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Research Scope and Items (Task 11)

Slide Structure

Cross-country
comparison

Objective

To understand basic energy trend

Research Items Source
Final energy demand By fuel type and sector ERIA
Power generation - By fuel type ERIA

(Including breakdown by renewable energy type)

To understand quantitative info
related to carbon neutrality

GHG emission Total amount

World Resource Institute (CAIT)

GHG emission Per capita

World Resource Institute (CAIT)

GHG emission Split by sector (e.g. electricity, transportation,
etc.)

World Resource Institute (CAIT)

To understand qualitative info
related to carbon neutrality

GHG emission Reduction targets

Government sources, etc

Carbon neutral targets

Government sources, etc

Key green policies (Including focus areas)

Government sources, etc

Energy and Green
Trend by country

To understand basic energy trend

Primary energy consumption By fuel type ERIA
Final energy demand By fuel type ERIA
Final energy demand By sector ERIA

Power generation - By fuel type (Inc. breakdown by renewable
energy type)

Government sources, etc

Power generation - Installed capacity by fuel type
(Inc. breakdown by renewable energy type)

Government sources, etc

To understand quantitative info
related to carbon neutrality

CO2 emission by fuel type

ERIA

To understand qualitative info
related to carbon neutrality

Key green policies (Including focus areas)

Government sources, etc
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Task 1: 7 3

1-2 F D'H O my
~ O 3} 11
Research Scope and Items (Task 12)
Rules to Achieve Green Targets Research Items Source

Rules to Government

Pro_rr_u_)te Investment and
Activities Initiatives

Carbon Pricing

(e.g. Carbon tax)

Rules to :
Control Regulations for
Activities emissions

A Investment by the public sector for
green areas

A Government incentives for the
private sector to promote green

activities
A Overview of the carbon pricing A Government sources,
scheme (e.g. carbon tax) etc.

A Regulations by the government, to
reduce GHG emission
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GHG Y| ™H & (COP26 2022 1fQw )
2 2021 9°Q

~

2050 'l

GHG Emission Reduction Target Cross Country Comparison

2020 2030 2040 2050 2060 2070
E By 2020: By 2030:
. @’ 40% @’ 45% reduction @”
compare to compared to
MY 2005 2005
P— By 2020: By 2030:
T @ 7-20% reduction @ 20-25% reduction @”
S compared to compared to
TH 2005 2005
By 2020: By 2030:
= @’ 26% (unconditional) 29% (unconditional) and up to @
reduction from BAU 41% (conditional) reduction
ID scenario from BAU scenario
By 2030:
@9 9% reduction
compared to
VN BAU scenario
By 2030:

75% reduction from BAU
@ scenario, in which 2.71% is

unconditional and 72.29%
PH conditional
By 2030:
@ﬂ 60% reduction @9
compared to

BAU scenario

LA

Source: Government websites, news articles
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GHG Y| ™H & (COP26 2022 1fQw )
0 . D "H
- F Q063 O

Carbon Neutral Target Cross Country Comparison

Prime Minister Ismail SabriYaakob

E AS:('E?EZ d 2050 Malaysia Plan in 2021 A The edge markets
A Details on the long-term policy to support the achievement of carbon neutral is
MY planned to be provided by the end of 2022
A Ministry of Natural
S——— Officiall A Announced by Minister of Natural Resources and Environment Resources and
| y 2065-2070 A On the process of drafting zero-carbon emissions master plan and it is scheduled Environment
— Announced i ) :
for presentation on Nov 2021 at UN climate change conference (COP26) A Royal Thai Embassy,
TH Washington D.C
. A Announced by President Joko Widodo A World Resources
- Officially A . " - .
Announced 2060 The new long-term strategy includes positive new measures on specific targets Institute
which suggest a pathway to reach net-zero by 2060 or sooner A Reuters
ID
Not N/A A Although updates on the green strategy was recently observed, there is no A Vietnam investment
: Announced indication of carbon neutral being announced by the government at the moment review
VN
A The gov. officer in Climate Change Committee commented that the government )
Not will beset to announce the carbon neutrality commitment later in 2021. A IHS Mark!t
] ) ) ) ) A Other various news
Announced N/A A There is movement from some business leaders in many industries such as real and articles
PH estate, banking etc., to push the gov. to develop carbon neutral target as well
n Officially A Within the NDC submitted to UN in 2021, Laos aimed to achieve net zero
2050 L A NDC
LA Announced emissions by 2050

Source: Government and international organization websites, news articles
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Global Coal to
Clean Power
Transition
Statement

Reduction of
Methane
Emissions
Pledge

Deforestation
Pledge

Zero Emission
Vehicles
Transition
Pledge

Source:JETROCOP26, News article

P

Overview: To achieve a transition from unabated coal power generation in the 2030s for major economies, and in the 2040s globally.
According to G7 and IEA, it targets coalfired power generation that does not include technologies to reduce CO2 emissions, such as CCUS
Background: Coal power generation is recognized as one of the biggest cause of global temperature increases, and need to deploy clean
power to promote the energy transition from coal power generation

Actions: To cease issuance of new permits for new unabated coalfired power generation projects and end new direct government support f or
international coal-fired power generation. Also provide a support to affected workers, sectors and communities

Overview: To lower global emissions of methane  the second-largest contributor to climate change after carbon dioxide by 30 percent
below 2020 levels by 2030

Initiative : it was announced by the US and EU in September 2021

Background: Methane is recognized as one of the most powerful GHG and is said to account for 30% of the causes of global warming caused
by human activities.

Actions: More than 105 countries have signed up so far, including major methane emitters like Nigeria and Pakistan.

Do oo | o oo I

Overview: To end deforestation by 2030

Background: Felling trees is recognized as it contributes to climate change because it depletes forests that absorb vast amounts of the
warming gas CO2

Actions: The pledge includes almost £14bn ($19.2bn) of public and private funds.Also more than 30 of the world's biggest financial have also
promised to end investment in activities linked to deforestation.

