A>1=ISSBMDIFRSE#E () E 17453

Q£mMeFEEES (FSB) l;t—dﬁsaaéﬂﬁ%i*?ﬂﬁlaﬁmﬂww A (TCFD) g FELE 81ENEBRYAT VT EEEZEZS (ISSB)
DEE(CF2(CHEAATENST. IFRS (EPREAFEIREEME) s1tsz€}§ﬁﬁa‘5ﬁ¥(; TCFDD&EESIcEhtEEILIChHD

Q IFRS S2MERFIE (L, TCFDTARINTVWA11DOHERERE . PR EEZ4DO0FHEL—HL TS, LH'L. IFRS S2TlE, LYsFMAIEIRE. TCFD
OEECHEVEIMBREEREINTS

Hh7dY- ISSBE#E(CHTZEMEM (IFRS S2ETCFD)
» S2 requires disclosure of more detailed information, such as how climate risks and opportunities are
addressed in governance bodies' terms of reference.

» S2 require companies to refer to and consider the applicability of industry-based disclosure topics.

» Requires more detailed information on the concentration of risks and opportunities within their
business model and value chain, as well as on transition plans and resilience.

a ; » S2 requires more detailed information, such as detailing input parameters for risk identification,
A utilization of scenario analysis, and processes for identifying, assessing, prioritizing, and monitoring
& opportunities.

» S2 requires disclosure of industry-based metrics relevant to a company's business model and activities.

@ * Requires more detailed information on Scope 1, 2, and 3 emissions data. Requires additional requirements
on approach to setting and reviewing each target.

Source: IFRS Foundation, ISSB Copyright (C) Nomura Research Institute, Ltd. All rights reserved. MI 23
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FSBIC&2T2017EICERILINTZTCFDIE., [IZBEED A FEEERFAT DR ZBRIL T,
BiE%ERL, 20235108 [CEREILT=

TCFD : BI&

Q 20155, €T TFEES (FSB) BREZSHOZE(CEET 2HBIBROFA TR - (RESEE0). [UEBEEBM B IBRERIATIA—A
(TCFD) #%#:%iE
Q 20174, TCFDIIRERED AR RICEAIAHEESEE2RITLEN. Z0BMNE. DENATIBOZBMEE LIE, FHRIZEHL. EXSEEHET
BICITODEZIET B CHHI-
Q [ERF(C. TCFDI32023%F108128 (2023 F K7 3R
345, IFRSEEIC{EEEEELE

SUREEIRHBBRRARIRAIT4-Z (TCFD)

TCFDO#EN S L PRI ER BERFATOXY Y E
ARFIR BERE Q TCFD disclosure offers a range of benefits, including improved risk
Disclose the organization’s governance Disclose the actual and potential impacts management, enhanced financial decision-making, and increased
arOund C“mate‘related riSkS and Of Climate'related riSkS and Oppor‘tunities transparencyl Which can positively impact a company's reputationl access
opportunities on the organization’s businesses,

to capital, and long-term value creation.
strategy, and financial planning where

such information is material.

ANFIA Enhance the assessment of risks and
YRAIIRIAI HEREHY —  » | exposures across short, medium, and
. N b long-term horizons.
Disclose how the organization =HE|
identifies, assesses, and manages
limate-related risk Make better-informed decisions on
climate-related risks N —» | where and when to allocate your
-2 N capital.
EIRCBIR
Disclose the metrics and targets used to More effectively evaluate climate-
assess and manage relevant climate- Iy E i related risks to your company, its
. - = suppliers, and competitors.
related risks and opportunities where

such information is material.

Soumce: Task Force on Cemate-related Fmnancal Discosures Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 24
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ISSB(3. HERDIRA BAT-IHRINT-DZIEEZSF T IREREESMTIBOERICIHEZS
JO0-NIVEYATFEUT1 BEEDEEEZBIELTWLS

ISSB : I

D%Eﬁ%ﬁ%gé (IFRS) BARIZ2021FE11B3BI(CYIAT-TREINTCOP26ICHL\T. EEY AT YT E#EEZES (ISSB) DFI%

Q ISSBlE. FHEREERHIBOBRE (IR BT, YUATTEUTI RTROSENEHRRNN-ASIVOEILZEHIEL. ARDBE S TOEEXFHR

Q ISSBIF. [MEIBHRATREEES (CDSB) MﬁTGMh A (ICFD) . NYa1—-Lih—T4VJAROH%EREIL-LT-7.
%E?J\ XG)*ID‘ZTTKUNE#% %.:?EA (SASB) EH# HREBEIA-TLDAT— GTJW EARATHITIMEELLZSH T HBEFED

EHEERILTNS

=) EFRB3E

To develop standards for a » The ISSB receives global support for its development of
IobaFI) baseline of To meet the information sustainability disclosure standards, by the G7, G20, I0SCO,
g needs of investors Financial Stability Board, African Finance Ministers, and Finance

sustainability disclosures Ministers/Central Bank Governors from over 40 jurisdictions.