Overview: To work towards all sales of new cars and vans being zero emission globally by 2040, and by no later than 2035 in leading markes
A Definition: The target is all cars including commercial and private cars. ZEV refers to electric vehicles and fuel cell vehies that do not
emit exhaust gas
Background: Road transport accounts for over 10% of global GHG emissions, and the total emissions are rising faster than any other sector
Actions: Investors and financial institutions will join in to help accelerate the transition to zero -emission vehicles. 39 countries andautomakers
such as MercedesBenz, Ford and Volvo have signed, while the Japanese government and automakers have not.
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Malaysia - High-level Segment Statement COP 26 Thailand - High-level Segment Statement COP 26
[ . [
M\~ Mr. Tuan Ibrahim Tuan Man, M\~ General Prayuth Chan-o-Cha,
Honorable Minister of Environment and Water Malaysia Prime Minister of Thailand
AUpdated NDC to reduce its economy-wide carbon intensity AAiming at reaching carbon neutrality in 2050 , and Net Zero
(against GDP) of 45% in 2030 compared to 2005 level. GHG Emissions in or before 2065.
Long-term  The 459% of carbon intensity reduction target _ is unconditional Long-term  Awith the adequate, timely and equitable support of technology
goals and and is an increase of 10% from the earlier submission. goals and transfer and cooperation, and most importantly, the availability
declarations ATo achievenet-zero GHG emission target earliest by 2050, declarations  of and access to ample greenfinancing facilities, Thailand can
pending the completion of its Long -Term Low Emissions increase our NDC to 40%, and reach the Net Zero GHG
Development Strategy by 2022. Emissions in 2050.

1. Implementation of carbon pricing policy in phases to support
national efforts to reduce GHG emissions;

AAs a forward-looking strategy, Thailand has declared the Bio-

> Achi t of 31% of bl ity § Concrete Circular-Green economy model or BCG as our national agenda.
- Achievement o o ot renewable energy capacily, for power measures It is a paradigm shift that leads to eco-friendly economic
generation in 2025 and 40% in 2035 in national power grid
- 2040: growth .
3. Aspiration for 100% of government fleets to be non-internal
combustion engine (ICE) vehicles by 2030; AUnder the framework of the UNFCCC, Thailand set our NAMA
4. Maintaining at least 50% forest cover as pledged during the Rio goal to reduce the GHG from the energy and transport sectors
Concrete Earth Summit 1992; at least 7% by the year 2020. However, in 2019, we were able to
measures 5 |mplementing natural-based solutions as a basis to reduce long reduce the GHG by 17% which more than doubled the targeted
term impacts through planting of a 100 million trees; level, and more than one year ahead of schedule.
6. Moving towards Zero Waste directed to landfill through the Waste Other AThailand was among the first nations to submit the revised NDC
to Energy concept and to increase its recycling rate target to 40% comments  to reduce the GHG emissions, andput in place plans at both
by 2025; national and local levels. Also, Thailand was among the first
7. Transforming cities in Malaysia towards low carbon pathway as nations to submit the Long -Term Low GHG Emissions
outlined under the National Low Carbon City Masterplan; Development Strategy (LTLEDS) in line with the Paris Agreement.
8. Increasing long-term resilience towards climate change impacts ;I;]hlsf.dﬁ:nons.tra:e?' ou:serr;ousness as a contributing partner_ in
through the development of the National Adaptation Plan. € fight against climate change.
Source: UNFCCG- Source:UNFCCC
https://unfccc.int/sites/default/files/resource/MALAYSIA_cop26cmpl6cma3_HLS_EN.pdf https://unfccc.int/sites/default/files/resource/ THAILAND_cop26cmpl6cma3_HLS_EN.pdf
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Indonesia - High-level Segment Statement COP 26
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Vietnam - High-level Segment Statement COP 26

[ 1 . .
M\~ President Joko Widodo
President of the Republic of Indonesia
AcClimate change is a major threat to global prosperity and
development. Solidarity, partnership, cooperation, global
collaboration are key .

Awith such great natural potential, Indonesia continues to
contribute in tackling climate change.
Alndonesia has begun the rehabilitation of mangrove forests
covering an area of 600,000 ha by 2024,
AThe sector which initially contributed 60% of Indonesia's
emissions, will reach the Carbon Net Sink by 2030.

Long-term
goals and
declarations

Aln the energy sector, we continue to progress
ADevelopment of electric vehicle ecosystem
A solar power plant
AUtilization of new and renewable energy , including biofuels

ADevelopment of clean energy-based industries including the
world's largest green industrial park in North Kalimantan

AHowever, these are not enough. Weneed support and
contribution from developed countries

Alndonesia will continue to mobilize climate finance and
innovative financing , such as blended finance, green bonds and
green sukuk.

Aln addition, carbon market and carbon pricing must be part of
the efforts to address climate change issues.

Concrete
measures

Source:UNFCCGC
https://unfccc.int/sites/default/files/resource/INDONESIA_cop26cmpl6cma3_HLS_EN.pdf

®
M Mr. Pham Minh Chinh,
Prime Minister of the S.R. of Viet Nam

AAlthough we are a developing country that started
industrialization only over the three decades ago, Viet Nam will
capitalize on its advantage in renewable energy and take
stronger measures to reduce greenhouse gas emission.

AWe will make use of our own domestic resources, along with the
cooperation and support of the international community
especially from the developed countries, in terms of finance and
technology , including through mechanisms under the Paris
Agreement, in order to achieve net-zero emissions by 2050

Long-term
goals and
declarations

AAs one of the countries worst affected by climate change, Viet
Nam is making every effort to both respond to climate change
and foster economic development to grow and ensure an ever-
better life for its people, while contributing responsibly alongside
the international community.

AWe look forward to advancing cooperation with international
partners through investment programs and projects, and
sustainable development.

Other
comments

Source:UNFCCGC
https://unfccc.int/sites/default/files/resource/VIET_NAM_cop26cmpl6cma3_HLS EN.pdf
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Lao PDR- High-level Segment Statement COP 26

A gk Mr. Carlos G. Dominguez,
l.-l Secretary of Finance Chairman-Designate, Climate Change

Commission

AThe Philippines is determined to be a world leader in this fight

against climate change.
AOur country is sinking at a rate four times faster than the global

average. Annually, we are confronted with increasingly severe
Long-term typhoons, floods, and droughts. Millions of lives are at stake.
goals and Clearly, climate change is very real to the Philippines.

declarations A To challenge ourselves and the rest of the world, we set the
boldest national goal put forward by any country. Under

commits to reducing greenhouse gas emissions by 75 percent
in 2030.

APut together a group of Filipino experts who represent all
corners of the Philippines to engage our fishermen and farmers
and prepare them to execute localized action plans.

AlLaunched our Sustainable Finance Roadmap to deploy the
engines of finance to get green projects moving across our

archipelago.

Concrete
measures  ATo urge the Filipino people to do their part on a daily basisin
law

banning single -use plastics.
AlLaunched apartnership with the Asian Development Bank _for a
landmark project that will accelerate our transition from coal to

clean energy.

Long-term
goals and
declarations

® .
M~ Mr. Mme Bounkham Vorachit,
Minister of Natural Resources and Environment

AThe Lao gov. hasrevised our NDC that clearly outlines ambitious
targets of the national actions for tackling and mitigating climate
change toward achieving net-zero emissions by 2050.

AWe have also set out lofty goals to achieve by 2030 which
include, among others, reducing the greenhouse gas emissions
by 60 percent, increasing forest cover to 70% of total land area,
promoting increased use of renewable and clean energy
through a 30% share of electric vehicles, 10%biofuel , and
improving water management practices.

Aln order to translate our NDC into reality, there is a pressing
need for adequate financial resources, including enhanced
financial and technical support and assistance from the
international community especially development partners.

AThe Lao gov. has further initiated several measures and policies,
ARecent announcement of policy on the use of electric vehicles ,
AAllocation of 16.5 million hectares as forestland to increase

forest cover
APlan to develop a 600-megawatt wind power plant which is
the first cross-border electricity interchange from wind power

generation in the region
Almplemented the Safe Clean Climate Resilient Hospital

Initiative to further promote low carbon environmentally

sustainable technology as well as green procurement and

supply.

Concrete
measures

Source:UNFCCC

https://unfccc.int/sites/default/files/resource/LAO_PEOPLEs_DEMOCRATIC_REPUBLIC_co

26cmpl6écma3_HLS_EN.pdf
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: Green Technology Master Plan (GTMP)
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Overview of Green Policy

noF

Focus Area in the Green Policy

Topic Description Area Development Plan

A The Green Technology Master Plan
(GTMP) 20172030 is an outcome

Background of the Eleventh Malaysia Plan by
Ministry of Energy, Green
Technology and Water Malaysia
A To strengthen the role of green
Objective technology as a catalyst to drive

sustainable growth

Responsible | A Ministry of Energy, Green

Ministry Technology and Water Malaysia
Plan " 2 5017- 2030
Duration

Source: Green Technology Master Plan

Energy

A Focus on 2 key sectors; Renewable energy and Energy
efficiency

Manufacturing

A The Government aim to achieve 17,000 of green
manufacturing by 2030 and will continue to support the
sector to embark on green manufacturing

A Manufacturers priorities their initiatives according to
green energy, green products and green processes
based on their level of business readiness

Transportation

A Both public and private transportation are the key focus
of GTMP

A The sector can utilize related technologies such as EV,
EEV and ride sharing

Building

A There are 3 main targets for building; green building
design, sustainable construction practice andgreen
building materials

Waste

A There are 2 main targets for waste; waste treatment and
disposal and resource recovery

A Targets include developing Waste to energy plant and
efficient use of waste as a resource

Water

A There are 2 main targets for water; Integrated river basin
management (IRBM), Water utilization technology, Water
treatment and distribution technology, Water harvesting

A Technology and wastewater treatment
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Overview of Green Policy Focus Area in the Green Policy

Topic Description Area Development Plan

A BCGstands for Bio-Circular-Green
Economy, a principal which adopts A Increase high value-added foods/products which are

sufficiency economy philosophy to Agriculture and Food innovative, premium quality, safe, ano! innovative.
achieve sustainable development A Adopt 10T, Greenhouse system, Functional food etc.

A Reduce food loss and waste

Background

competitive advantages

and income per capita Medical and Healthcare device . _
Objective | A To improve sustainability in food, A Focus onpreventive healthcare and personalized

health, and energy as well as Medicine
environment
A NSTIC: National Science and Energy, Material, and A Improve renewable energy ratio _
_ Technology Innovation Committee Biochemistry A Increa_lse hlgh_value material production such as fiber
Reg 0 El: A MHESI: Ministry of Higher and bio-plastic

Ministry Education, Science, Research and

Innovation
A Improve infrastructure like transportation and
Plan A Tourism digitalization.
Duration 2021-2026 A Rehabilitate tourist attraction

Source: National Science and Technology Development Agency
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Overview of Green Policy

AFOLU
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Focus Area in the Green Policy

Topic Description Area Development Plan

Background

A As mandated by Article 4.19 of the
Paris Agreement, LTS defines
pathways in achieving low emission
development until 2050 and guide
the implementation and
development of the nationally
determined contributions (NDCs).

Objective

A Align the climate goals and targets
with national, sub-national and
international objectives

A Enable communities to earn the
benefits of early actions.

Responsible
Ministry

A Ministry of Environment and
Forestry

Plan
Duration

A 2021-2050

Agriculture, Forestry and
Other Land Uses (AFOLU)

A Reduce emission from deforestation and peatland

A Increase planting intensity and improved productivity
with support from advanced technology and financial
assistance

Energy Sector

A Increase energy efficiency measures in all subsectors;

A Substitute of fossil fuel by renewable in power
generation and transport; and

A Electrify end use in building and in transportation (must
be accompanied by decarburization

Waste Sector

A Reduce avoid, destruct, and utilize GHG emissions
particularly methane (CH4) gas, which generated during
the treatment of municipal solid waste (MSW), domestic
wastewater, and industrial solid waste and wastewater.

Industrial Processes and
Product Use (IPPU)

A Blend cement in cement industry

A Use technology improvement of new ammonia urea
plants

A Secondary catalyst for N20 destruction in nitric acid
industry

A Improve of aluminium processing technology

Source: A Longterm Low Greenhouse Gas Emission Development Strategy (LTS) 2050
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Overview of Green Policy Focus Area in the Green Policy
Topic Description Area Development Plan
A The Collaboration between A Increase access to modern energy services in remote
Government of Indonesia and the : A rural areas
Background Global Green Growth Institute Energy and extractives Orient the energy sector to lower carbon energy
. . sources
(GGGI), an international A Increase value added in mineral extraction
intergovernmental organization .
A Improve energy efficiency
A Aim to be a diversified, low-carbon o Enhance heavy industries production method
and service-based economy ManUfaCturing o Remove fossil fuel subsidies etc.
o Move towards renewables, A Develop clean-tech sector
innovative technology and A Promote better waste management
services A
" o Halt the loss of speciesrich o] Creat_e institutional struct_ures and capacity planning
jective forests and coral reefs Connectivity A Establish intermodal connections
o Decline in annual GHG o Create institutional capacity
emission o Establish targeted pipelines for green infrastructure

projects

o Wise use of geothermal, solar,

and hydro-power, biofuels, A Improve forest and land management
recycling, and energy efficiency | Renewable natural A Secure marine ecosystem
resources A Develop sustainable supply chains
Responsible | A Ministry of National Development A Progress towards food security
Ministry Planning (BAPPENAS) A Scale up ecotourism
Plan New natural Capital - A Identify new natural capital-based markgts
Duration A 2015 onward based Markets 2 Establish payments for ecosystems services