@ ;”'g‘fz FINANCIAL
o | & FOB &

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 25

oTo facilitate interoperability
with disclosures that are
jurisdiction-specific and/or
aimed at broader
stakeholder groups.

e To enable companies to

provide comprehensive
sustainability information
to global capital markets

Source: IFRS Foundation, ISSB
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2023%F6H l:lSSBl;tnE'i*)szao)lFRSW&TE‘Uf«Fﬂa‘:E«Eém&b ZOZEIT=EI|LY
BIEOHICEANMALET N -T %%

ISSB : YATFEUT(RIREHE

Q2023F6 A ICEBYATHEUT(EEEZS (ISSB) [F. BHIN2DDIFRSY AT FEY TR E#ELHITE
« IFRS S1 Y ATHEUT1EEMAIEIEROBRICE T2 — R ERFIE

* IFRS S2 [URBAEDFT

O ISSB(E. S5HZIEEPHIEE KD, IFRS SIBLUIFRS S2Q0BA AT IN-T (TIG) DFRIIFED;EEN%EBL T, IFRS STBKUIFRS S2DEHE
5| EHEELTUNK

O IFRS S1EKUS2(3. 202451 B 1HLURRICFIAT 3 FER KR EHMEN BRSNS

IFRSYATFEY TR RELS%E EEZTERIFLIZEAMESIN-T (TIG)

IFRS 51 aims to mandate entities to Q The TIG provides the ISSB with insights into potential

disclose sustainability-related risks implementation queries that may arise as companies adopt
IFRS S1 and opportunities, which is useful for IFRS S1 and IFRS S2.

the users of financial reports in TIGDE

resource allocation decisions.

* To gather, analyze, and discuss stakeholder queries
> regarding the implementation of the new standards.

* To inform the ISSB about those implementation gquestions,
which will help the ISSB determine what, if any, action will be
needed to address those questions.

* To offer a public platform for stakeholders to learn about
the new Standards from peers involved in implementation.

I[FRS S2 aims to mandate entities to
disclose climate-related risks and
IFRS S2 opportunities, which is useful for the
users of financial reports in resource
allocation decisions.

Source: IFRS Foundation, ISSB Copyright (C) Nomura Research Institute, Ltd. All rights reserved. M| 26
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IFRS S2ELAET(I, HINFT YR, BRER, URIVYRIAV ., 5B B VAT IV-CLIC,
TCFDOEELVEEMNLIFHREATZ KO TVNSE (FEFFED) (1/2)

TCFD&EhE & IFRS S2 TEEE R RO LL B

TCFDENE . HREREAIT IR ISSB IFRS S2 SUEBEDRT

Disclosure A: Describe the board’s oversight of climate-related
risks and opportunities.

Disclosure B: Describe management’s role in assessing and managing
HINFYR climate-related risks and opportunities.

Disclosure A: Describe the climate-related risks and opportunities the
organization has identified over the short, medium and long term.

Disclosure B: Describe the impact of climate-related risks and
opportunities on the organization’s businesses, strategy and financial
planning.

Disclosure c: Describe the resilience of the organization's strategy, taking
into consideration different climate-related scenarios, including a 2°C or

ikﬂﬁ lower scenario.

Blue bold text: Requirements in IFRS S2 that are not in the TCFD recommendations.
Source: IFRS Foundation

Disclosure A: IFRS S2 is aligned with the TCFD Recommended Disclosure
a).

However it requires more detailed information, such as how climate risks
and opportunities are integrated into governance bodies' terms of
reference.

Disclosure B: IFRS S2 is aligned with the TCFD Recommended Disclosure
b).

Disclosure A: IFRS S2 is aligned with the TCFD Recommended Disclosure
a).

However, it requires additional information on companies to refer to and
consider the applicability of industry-based disclosure topics.

Disclosure B: IFRS S2 is aligned with the TCFD Recommended Disclosure
b).

However it requires additional information such as, criteria for when
guantitative and qualitative information, using available information
reasonably and proportionately to the company's circumstances.

Disclosure c: IFRS S2 is broadly consistent with the TCFD Recommended
Disclosure c).

However, IFRS S2 does not specify the particular scenarios that a company
would be required to use in its climate-related scenario analysis.

It requires additional information such as, using an appropriate
approach considering available information without excessive cost or
effort.

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 27
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IFRS S2ELAET(I, HINFT YR, BRER, URIVYRIAV ., 5B B VAT IV-CLIC,
TCFDOEELVEEMMEIFEHRETZ KO TNSE (FEEEFEFED) (2/2)

TCFD&EhE & IFRS S2 TEEE R RO LL B

YRY
NRIAY

EBELEE

TCFD#Eh &, HRRAREAI1T VA

Disclosure A: Describe the organization’s processes for identifying and
assessing climate-related risks.

Disclosure B: Describe the organization’s processes for managing climate-
related risks.

Disclosure C: Describe how processes for identifying, assessing and
managing climate-related risks are integrated into the organization’s
overall risk management.

Disclosure A: Disclose the metrics used by the organization to assess
climate-related risks and opportunities in line with its strategy and risk
management process.

Disclosure B: Disclose Scope 1, Scope 2, and, if appropriate, Scope 3
greenhouse gas (GHG) emissions, and the related risks.

Disclosure c: Describe the targets used by the organization to manage
climate-related risks and opportunities and performance against targets.

Blue bold text: Requirements in IFRS S2 that are not in the TCFD recommendations.

Source: IFRS Foundation

ISSB IFRS S2 KB EDR=

Disclosure A: IFRS S2 is aligned with the TCFD Recommended Disclosure
a).

However it explicitly requires additional disclosures on the processes
used to identify, assess, prioritize and monitor opportunities.

Disclosure B: IFRS S2 is aligned with the TCFD Recommended Disclosure
b).

However it explicitly requires additional disclosures on the processes
used to identify, assess, prioritize and monitor opportunities.

Disclosure C: It explicitly requires additional disclosures on how
opportunity processes integrate into the company's risk management.

Disclosure A: IFRS S2 is aligned with the TCFD Recommended Disclosure
a).

However, it requires additional information on industry-based metrics
relevant to a company’s business model and activities.

Disclosure B: IFRS S2 is aligned with the TCFD Recommended Disclosure
b).

However it requires additional information such as, about the company’s
financed emissions, sets out a Scope 3 measurement framework to
provide guidance for preparing Scope 3 GHG emissions disclosures.