Accelerate international and domestic carbon offsetting

Source: The National Green Growth Roadmap 2015 NRI
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Overview of Green Policy Focus Area in the Green Policy

Topic Description Area Development Plan

A The overall goal is to contribute to
restructuring the economy in order
to achieve economic prosperity,
environmentally sustainability, and

Background social equality

A Aims to facilitate transition to a

green and carbon neutral economy A Reduce the primary energy consumption

and contribute to reducing global A Increase the proportion of renewable energy
warming Green economic sectors A Increase the proportion of digital economy

A Increase the forest cover rate

A Apply water-saving irrigation methods to dry crop area

Reduce the intensity of

GHG emissions per GDP A Reduce the intensity of GHG emissions per GDP

A To promote economic restructuring
associated with growth model
innovation

Objective A ; o A Collect and treat the urban daily-life solid waste and
To achieve the goal of limiting waste water according to the standards and regulations
global temperature rise with green Green lifestyle and A Increase public passenger transport and buses using
and carbon-neutral economy sustainable consumption clean energy

A Increase green public procurement
Responsible | A Ministry of Planning and A Develop sustainable smart cities
Ministry Investment
Green the transition on A Increase the human development index (HDI)
the principles of equality, |A Improve provincial air quality
Pla_n A 2021-2030 |ncI.u3|on, and improving A Increase the proportion of the population using clean
Duration resistance water

Source: Vietnam Green Growth Strategy 20212030
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Green Policy in VN: Vietnam Green Growth Strategy 2011-2020
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Overview of Green Policy Focus Area in the Green Policy

Topic Description Area Development Plan

A The government adopted Viet Nam
Green Growth Strategy with as
main objectives to reduce the

A Reduce the intensity of greenhouse gas emissions and
Background

_ . Low carbon growth promote the use of clean and renewable energy
in terms of energy consumption
and GHG emissions, and to boost
A To achieve a low carbon economy
and to enrich natural capital
Objective A Focuses on 3 strategic tasks; low A Encouraging the development of green industry
carbon grovvth, greening agriculture

production and greening lifestyle Greening Production A Enhance investment in natural capital; pro active

with 17 solution prevention and treatment of pollution.

Responsible | A Ministry of Planning and

Ministry Investment
A Implement sustainable urbanization while maintaining
oy the living in harmony with nature in rural areas
9 y A Establish sustainable consumption behavior within the
Pla_n A 2011- 2020 context of global integration.
Duration

Source: Vietnam Green Growth Strategy 20112020
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Overview of Green Policy Focus Area in the Green Policy
Topic Description Area Development Plan
A As a State Party to the United A Put in place long-term reliable power supply
Nations Eramework Convention on Energy efficiency and through reinforcement of energy infrastructure
Climate Change (UNFCCC), conservation A Diversify energy sources and research and
Backaround Philippines develops framework to develgpment (R&D) in new techn.c‘)loglles
g fulfill human needs and maintain Renewable energy A Intensify the development and utilization of
the quality of the natural development renewable and environment-friendly alternative
environment for current and future energy resources/technologies
generations _ A o )
: : : Environmentally - efficiency and modal shifts
A Build the adaptive capacity of sustainable transport A Convert of public utility vehicles to LPG and
communities renewable energy sources
Objective A Increase the resilience of natural A Promote green infrastructure practices
ecosystems to climate change A Install energy-efficiency and climate-proofing
A Optimize mitigation opportunities Sustainable infrastructure mechanisms
towards sustainable development A Develop energy-efficient and climate-resilient
human settlements
Reduction of emissions A Review, harmonizepolicies towards enhancing the
Responsible A Climate Change Commission from deforestation and
M.p. ¢ q dat A Strengthen governance mechanisms to engage
Inistry orest degradation stakeholders and ensure equitable benefit sharing
(REDD+) with local government units and communities.
A Enhanced implementation of the Ecological Solid
Plan Waste Management Act
Duration A 2010-2022 Waste Management A Strengthen the advocacy of proper waste
management

Source: National Framework Strategy on Climate Change
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: National Green Growth Strategy of the Lao PDR till 2030
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Overview of Green Policy

Focus Area in the Green Policy

Topic Description

A This National Green Growth
Strategy is the translation of the
Resolution of the Congress, the
Vision 2030, the 10-Year Strategy
(2016-2025) and the 8th Five-Year
National Socio-Economic
Development Plan (2016 2020)
into details.

Background

A To develop the integrate green
growth into the formulation and
implementation of sector and local

Objective strategies
A To ensure achievement of long-
term goals of national
socioeconomic development
Responsible | 4 . ormment of Lao PDR
Ministry
Plan 1 & 2019 to 2030
Duration

Source: National Green Growth Strategy of the Lao PDR till 2030

Area Development Plan

Natural Resources and
Environment Sector

A Ensure more efficient and sustainable and avoid conflicts
in the use of natural resources

A Allocation and formulation of the national land
management and use plan

Agriculture and Forestry
Sector

A Raise the efficiency and sustainability of the use of
existing natural resourcese.g.land, water

A To increase the forest cover area and encourage
development of forest management

Industry and Commerce
Sector

A Manufacturing: to increase the proportion of production
value

A Handicraft: to promote commercial production,
marketing, sale and consumption

A Trade: production of various products and opportunities
for marketing to improve trade balance deficit

Public Works and
Transport Sector

A Urban Development: Promote the use of construction
materials which are environmentally friendly and
produced inside the country

A Transport: to increase non-motorized transportation

Energy and Mines Sector

A Energy: to promote the investment for hydroelectricity,
solar energy and wind energy

A Mine: to create the mechanism of development with
wide participation of sectors and local administrations

Information, Culture and
Tourism Sector

A Information: to raise consciousness for green growth
through media e.g.radio, television and printing media
A Tourism: improve the quality of transport and hotel etc.