Disclosure c: IFRS S2 is broadly consistent with the TCFD Recommended
Disclosure c). However, IFRS S2 differs from the TCFD guidance.

It requires additional information such as, about the planned use of
carbon credits to achieve a company’s net GHG emissions targets, about
the approach to setting and reviewing each target , including whether
the target was derived using a sectoral decarbonization approach.

Copyright (C) Nomura Research Institute, Ltd. All rights reserved.
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3| S ERA) TEES

Q ZOEYHEM(L. ISSB o)ﬁ;;ﬁﬁﬁ%kaztiwﬁ RaiREIEIHICER
aEnk [YATFEUT1E#EZE S (SSB)) IHAEE

Q IFRS S1HLUS20 B ALR(Z2024F3A31HFX ClcnFEh, 2
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DSSBJ(J%& MHERL AR BEZRIZFEL . BEEA

seHbNS
Q KRN FEBYETINIGBE. RITROFEEIOVWTUIRH
BANGESHON, F1 H#O)EFEFLDL\(IJQHHLﬁOJ_I““'I"_*LHﬁ:ﬂ‘

HZ&IL, ISSBE, BEFBDESDYZITSEYT1BI7DI O~/ NHEN-I 51 EFF

FELVIREDICHIL T, B LZIEETOTEL, #ald, ISSBEEZHFXDERFRIC

BYANBELISSBIDFHEIZHE T BB,
7FLTLB,

BELFERERABRTSCLER

Emmanuel FaberF

ISSB R
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P\

Source: IFRS Foundation, ISSB, NRI
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157 BA
Sustainability mindset El%_ Py5 20;;:15
and initiatives ﬂ.th 2-4 Input -
EERED
i (53:) FHPUF
Initial disclosure B YATFTEUT4
rubrics — | EEEELEES
. ”Governance"': “risk — :3))
management T
* ‘Strategy’, ‘ To be modeled after ISSB standards

“metrics/targets” if

deemed sufficiently Specific content of

R AT O — sustainability
company TO apply disclosures in Japan
in Future (disclosure
standards)

SSBIE(LZL, ISSBORFZEZDEKEFERICHIWR TEB L EHFIZES, SSBIE,
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GFANZ(Z., 2022F Ry - Z0#1TEHE (NZTP) A4 VATEREINEINSYIYIY-
TATIAKREHETIEDEL T EERBEMTE@EEE2/ER

BIE
Q 2023$12E§ GFAN%(J%?%%ﬁﬂTSZFﬁﬁifff?vﬁ??'ff/?(t\?fzt‘f:’é?ﬁwﬂﬁi—ift@%k]’&%aﬂ%o CDIHMESBOH T, R3S

JIFATIA
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Q EEREETE. GFANZO NIV I V3V - I7AT IV ADEERDBIES . MRFLICEBIT 200 ERICHIZFEHELEEE (EER) OBLE0
E]\tmzamigagﬁb\ Y EFsNTVNS

71TV ADBRRFRIEXY FOY-OEERR

v v

bS5YIY3V-TPAFIR FREBEHEIRE (EER) OEXA

Climate Solutions Aligned
QO Entities and activities that develop& Q Financing or enabling entities that are
scale Climate Solutions already aligned to a 1.5 degrees C

Q Solutions that directly reduce or pathway
remove emissions Q Supports climate leaders and signals

Q Nature-based solutions that mitigate the financial sector's expectation of
climate impacts transition alignment behavior

b529930-T74FIAD

Aligning FTEER

Q Financing or enabling entities
committed to transitioning in line with
1.5 degrees C-aligned pathways

Q Supports firms, both high-emitting Q while managing critical issues of
and low-emitting, with robust net- service continuity & community
zero transition plans interests

Managed Phaseout

Q Financing the accelerated Managed
Phaseout (e.g., via early retirement) of
high-emitting physical assets.

Source: The Glasgow Financial Alliance for Net Zero

Benchmark

Q Specify timeframe & baseline scenario, such as data on upstream, production, &
end-of-life emissions from baseline & Climate Solution to calculate LCA emissions.

b Projection

QO Assess solutions and baseline scenario life cycle emissions

|L:> Calculation
QO Assess avoided emissions for solutions/products and

companies and entities

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 32
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Q Two Attributes for Climate Solutions are:
» Real-economy emissions reduction: Ensure a substantial direct or indirect net contribution to
emissions reductions without extending the lifetime emissions of assets marked for phaseout.
* Expectations of net-zero alignment: Assess the Climate Solutions for alignment with net-zero
objectives.

Climate
Solutions

Q The Aligned strategy encompasses entities that have effectively transformed or repositioned
operations to be net-zero aligned.

Aligned Q For instance, a power company with a proven track record of meeting targets and progressing toward

delivering low-carbon power, supported by a detailed and validated transition plan accredited by a

third-party organization.

w

65292930 T74F VA
HERDSH

QO The Aligning strategy centers around entities not fully aligned with net-zero goals but showing
progress and converging towards such objectives.

QO Examples include a high-emitting company with a net-zero commitment, developing a transition plan,
moving towards a 1.5 degrees C pathway, and anticipated to achieve interim targets.

Q The Managed Phaseout strategy focuses on retiring assets without necessarily requiring alternative
zero-emission technology. However, in some cases, financing may include plans for both retiring the
asset and developing no/low-carbon alternatives.

Managed

Phaseout

Q For example, a site development loan could cover both asset retirement and the construction of
alternatives on the same site.

Source: The Glasgow Fnancial Aliance for Net Zero Copyright (C) Nomura Research Institute, Ltd. All rights reserved. M| 33
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Q GFANZD[ b5V I93Y - D74 TV ADILEKRE BB FORKFLI TR bV I3y - IJ74F I ADIV-LD-7. Fil-ERR =L FEEE2DHFL. £
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IS EEZRERE L. XYM OBTHEOEHOHER EHHEISIEL EBICh IV I VAV - I71T IV ADRERIRET 202X IET S A, BRYLLTH
%

QZn(d, Xyb-FONDIZY XY FOEFKLRAIELL O, BHRETOEEMZEATEIEDTHS, GFANZ(E, k- EONDIIY XY MCED
HEHREATOERHEZAHAL SN FWEBOA1Y VAT, EFMNEEERTROETRREEN TV, SUREHEEEFTONE. BT, 8

EREEREBERELLS

P [A4a JuRgny s
- 1. BEEOTL-LT-IDER 2. B B 3 M EPIBIOErIE
Q leverages various publicly accessible frameworks Q Climate Solutions: Provide detailed Q Given the cross-sector nature of the technical
and guidance provided by sector-specific frameworks, guidance, or taxonomies for information in this Note, it may not fully capture
alliances and industry bodies. defining Solutions and Enablers, including the diverse roles of different financial institution
O Non-exhaustive list of the frameworks include: proprietary assessment methodologies if used. types.
« Climate Bonds Initiatives (CBI) Q Aligned & Aligning: Justify identification, Q Various regions possess unique economic
+ Investor Climate Action Plans (ICAPs) Expectations Ladder tlmfe!lnes, and alignment expectations for dynarmcs, regglathns, and factors affecting
entities. Reference frameworks, segment commitment timelines. Granular sectoral
* The Net Zero Investment Framework (NZIF) . . . . . . . i
) P o ) transitional” activities, and consider pathways may not be available in specific sectors
Science Based Targets Initiative (SBT) assumptions for ongoing net-zero transition or regions.
* Sustainable Markets Initiative Asset Manager and Asset lans L. . . . .
Owner Task Force pians. QO Institutions are advised to tailor their review
« Initiative Climat International (iCl) and Sustainable Q Managed _P-haseout: Attain transparency & based on factors like _industrie:s, bus.iness model,
Markets Initiative Private Equity Taskforce accountability for coal phaseout plans, portfolio exposure, client relationships, net-zero
« Transition Plan Taskforce (TPT) referencing the GFANZ NZTP framework. financing strategy, and regulatory context.

* U.S. Department of the Treasury — Principles for Net-
Zero Financing & Investment

Sousce The Glasgow Fnancial Alsnce for INex Zero Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 34
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« The baseline acts as a reference
point, representing what would
occur without the Climate
Solution.

= Itincludes the probable

technology or product that could
have offered a similar service.

Climate Solutions

Two methods for establishing a BAU
benchmark are considered:

- Utilizing entity-specific current or
historical emissions data.

= Allocating sectoral and regional
emissions to the entity.

Aligned & Aligning

 Create a BAU benchmark for the
Managed Phaseout asset using
current emissions data, including
absolute emissions and intensities
of a CFPP.

Managed Phaseout

Source: The Glasgow Financial Alliance for Net Zero

When calculating the EER, ensure that
the baseline's time horizon aligns with
the projected emissions and production
curve assumptions of the Climate
Solution.

The time horizon choice depends on
factors. Frameworks often include
interim (2030) and final (2050) targets,
emphasizing urgent mitigation actions.

Diverse data, like government
commitments and regional energy
transition pathways, can modify the
BAU benchmark, considering changing

demand and alternative energy impacts.

« When assessing emissions and
environmental impacts, LCA considers
all stages of the life cycle, including
production, transportation, and usage,
thereby providing a comprehensive
understanding of emissions
throughout the supply chain.

= The analyst at the financial institution
will consider companies' reduction
targets and net-zero transition plans
while calculating EER for integration
into the institution's comprehensive
financial analysis.

and link real-economy impact to
transition finance strategies.

« The EER varies based on the selected
BAU retirement date, with EER B being
larger and EER A being smaller.
Therefore, the decision on the baseline
retirement date is crucial.

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l
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The IED validation rated ADB'’s sovereign and non-sovereign
programs as successful. However, It stressed the need to enhance
climate change engagements. The validation recommended:

Q To develop a concrete plan to focus on poverty, inequality,
and lagging areas in sovereign and non-sovereign operations.

O To conduct a climate change diagnostic assessment and
define the engagement path and results in both operations. These
recommendations
are being utilized
to formulate new
Q To develop high-level knowledge work using TA and alliances strategy.
with local knowledge institutions

Q To review the urban sector shortcomings to identify concrete
steps to improve performance

Q Strengthen private sector

[EEY/ -+~ T80 (CPS) 4, [HEFHEDEHaLEIBEIHICE
BEIEH) TR ATBELRERIE V) SETDEIRE, (BT EINDIRY# A
EEPLLENDCZIFIBEDTHS, |

' HLs¥—F
A\ ADBAUFBE = (Z45F)
20174695278

Source: Asian Development Bank

MEREROE

Q ADB will support India in fostering strong, climate-resilient,
and equitable growth. ADB's initiatives will revolve around
three key strategic pillars, encompassing its public sector
operations, private sector investments, public-private
partnerships (PPPs), and knowledge-based solutions.

QO The CPS is well aligned with India’s national development
priorities to be achieved by 2047, when the country marks 100
years of independence.

Q It will promote the seven operational priorities outlined in ADB
Strategy 2030. The CPS will direct funding and knowledge
towards reinforcing policies, plans, and institutions to achieve
net-zero carbon emissions.

Q It will establish strategic alliances with India's underdeveloped
regions to participate in interconnected programs aimed at
achieving the greatest possible impact, particularly focusing on
policies, institutions, and capabilities.