Science and Technology
Sector

A Establishing the capacity of the research network to

support the Green Growth Strate
NRI oﬁsulting & Solutions (Thailand) Co., L td %¥ rights reserved m‘ 4
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A Manufacturing  All manufacturers and importers must affix the Energy Efficiency Label onto the products
A Transport All new or existing models of motor vehicles that seeking type approval in Malaysia will have to comply with the requirements of the
exhaust emission and noise emission standards

A Transport Compulsory for indicating carbon emission ratings, fuel economy and vehicle emission standards & Mandatory energy efficiency
labelling indicating energy efficiency on vehicle

A Manufacturing Mandatory energy efficiency labelling indicating on products & Set up committee or responsible person on energy of the factory
and set up energy management plan according to regulation

A Building Mandatory energy efficiency labelling indicating on building & Hospitals, educational institutions, offices or offices Condominiums,
hotels and shopping centers etc. with sizes from 2,000 square meters must be designedfor energy conservation according to Building Energy Code
standard

A Transport Every vehicle operating on the road must meet the requirements for exhaust emission and noise levels & Jakarta has instructedthe
ban on cars and public transportation over 10 years old in 2025
A Manufacturing Industries that use energy up to 4,000 Tons of Qil Equivalent (TOE) per year are required to follow the energy management

mandatory

A Building Office buildings that use energy up to 4,000 Tons of Oil Equivalent (TOE) per year are required to follow the energy management
mandatory

A Transport All vehicles must undergo emission testing

A Manufacturing Air conditioners, refrigerators, television sets, and lights are mandated to implementing Energy Labeling Program (PELP) and
comply with Minimum Energy Performance (MEP) standard

A Building All Local government units are mandated to abide by the Government Energy Management Program (GEMP)

A Transport : Euro 5 emission standards (vehicle emission regulations by levels in EU) will be implemented from Jan. 2022 byhe Ministry of
Transport. Euro 4 standards were implemented for all new gasoline vehicles from 1 Jan. 2017 and for all new diesel vehicles from 1 Jar2018

A Manufacturing Government is currently considering tax to protect environment to deter companies from producing pollution

A Commercial the finance ministry is also considering taxes in support of energy saving, efficient use of natural resources, and fairer dstribution of

wealth. The ministry is also recommended to levy low or no taxes on green products so that businesses can make their operatilms more
competitive

Y 1 : Government websites and news articles
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Planned in A According to the prime minister, details of measures such as carbon pricing and carbon tax to reduce carbon will be
2022 announced by the end of 2022.
A The MOU to develop the Thailand Carbon Credit Exchange Platform has been signed this year, in which launching the
Under Thailand Carbon Neutral Network was agreed upon. Thailand Carbon Neutral Network is a collaborative network of
discussion various organizations which will collaborate to reduce GHG, as well as developing the ecosystem for carbon pricing.
A Also, the Excise Department is conducting a study on a plan to levy a carbon emission tax on the industrial sector.
A Indonesia will begin to impose carbon tax in April 2022. In 2022-2024, the carbon tax will be applied to coal-fired power
Planned in stations, and extended to other sectors in 2025 and beyond.
2022 A Under the law, every kilogram of carbon equivalent emissions that exceed a certain cap will be subjected to Rp30 (0.21
cent dollar) tax (roughly equal to about $2.1 per metric ton of carbon equivalent)
Not Available A Department of Energy official commented that The Philippines is not yet ready to impose carbon tax as it will make
uncompetitive in attracting investments in power generation
A A revised Law on Environmental Protection, which will take effect on 1 January 2022, legalizes carbon pricing in the form
Under . .
. . of an emissions trading scheme (ETS) for greenhouse gases. A carbon tax could also be developed under the overall
discussion . ;
framework provided by this law.
Not Available A There is no major discussion ongoing, regarding the implementation of carbon tax

Y 1 : Government websites and news articles
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RM 2.4 billion (=578 million USD) for renewable energy projects in 2020

RM 1.0 billion (=241 million USD) for energy efficiency and conservation in 2020

RM 22.9 million (=5.6 million USD) for green services in 2020

RM 3.1 billion (=747 million USD) for incentive of Investment Tax Allowance in 2018
RM150.8 million (=36 million USD) for incentive of income tax exemption

In 2021, a total of THB113 billion (=USD 3.4 billion) was invested for BCG activities by the public sector
In the first half of 2021, THB10O billion baht (=USD3.0 billion) was invested for energy infrastructure projects which
includes investment in renewable energy

2016-2020, IDR 89.6 trillion(=6.3 billion USD) per year for GHG emission reduction
IDR 830.56 Trillion (=58.66 billion USD) for environmental and climate activities
2018-2020, IDR 0.47 trillion (=33 million USD) for supporting low carbon activities

In 2021, PHP 282 hillion (=USD5.6 billion)on climate change actions
PHP3 billion (=USD 59.1 million) onEV manufacturing
USD 46.725 million fora low carbon, energy-efficient electric or E-vehicle technology

The following investment for power generation plants including increasing renewable energy capacity as the following
0 USD 128.3 billion for the total investment capital of the 2021-2030
0 USD 192.3 billion for the total investment capital of the 2031-2045

USD 223 million supported by official development assistance for climate change projects
USD 0.6 million for public expenditure on the environment

Y 1 : Government websites and news articles
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Malaysian Green Technology and Climate Change Centre grants incentives to support green technology assets, projects
and service providers

Malaysian Investment Development Authority grants tax incentive for high value added business, which includesareas
such as alternative energy business

Board of Investment grants incentive to:
0 BCG model related projects and activities
0 The production of electricity or electricity and steam from renewable energy
o Electric vehicle (EV) and related parts
Ministry of Industry certifies manufacturing firms by 5 levels which they can gain benefits as per their level

Government, Ministry of Finance and Indonesian Investment Coordinating Board grants incentives to EV and related parts
productions
Minister of Finance grants incentives to support renewable energy supply

Government grants tax incentive for businesses that create jobs
Philippines Board of Investment grants fiscaland non-fiscal incentives to:
0 Renewable energy projects
o Charging/refueling stations for alternative energy vehicles and Environment or climate change-related projects

Government grants tax incentives, import duty incentives land related incentives and VAT refund to support renewable
energy projects
The Ministry of Trade and Industry grants tax incentive to promote development of EV

Government grants profit tax incentive for concession businesses such as protection of environment, forestry
development, and bio-diversity
Government grants incentive for EV, no details are specified yet

N1

Government websites and news articles
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Government Investment in Green Areas

Renewable energy
(RE)

Energy Efficiency and
Energy Conservation

Green Services

Green investment tax
incentives

Source: MIDA, MGTC

A According to Malaysian Investment Development Authority (MIDA), total approved investments to

investment was 83% and foreign investment was 17%. The breakdown of approved RE projects are as
follows;