[EEL1275, ZERFIV-ER, #IERIGES. BRIEFIZRRTE/EH
DEBER)) (— T ==y TEAEFT R (3FEA THY, —F5, HEFICHLT
DADBIZLBNA L, ZETOTITIR, FEY T BE, HE, BET /N
TREV TN B THB, |

Rajesh Vasudevank
‘l'\ ADBEBHY— RN Y RF
2023455308
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(1) sty BRI OME

*  Multimodal and integrated logistics infrastructure and systems
*  Industrial corridors development _ NATIONAL LOGISTICS POLICY
*  Systematic urban agglomeration <

Responsive and agile skill systems @D ®

= ©
Inclusive micro, small, and medium-sized enterprise development well integrated FS’ ‘% ‘ &
into value chains |

(2] SREERI Y-V EOE

Gat | h a kt | National Solar Mission

Climate change adaptation and disaster risk management
Circular economy

Clean energy transition Hational Ma
Transport decarbonization

311 .
NN 3 S

§ Bharat Health

@% T ® Infrastructure

Atal Mission for Rejuvenation Parat Mission
and Urban Transformation

R - BENSFEEOFL

*  Education, health, and social protection systems
*  Access to basic urban services
* Increased agricultural productivity, rural livelihoods, and food security improved

Source: Asian Development Bank Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 39
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» ADB is collaborating with governments and financial intermediaries to innovate
financing, utilizing concessional funds and aiding domestic green technology firms.

* It will also facilitate climate finance mobilization through green and blue bonds,
offering capacity building aid.

STy -Fay » Expanding the GESI approach within the CPS will allow ADB to systematically support
#HEMES (GESI) government efforts in overcoming entrenched obstacles to gender equallty and
empowerment of marginalized groups.

» ADB will integrate the adoption of digital technologies to improve project and
sector implementation efficiency, including procurement and financial management
governance.

» It will focus on establishing an inclusive innovation ecosystem that encompasses
government, industry, education, research institutes, and startups.

TIIWE, T1IT97,
1)R=23Y-IIAVAT A

» ADB is enhancing SASEC activities, building on the SASEC: Powering Asia in the 21st

Hh sk rES Century vision and SASEC operational plan, 2016-2025.

RESOT « It will also support the Bay of Bengal Initiative by leveraging SASEC programs to
augment their impacts with knowledge transfer and program coordination.

Source Asian Developmeni Bank Copyright (C) Nomura Research Institute, Ltd. All rights reserved. ml 40
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ADB will uphold a 70:30 cost-sharing ratio for the loan portfolio in
the CPS period.

* Project-specific cost-sharing will follow government guidelines,
with attention to local currency lending and co-financing.

* A principle-based approach will optimize TA resources.

I BE=EEE

ADB have given five implementation priorities under the CPS viz.
selectivity, One ADB approach, Robust pipelines, project readiness, and
implementation discipline, Capacity development, knowledge
dissemination, and replication, Adoption of country systems and resident
mission strengthening.

i BROEZIIVY

» ADB will use the results framework to monitor and evaluate its
support in India, tracking progress towards country goals and
development impacts.

* Adjustments to the framework will be made as necessary during the
CPS midterm update.

\'

» ADB will explore financial intermediary and commercial loans, along
with policy-based lending reforms.

* The CPS aims to execute intricate and multidisciplinary programs,
prioritizing pipeline construction and monitoring their proportion
during implementation.

Source: Asian Development Bank

EIRME

ADB will adopt a selective approach, focusing
on areas of comparative advantage to

maximize value addition.

[One ADB]7J0-F

One ADB's upstream strategic studies will
pinpoint policy and regulatory barriers to

private participation, which ADB's public
sector operations can address.

SBABIATIA, IED's validation of the CPS final review
JO0Y917 M, emphasized ADB's robust portfolio in India, to
ERE be reinforced by three principles.
CDRC will continue updating and launching
RENFRF. tailored training programs for implementing
MBOE K, BEKE agencies, encompassing ADB procedures,
project cycles, and thematic subjects.
ADB will adopt a risk-based approach to
ERIYATLOERE safeguards, procurement, and financial
BHEFEDRL management, aiming to utilize country, state,

and agency systems after careful compatibility
assessments with ADB requirements.

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 41
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=

BN SDIRE

The IED validation rated the CPS as successful. However,
It stressed the need to enhance climate change
engagements. The validation recommended:

Q To adjust ADB'’s approach to changing official
development assistance regulations and needs in
Vietnam.

Q To address remaining poverty and inequality, deficits
in infrastructure, impacts of the COVID-19 pandemic,
and vulnerability to natural hazards and climate

change.

QO To maximizing impacts for environmental
sustainability, through a combination of sovereign
and non-sovereign operations and knowledge
assistance.

Q To further support in improving the business
environment and private sector participation

Q Capacity development

“CPSIZ, E/BEIHILEEFDELEEL, 17778 Y- EIRRDESEMES
&, REDIFH AL AERZINDH I EXET S,

. Eric Sidgwick FE
A\ ADBAIFLBERT & (255F)
20165105 11H

Source: Asian Development Bank

These
recommendations
are being utilized
to formulate new

strategy.

MEREROE

O The ADB’s CPS for Vietham (2023-2026) aims to
address post-pandemic recovery, socioeconomic
development, and climate change by promoting
inclusive, green, private sector-driven growth to
support Vietnam's goal of becoming an upper-
middle-income country by 2030.

Q The strategy has two main pillars focuses green
economy, and harnessing the private sector and
helping to promote social equity.

Q Nearly all firm sovereign projects in the 2023-2026
pipeline will involve accelerating gender equality
and climate change adaptation and/or mitigation.