A

A Solar Self

A

A

A Mini-

A

A Itis estimated Malaysia will need RM33 billion (US$8 billion) worth of investments in its renewable

energy sector from 2018

A According to MIDA, total approved investments to energy efficiency and conservation in 2020 was RM

was 22%

A According to MIDA, total approved investments to green services such as RE and EE related services, EV

in 2020, of which domestic investment was 95% and foreign investment was 5%

A For the incentive of Investment Tax Allowance, 175 renewable energy and 55 energy efficiency projects

A For the incentive of Income Tax Exemption, there was total of 14 projects for green services with a total
investment of RM150.8 million
Change Centre (MGTC)
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Key Incentives for Business in Green Areain Malaysia

Incentives provided by
Malaysian Green Technology and
Climate Change Centre

Incentives provided by
Malaysian Investment
Development Authority

Source: MIDA,MyHIJAU

A Green Investment Tax Allowance (GITA)

A Applicable for companies that acquire qualifying green technology assets that are
registered under MyHIJAUIn sectors of Energy, Manufacturing, Transport, Building, Waste
and Waste. Also, it's applicable for companies that undertake qualifying green technology
projects for business or own consumption such as using of renewable energy, energy
effiiciency, green building, green data centre and integrated waste management etc.

A Incentive is green investment tax allowance of 100% of qualifying capital expenditure
incurred on approved green technology asset or green technology project

A Green Income Tax Exemption (GITE)

A Applicable for qualifying green technology service provider companies that are listed under
the MyHIJAU Directory. Sector of qualifying activities are renewable energy, EV and green
building etc

A Incentive is Income Tax Exemption of 70% on statutory income for qualifying green services
from the year of assessment where the first invoice issued after the application to MIDA

A A company granted Pioneer Status (astax incentive) enjoys 5 years 70% exemption from the
payment of income tax. Furthermore, if the business is confirmed as highvalue added business,

such as alternative energy business etc., there might be possibility to have 100% exemption of
income tax

Copyright & NRI Consulting & Solutions (Thailand) Co., Ltd. All rights reserved. N'{l 57
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Government Investment in Green Areas

Category Description

Bio-Circular-Green Economic A In 2021, total investment in BCG is estimated at 375 billion baht, 30% of which stems from the
Model (BCG) government sector, or 3.4 billion) .

A In the first half of 2021, more than billion) is invested in energy
infrastructure projects by state enterprises under the
o E.g.projects by PTT Plc and the Electricity Generating Authority of Thailand and their
Energy infrastructure project affiliates,
U The investment in green energy
U The increase in renewable energy mix
U A nationwide electricity transmission expansion project

A
aiming to transform the Thai economy for its mission of investment promotion
o]
Eastern Economic Corridor o To promote Green and Circular economy, EEC has set a target to become Net Zero Carbon
Emission area for industrial sector in the EEC area
A The current investment value of EEC is aroundL.7 trillion THB and expected 2.5
trillion THB in 5 years

Source: news and articles Copyright & NRI Consulting & Solutions (Thailand) Co., Ltd. All rights reserved. NRI 58
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Key Incentives for Business in Green Area

Category Description

Approved a series of promotion measures to encourage investments that will reduce impact on the
environment, support sustainable development, and participate to the development of the BCG model
e.g.
A 3-yeartax holidays for the investments in machinery upgrades aimed at reducing greenhouse gas
emissions
A Adjustments to the conditions and benefits applying to some business categories to encourage eco-
friendly technologies:
0 3-year corporate income tax exemptions for investments in cold storage facilities and cold
storage transport operations using natural refrigerants
0 8-year corporate income tax exemptions for petrochemical production facilities implementing
carbon capture utilization and storage(CCUS) technologies

A 8-year corporate income tax exemptions for CCUS implementednatural gas separation plants

Incentives Provided by
Thailand Board of Investment

A The production of electricity or electricity and steam from renewable energy, such as solar energy,
wind energy, biomass or biogas, etc. except from garbage or refuse derived fuel receive;
0 Up to 8 years corporate income tax exemption
o Import duties on machinery and raw material exemption

0 Non-tax incentives e.g. permission to bring in expatriates, own land and take or remit foreign
currency abroad etc.

Source: Thailand Board of Investment (BOI) Copyright & NRI Consulting & Solutions (Thailand) Co., Ltd. All rights reserved. NRI 59
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Key Incentives for Business in Green Area
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Category Description

The new electric vehicle (EV) promotion package covers a comprehensive range of electrical vehicles,
namely passenger cars, buses, trucks, motorcycles, tricycles, and ships. Incentive schemes for these
different types of electric vehicles for example:

Incentives Provided by

Thailand Board of Investment
Motorcycles,

three-wheelers,

Electric-powered
ship production

Local EV battery

Source: Thailand Board of Investment (BOI)

Total investment

qualified project PHEVs BEVs

>5 billion THB 8-year corporate income tax
exemption

3-yrs tax holidays
<5 billion THB 3-year tax holidays

3-year corporate income tax exemption

~

8 years of corporate income tax exemption for vessels with less than 500 gross
tonnage

90% reduction of import duties for 2 years on raw or essential materials not
available locally for he production of both battery modules and battery cells

Copyright & NRI Consulting & Solutions (Thailand) Co., Ltd. All rights reserved. N'U 60
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Key Incentives for Business in Green Area

Category Description

Green Industry Level
1 2 3 4 5

Benefit

A Get Green Industry certification

A Using of Green Industry logo for promotion/advertisement -

A Receive Green Industry Plate - - -
A Advertisement and promotion of product in Green Industry mini

magazine
Incentives Provided by A Automatic approval for transportation of waste out of the factory area.
Ministry of Industry (MOI) (need to have all the qualification according to Department of Industrial Works - -
announcement)
A -
A

A Considered as an equivalent of 1ISO14001 for level 3 Gl and above by
Board of Investment which is a condition for getting tax incentive for - -
project with investment cost for more than 10 million baht.

Note:

AlstLevel Green Commitment: An organization shall have policy and commitment to reduce environmental impacts and effectively comm unicate among the various levels of the
organization.

A2nd Level Green Activity: An organization shall establish and implement program(s) to reduce environmental impacts based on the policy and commitment from level 1.

A3rd Level Green System: An organization shall have either systematic environmental management (including monitoring, assessmehand review for continuous improvement)
including well-recognized environmental management award and certificate.

A4th Level

A5th Level Green Network: An organization shall incorporate entities of their supply chains into the green industry umbrella.