Q The CPS 2023-2026 will support Vietnam in the
implementation on carbon pricing, mobilizing green
finance, in achieving “just and affordable transition”
from fossil fuels to clean energy.

NIFLIZCOVID-19DKT1TE L BEHIDESFEY LY, BB GHE AL,
RBLESERE, EITHDDXDHEDEEZZITSE, ”

Andrew Jeffries &

9 ADBA 4 BT (45%)
A\ 2022495136
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Support green economy
development.

Support implementation
of carbon pricing.

Achieve “just and
affordable transition”
from fossil fuels to clean
energy.

Mobilize green finance.

Q Support multisector
provincial development.

Q Sustain agriculture and
ecosystem.

Q Support resilient and
green urban and rural
areas.

Q Strength disaster risk
management to protect
lives, promote livelihood
and ensure food security.

QO Revitalize state-owned
enterprise reforms.

Q Facilitate integration of
private sector with global
value chains.

Q Improve regulatory
framework, including for
public-private
partnership projects and
enabling environment for
the private sector.

Q Develop finance sector,
including private sector
climate finance.

Source: Asian Development Bank

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 44

Q Expand social service
delivery.

Q Assisting inclusive
financial services.

Q Strengthening health
sector’s resilience, social
protection and
emergency response

capacity
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 This pillar aims to support Vietnam in adopting a holistic approach to transitioning towards a green economy, aligned with the goals
of the Paris Agreement, while broadening efforts to mitigate climate change risks and impacts.

» ADB will support Vietnam in transforming the economy toward more energy-efficient and greener growth.

» ADB will also develop a series of provincial and multisector projects to support agriculture, rural connectivity, and poverty reduction

for ethnic minorities.

Q (@) V=Y UANU-EZF

ro)dl

ADB supports Vietnam in enacting zero
carbon emissions commitment and
formulating circular economy plan.
Non-sovereign financing supports
renewable energy, while both sovereign
and non-sovereign financing implement
energy-saving technologies.

ADB advisory services prepare sustainable
green projects, while sovereign lending for
tourism creates eco-friendly jobs.

ADB Technical Assistance helps Vietnam
use carbon pricing for zero emissions
commitment.

Source: Asian Development Bank

C@D (b) SAREKEADOTE

*  Sovereign support focuses upon climate-
Y resilient infrastructure in Mekong and
Red River regions.

* Non-sovereign opportunities target
sustainable agriculture and food
processing.

»  Sovereign financing enhances climate
resilience in various regions.

»  ADB will support Vietnam in innovative
green finance.

* ADB collaborates to boost access to global
green financing facilities, targeting $7B
for Southeast Asia from 2019-2030.

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. M| 45
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@EUI\O_ hj-_ y“j jﬁf B§0)7_'—7 Aligning with Pillar 1: Transitioning to a Green Economy

» ADB will integrate gender mainstreaming in district and commune staff capacity
development, promote policies for greater female involvement in decision-making
and technical roles within national target programs.

» ADB's sovereign and non-sovereign investments in water and urban development will
help ensure women's greater access to water supply in small and medium-sized cities.

» ADB will enhance provincial revenue forecasting, revise spending on frameworks,
support tax reform, improve capital project budgeting, manage investments.

ANRFIR » ADB will work with Public Procurement Agency and World Bank to assess Vietnam's

procurement, support reform, enhance agency capacity, and develop an e-

procurement system for ADB projects.

» ADB will support ministries in digital technology framework development,
introduce agricultural data platforms, explore mobile health data collection, and

DXIC[ (FTZERYHE establish a digital upskilling platform.

» ADB Ventures TA supports Vietnam National Innovation Center in identifying SDG
solutions and boosts early-stage financing for private sector climate projects.

» ADB will explore cross-border connectivity between Vietnam and neighboring

countries through Greater Mekong Sub-region economic corridors with TA support.
iEimheme » ADB will further fund projects to develop interprovincial connectivity and
sustainable tourism along Greater Mekong Sub-region corridors in Vietnam, building
on past investments in border areas.

Source Asian Developmeni Bank Copyright (C) Nomura Research Institute, Ltd. All rights reserved. ml 46
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WA £TEIARFLDS || AR © Vietnam News

of Vietham

Rt

= British International Investment (Bll) and the Asian Development » During 2024-2026, ADB plans to finance approximately US$4

Bank (ADB) have formed a partnership_to finance up to US$100 billion for 23 projects in Vietnam, focusing on green and
million of green trade transactions. sustainable economy initiatives.

» The focus will be on renewable energy, energy efficiency, and = ADB has previously provided policy-based lending for ASEAN
climate-smart agriculture in Asia, starting from Vietnam. countries to enhance infrastructure, address climate change, and

L . . . . velop in ries.
= This will provide crucial financing for local importers of solar develop industries

panels, wind turbines, electric vehicles, and agricultural goods = ADB aims to strengthen collaboration with Vietnam in these
which will support the region to transition to cleaner sources of areas to foster comprehensive, green development and
energy. private sector growth, supporting the nation's goal to achieve

upper-middle-income status by 2030 and developed, high-

» The initiative aims to reduce the global trade finance gap by income status by 2045

providing longer tenor green transactions, facilitating crucial
financing for transitioning to cleaner energy sources.

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. M| 47
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2023548 : ADBEGEAPP, 7U-YIXRIF-ExIRDEHD
350075 FIVEEEZRRIL || P ¢ EQ International

202345E9A : GreenYellow&ADB, AR FLATKIEHFEBED
B LEREICIRED || WP © Green Yellow

SIGNJ JJ("@ 2V
GREEIﬁ)WSMARTSOL \ISROOFTOPS _‘ “ROJECT

» GreenYellow (Vietnam) and ADB have signed a $13.8 million = ADB and non-profit GIobaI Energy Alliance for People and
loan agreement for Solar PV rooftop in Vietnam. Planet (GEAPP) have partnered to establish a $35 million fund

The loan supports GreenYellow's growth strategy by funding
solar PV systems on commercial and industrial rooftops.

The financing includes a $3 million loan from ADB and a $10.8
million parallel loans from FMO(climate fund).

The grant of $3 million from the Climate Innovation and
Development Fund (CIDF), administered by ADB, will also be

provided.

This marks ADB's first financing of a solar PV rooftop portfolio in
Vietnam.

to accelerate clean energy access and transition away from
fossil fuels in Vietnam, among other countries.

The fund, catalyzed by GEAPP, will focus on priority programs
like battery enerqy storage systems (BESS) in Vietham.

The opportunities will be supported through technical assistance,
grant components for investment projects, and blended
concessional instruments to crowd-in additional capital.

Additionally, VinES and Li-Cycle will collaborate to explore
global recycling solutions for VinFast.

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. M| 48
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Q The Energy Transition Mechanism Partnership Trust Fund (ETMPTF) is a B4 A%
multi-partner trust fund established in June 2022 under the Clean =

Energy Financing Partnership Facility. L i
ADB collaborated with Cirebon Electric Power to explore early
Q It will mobilize resources for Energy Transition Mechanism (ETM), which Indonesia : retirement of an Indonesian coal plant under the ETM
aims to catalyze public and private capital to accelerate the transition program, aiming for replicable models
qu ﬁrboln-lntentSIE\;Ie T(?al'-Al‘l))a;eg po;Nel: plants tg Clean etn.erquI:AC ADB completed a pre-feasibility study in 2021 in the
sian Development Bank's ( ) developing member countries ( S)- Philippines m Philippines, continuing with a full study, and collaborating on
Q The ETM partnership trust fund supports projects that reduce emissions an investment plan via CIF-ACT*
frc.>m coal—flred power plants, boost clean energy a_u':loptlo_n, improve In Vietnam, ADB conducted a pre-feasibility study in 2021
9”‘_"—9&'% acceleratg coal—t_q—clean energy transitions via policy Vietnam and is in discussions with key ministries to initiate a full ETM
actions, and ensure a fair transition process. feasibility study

“The Government of Indonesia, together with the Asian Development Bank has launched the ETM Initiative in COP26 in Glasgow. Since then, we have taken a step toward making this
ETM a reality. Throughout 2022, we worked closely with ADB to build consensus with other relevant government and state-owned enterprises, especially PLN.

"We are working relentlessly to establish the Indonesia ETM Country Platform, a framework that will mobilize financial resources and support from international partners including
multilateral, bilateral, philanthropist, and private sector groups to make 'just and affordable energy transition” as the focal point for this ETM Country Platform."

O Sri Mulyani Indrawati, Minister of Finance
@& /ndonesia (at G20 ETM side event, Nov,2022)

Source: Asian Development Bank Copyright(C) Nomura Research Institute, Ltd. All rights reserved. INRH 51
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QO Assessing regulatory framework FaITk When selecting power plants, prioritize grid stability,
of coal fired power plants lgi usage, plant age, renewable potential, and transactional
(CFPPs) to understand AE interest.
regulatory aspects linked to
potential acquisition,
decommissioning, &
replacement. J B | HEs s Efficiently st.reamlining co.mm_ercial and. legal structures
for asset retirement, considering valuation, stakeholder
involvement, capital requirements, etc.

Q ETM is a replicable and
scalable mechanism that can
be successfully adjusted and
adopted in various regions
and contexts.

O Developing and implementing a BRSO AT
Multi-Criteria Analysis (MCA)
framework.

QO Ultimate objective is to retire
50% of the coal fleet in ETM's
pilot phase countries

= |t assess and rank each

country’s coal fleet, involving BEREFE Developing legal, capital, management, and incentive (Indonesia, the Philippines,
factors at the national level DiEE structure and formulating a safeguard policy. and Vietnam), eventually

and determining the
retirement order for CFPPs.

achieving an annual
reduction of 200 million tons
of CO2 emissions.

Q Performing a detailed financial
analysis of selected CFPPs Developing a strategy for climate impact, planning Just
guided by the initial screening ESGEFAih Transition activities, & conducting environmental &
results. social assessments through asset-level audits.

Source: Asian Development Bank Copyright(C) Nomura Research Institute, Ltd. All rights reserved. M| 52
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Evergreen
Funds

Grant/ Concessional funds

A Guarantee/

A
Returns v Equity/Debt Returns v Equity/Debt

ETMERNEEE (AYFRIT/T4VEY/NM L)

Carbon Reduction Fund (CRF) Clean Energy Fund (CEF)

Acquisition for
vy Early Retirement &

Investment

B ANREF =P AA U-vIE-Eg

Source: Asian Development Bank
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Explained in next slide

Olil scseto

I,

—BLEZEEES (CRF) OMBETFI

(b) R=FTAYAET IV

(@) BRETIV
(ZLAL)

(BRI B RS ZLF [SPV] LAL)

ETM provides funding to the

ETM invests debt or other corporate sponsor with CFPPs
mezzanine capital to the CFPP. and greenfield clean energy
projects
Equi hio and Sponsor guarantees coal plants
quity ownership and to be retired early and greenfield
operational responsibility is with clean energy projects will be
the current asset owner. built
Investment is conditional, early Incentives such as penalty
termination being cpntractual.ly interest can be utilized to ensure
agreed and appropriate security that the transition takes place.

being provided

Most swtgble for IPP plants with Most suitable for Utilities with a
international bankable power .
portfolio of plants
purchase agreement

(c) BIRETIL*

(SPVLAJL)

ETM acquires share capital in
CFPP

ETM assumes the role of plant
owner, entering into contracts
with an operator.