Source: Green industry; Ministry of Industry, news and articles Copyright & NRI Consulting & Solutions (Thailand) Co., Ltd. All rights reserved. NRI 61
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Government Investment in Green Areas

Budget Tagging for A Submitted by the Ministry of Finance, the average budget allocation for the period 2016 to 2020 is IDR
Climate Change 89.6 trillion billion USD) per year to achieve the target of reducing emissions in Indonesia

A The Environmental Fund Management Agency (BPDLH) is an environmental funding (EF) mechanism for

The Environmental Fund the functions of the environment and prevent environmental pollution and degradation.

A The potential funding to be channeled through BPDLH towards its objectives is estimated at IDR 830.56
Trillion billion USD) provided by loan schemes, profit sharing schemes

A The Ministry of National Development Planning (BAPPENAS) provides Low Carbon Development (LCD)
Low carbon development funds, in which the total allocation for 2018 -2020 wasIDR 0.47 trillion
funds A Grant for the core and supporting activities in priority sectors include energy, industry, transportation,
forestry and peat, agriculture, waste, and blue carbon

Source: news and articles Copyright & NRI Consulting & Solutions (Thailand) Co., Ltd. All rights reserved. N'U 62
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Key Incentives for Business in Green Area

Category Description

The Acceleration of b attery EV program
A As the government Indonesia also aims to make Indonesia an EV battery producer and
exporter, both tax incentives and non-tax incentives are provided:
o0 Taxincentives:tax or import customs relief, discounts on vehicle charging fees, financial
support for research or the construction of vehicle charging facilities, and certification
for resources or products related to the industry

0 Non-tax incentives: exemptions from limitations on the use of certain roads, the
granting of production rights for technologies whose patents are held by the
government, and the maintenance of the safety and security of those areas where the
BEV industry operates

Incentives Provided by
Government under Presidential
Regulation No. 55/2019

Manufacturing of vehicles and main components for vehicles : integrated BEV assembly, EV
battery, BEV motor,flexy engine, multiple components manufacturer, power control unit (PCU)

Incentives Provided by A 5-10 years of tax exemption (depends on investment value, started at IDR100billion,
Government, Ministry of Finance 7.2million USD)

and Indonesian Investment

oo A Corporate income tax reduction by 5% per year, for 6 years (total 30%)
Coordinating Board

o Frominvestment value and calculated based on valuation of tangible fixed assets

A 2 years import duty exemption on imported capital goods, imported goods and material for
production

Source: news and articles _ _ _ _ _ NRI
Copyright G NRI Consulting & Solutions (Thailand) Co., Ltd. All rights reserved. 63
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Key Incentives for Business in Green Area

Category Description

A The government has prepared various fiscal policies to support renewable energy supply e.g.:

o Tax holidays
Tax allowances
VAT exemption on important items for renewable energy

o]
Incentives Provided by o
o VAT that is not imposed on imported goods for geothermal activities
o]
o]

Minister of Finance

Exemption from import duties for renewable energy
Reduction of property tax up to 100% at the exploration stage for geothermal facilities

Source: news and articles _ _ _ _ _ NRI
Copyright & NRI Consulting & Solutions (Thailand) Co., Ltd. All rights reserved.
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Government Investment in Green Areas in Vietham

Category Description

PDP8 (draft)

A The total investment capital for the 2021-2030 period will be about USD 128.3 billion, of which USD 95.4 billion will be for
power generation/source/plants and about USD 32.9 billion will be for power grids. For the 2031 -2045 period, the total
investment capital will be about USD 192.3 billion, of which USD 140.2 billion will be for power generation/source/plants and
USD 52.1 billion will be for power grids.

A Within the investment, there are plans to increase the renewable energy capacity, and to not approve on the new construction
of coal power generation facilities

Power Development
Planning

Source: the Ministry of IndUStry and Trade of Vietnam (MOIT) Copyright & NRI Consulting & Solutions (Thailand) Co., Ltd. All rights reserved. N'{l 65
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Key Incentives for Business in Green Area in Vietham

A A preferential tax rate of 10% or 20% will be applied for renewable energy project for a certain
period of time , depending on the projects and the location established. Either 4 years tax
Preferential tax rates exemption and further 9 years 50% tax exemption, 4 years tax exemption and further 5 years 50%
tax exemption, or 2 years tax exemption and further 4 years 50% tax exemption will be applied
depending on the condition

A Renewable energy projects will be exempt from import tax for goods forming fixed assets and
Import duty incentives import tax for domestically unavailable materials and components for the purpose of the project
within 5 years

A Renewable energy projects eligible for special investment incentives and invested in a difficult
socioeconomic location can enjoy exemption from land lease and land tax for the construction
period (up to 3 years from effective date of land lease contracts) and for a further 11 or 15 years
after completion of construction (depending on conditions)

Land related incentives

VAT refund for construction A Input VAT corresponding to expenses incurred during a construction period of a project can be
stage eligible for a refund prior to its commercial operation

A The Ministry of Trade and Industry is cooperating with the Ministry of Finance to consider the

Tax incentive for EV provision of tax incentives to encourage the development and use of electric vehicles in Vietham
The Ministry of Trade and A 2 ministries are studying possible amendments to the Law on Special Consumption Tax in which
Industry preferential tax rates will be offered to electric vehicles. The preferential tax rates would be

applicable in at least five years

Source: News articles NRI
Copyright G NRI Consulting & Solutions (Thailand) Co., Ltd. All rights reserved. 66
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Government Investment in Green Areas

A
billion) , which corresponds to about 6.26% of the total National Budget.
General 0 Around PHP 273 billion is used on climate change adaptation actions e.g.food
Appropriations Act systems, government infrastructures, and flood mitigation actions
(GAA) 0 The restis used for climate change mitigation investments includes Forest Protection Program,
Promotion of Renewable Energy and Energy Efficiency, and Traffic Management to reduce GHG
emissions
A The Department of Trade and Industry is finalizing worth of incentives for
The public utility manufacturers of Euro-4 and electric public utility vehicles through tax credits to manufacturers.
vehicles program A The subsidy aims for gearing the strategy towards the development of the electrified public transportation
sector

Accelerating A e . - . :
. The Philippines has adopted 7 project of a low carbon, energy-efficient electric or E-vehicle technology to cut
Adoption and Scale - PP P Pro) 9y gy

: . greenhouse gas (GHG) emissions and reduce air pollution.
up of Electric Mobility

- A Itis funded by Global Environment Facility (GEF) with a USD 4.28 million grant with a counterpart from the
for Low-Carbon City Philippine government of USD 46.725 million

Source: Philippines news agency, news and articles NRI
Copyright G NRI Consulting & Solutions (Thailand) Co., Ltd. All rights reserved. 67
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Key Incentives for Business in Green Area

Charging/refueling stations for alternative energy vehicles and Environment or climate change -
related projects

A Receive incentives under the 2020 investment priorities plan e.qg.:
o Fiscal incentives
U 3-6 years ncome Tax Holiday exemption
Incentives Provided by U Duty free importation of capital equipment, spare parts and accessories, subject to

conditions
EfeElfel @ ImEsiimet (=, U Zero-rated Value-Added Tax (VAT)

U Etc.
o Non-fiscal incentives
U Employment of foreign nationals

U Importation of consigned equipment for a period of 10 years
u Etc.