ETM agrees to an early
termination date and operates
the plant till that date and then

closes it or repurposes.

Most suitable for IPP plants with
international bankable power
purchase agreement

* HUET)V : ADBRBIAMIRISEICOADEAL L. RE. ZOETIVODOVWTAF CEREREBONTNS

Source: Asian Development Bank
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(a) Synthetic Transaction Structure

» ETM makes investments in debt-like instruments in the Ly5-
project company and receive repayment based on
sculpted cash flow ( % of Cash Flow Available for Debt
Service (CFADS)) throughout the investment period. I

» ETM investment proceeds are paid to equity I
shareholders as special dividend for equity return.
However, existing shareholders receive lower equity ETM
dividends due to the Carbon Reduction Fund (CRF). (:&ﬂsﬁiiﬁ']ﬁ%%f—

.. . . Repayment
» Existing shareholders retain full ownership as common } Py

Loan

JovihEhERE

shareholders until the conclusion of the shortened Power
Purchase Agreement (PPA) duration.

» The transaction is to be structured to either maintain the
existing financing arrangement (e.g., pari-pasu with CRF)
or to completely exit from it.

PPA

» The reduction of the PPA duration will be formally
negotiated with the utility; while significant project
agreements such as operations & maintenance (O&M)
and fuel will remain unchanged, they will have a shorter PR S 1o e
duration. e Supply

Coal

Source: Asian Development Bank Copyright(C) Nomura Research Institute, Ltd. All rights reserved. INR 55
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(b) Portfolio Transaction Structure

ETM will offer a corporate loan facility to the utility, with
Key Performance Indicators (KPIs) included:

o Individual coal plant shutdown

o Total GW of coal plant closures by a specified
deadline

o CO2 reduction achievement

The utility utilizes cash inflows to gradually retire CFPPs
and allocate the funds towards renewable energy
initiatives and grid enhancement projects.

The utility will pay penalties for failing to meet KPlIs,
which may involve:
o Penalty interest: The level of loan concessionality
would reduce if KPIs are not achieved, through the
application of penalty interest.

o Default: Misuse of funds or KPI non-compliance
may grant financiers the authority to withhold future
disbursements and/or demand immediate
repayment.

Further concessional capital or TA could be allocated to
support the financing of Just Transition initiatives.

EITRIB S YYI
(ADBFI(7)
4,.
Additional Penalty if
TA for JT g e_;‘_aty'
Blended ; utility
Repayment . ' fails to
Finance ;
i meet the
) | KPIs
dge® 0 g
A
Share of
funds used .. Blended
for JT Cash-Flows Dividends Finance

Source: Asian Development Bank
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» ETM's approach to project development involves the
following:

+ Collaboration with governments to develop
renewable energy master plans and identify
renewable project pipelines.

» Support for project preparation of specific clean
energy projects or grid enhancements, including
feasibility studies, due diligence, project structuring,
and development of bankable project documents.

» Provide tender assistance, if applicable.

» ETM's financing close approach includes the following:

» Offers stapled financing® to attract private sector
sponsors during project market entry.

* It could include both commercial capital (subject to
being competitive with market rates) alongside
concessional funding.

» Utilize concessional funding to de-risk projects and
address viability gaps.

» The private sponsor would use ETM debt attached to the
project for part of its funding needs.

> Government
Partners

Project
Development
Support

CE- Project
(To be tendered)
]

A

Stapled

Financing
\_{/’

Y

Source: Asian Development Bank
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Just Transition assesses
geopolitical and enabling factors
like policies, economic structure
and education system, while ETM
analyzes direct, indirect and
induced impact along the coal
value chain and national system-
level effects.

IU7LAl

Just Transition create coordination
with other development partners,
stakeholders, and national or
regional platforms, including the
Just Energy Transition Partnership.

E=RLA

FERLAI

JdZa=71-HELAN

Just Transition activities include
asset-level assessments, social
dialogue, and Just transition plan
of development, also addressing
workers, employers, unions, and
environmental issues, including
community concerns.

Just Transition evaluates
alternative employment, economic
diversification potential, and local
and subnational budget impacts,
while also investing in social
projects for environmental
enhancement.

RIELAIL

Source: Asian Development Bank
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= Currently supporting Indonesia for

illl
x |

» Concluded the pre-feasibility study = Ongoing activities include: country its ETM Country Platform
in 2021 with the support of strategic environmental and social - Ongoing studies (captive power
Indonesia government and assessment (SESA), Just Transition analysis, generation planning, etc.) T
Perusahaan Listrik Negara(PLN) framework development, and

= MOU for precedent transaction

stakeholder engagement (Cirebon-1) signed in Nov, 2022

Indonesia

« Climate Investment Funds — Accelerating Coal Transition (CIF-ACT) Investment Plan approved in June 2023

Sl » Institutional support for Just Energy Transition Partnership (JETP) Secretariat (via Technical Assistance)

« Concluded the pre-feasibility study - Feasibility study and power system

in 2021 with the support of analysis report has been drafted
Department of Energy and - -

Department of Finance of » Ongoing studies on transaction
Philippines opportunities/pipeline

v

@
=

a
2
=
a

« Climate Investment Funds — Accelerating Coal Transition (CIF-ACT) Investment Plan draft was completed and the final version was submitted on
Nov. 2023

Partnerships

= Ongoing discussions with the Gov.
of Vietnam for an MoU and a --- - .
feasibility study

Vietnam

Partnerships = Announced Just Energy Transition Partnership (JETP) in Dec. 2022

Source: Asian Development Bank Copyright(C) Nomura Research Institute, Ltd. All rights reserved. IN® 59
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