Source: Board of Investment, news and articles NRI
Copyright G NRI Consulting & Solutions (Thailand) Co., Ltd. All rights reserved. 68
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Key Incentives for Business in Green Area

Incentives Provided by A Grant tax incentive scheme for individuals and businesses that create jobs to assist with achieving
Government under Philippines this green economy objective.
Green Jobs Act of 2016 (Republic 0 Theincentive is deduction on the taxable income equivalent to 50% of the total expenses
Act No. 10771) for skills training and research development expenses

Renewable energy
A Fiscal incentives
Income Tax Holiday for the first 7 years of commercial operations
Duty-free Importation of RE machinery, equipment and materials within the first 10 years
Special tax rates on realty and other taxes on civil works, equipment, machinery etc.
Corporate Tax Rate of 10% on net taxable income after Incometax holiday
Tax Exemption on all proceeds from the sale of carbon emission credits
o Etc.
A Non-Fiscal Incentives
o0 Renewable Portfolio Standard (RPS} refers to a market-based policy that requires
electricity suppliers to source an agreed portion of their energy supply (in on -grid systems)
from eligible RE sources
o Feedin Tariff (FIT):Priority connection to the grid, purchase and transmission of and
payment for by grid system operators and guaranteed payment of fixed tariff for at least 12
years
A Other privileges
o Exemption from the Universal Charge (under conditions)
o Cash incentive of RE Developers for Missionary Electrification
o Etc.

(@)

© o0 oo

Incentives Provided by
Board of Investment

Source: Board of Investment, news and articles NRI
Copyright G NRI Consulting & Solutions (Thailand) Co., Ltd. All rights reserved. 69
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Government Investment in Green Areas

A Investment for green growth focus on investment in infrastructure such as renewable energy, energy efficiency, water
purification and distribution systems, transport and housing, the preservation of natural resources and waste management

A In NDC, Lao has defined its priority climate investment areas as follows;

Forestry and Land Use Land Change: Increasing and maintaining national forest cover

Renewable Energy: Increasing use of renewable energy sources

Rural Electrification: Increasing the level of rural electrification

Sustainable Transport:-Improving the road network and developing public transport services

Agriculture: Farming systems and agriculture infrastructure and appropriate technologies

Water: Water resource information systems, Water resource infrastructure resilience to climate change

Transport and Urban Development: Urban development and infrastructure

Investment policies

To T To T To T To

A According to OECD, official development assistance (ODA) to Lao PDR is a critical source of investment capital. in 20134, over
USD 223 million supported climate change projects of Lao, of which 47% for activities to support climate change adaptation,

Official 33% for supporting climate change mitigation and the rest supporting both mitigation and adaptation. Meanwhile, public
development expenditure on the environment was estimated at just under USD 0.6 million in 2005 (the latest year for which estimates are
assistance available at this point)

A The top five development partners in terms of volume of support for climate change in 2013 -14 were the ADB, Germany, Japan,
the Global Environment Facility and the World Bank

Source: OECD, NDC of Lao, Green climate fund NRI
Copyright G NRI Consulting & Solutions (Thailand) Co., Ltd. All rights reserved. 70
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Key Incentives for Business in Green Area

A Profit tax incentives are provided under the Investment Law for investments in the prescribed
business activities. The period of PT tax exemption depends on 3 zones*, the longest tax
exemption period is 10 years, with an additional 5 years of tax exemption This incentive is

Profit tax (PT) incentives applicable to investment in the concession businesses which set out in Article 9 of the Investment
Law, such as clean, toxiefree agriculture, forestry development, protection of environment and
bio-diversity, national traditional and unique handicraft processing industry, education, sports,
pharmaceutical and medical related etc

A In 2021, the government has announced a government agreement on the approval of electric
vehicle (EV) incentives. The agreement sets a goal of makingevsat least 1% of all vehicles by 2025
and at least 30% by 2030.

A In this agreement, government has only provided a rough policy regarding preferential treatment

EV incentives for import and sales, investment preferential treatment for EV production and assembly,

preferential treatment for charging station installation, preferential treatment for EV users, etc. No
specific detailed rules are specified.The Ministry of Finance will formulate tariffs and tax incentives,
and the Ministry of Energy and Mines will regulate charging stations and sets electricity prices
further

Note:

Overview of the 3 zones in PT incentives: Zone 1 is targeting Poor zone, remote zone with socieeconomic infrastructure unfavorable to investment, with 10 years PT exemption and additional
5 years of exemption. Zone 2 is targeting Zone with socio-economic infrastructure favorable to investment, with 10 years PT exenption and additional 3 years. Zone 3 is special economic
zone and need to comply with the specific regulations

Source: News article
Copyright & NRI Consulting & Solutions (Thailand) Co., Ltd. All rights reserved. M| 71
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Primary Energy Consumption by Fuel Type, Business as Usual (2020)

Il coa M oil ¥ Natural gas B Nuclear Hydro Geothermal Biomass [ Solar. Wind. [ Biofuels Electricity
Ocean
Unit: Mtoe
256 128 91 89 62 9
e
12% 9 16%
19% 14% 15% °

4%

Indonesia Thailand Malaysia Vietham Philippines Laos

Note: *For electricity, negative figures (for export) are removed from the calculation

Source: ERIA
Copyright G NRI Consulting & Solutions (Thailand) Co., Ltd. All rights reserved. ml 73
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Final Energy Demand by Fuel Type, Business as Usual (2020)

I coal I oil ™ Natural gas M Electricity Others

Unit: Mtoe
180 95 70 42
<+— 100%
15% 16%
23%
30%

41%

0
5% 6% 3% 2% 4%
Indonesia Thailand Vietnam Malaysia Philippines Laos
Source: ERIA
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Final Energy Demand by Sector Type, Business as Usual (2020)

Il ndustry ' Transportation

I Commercial and Residential [ Non-energy

Unit: Mtoe
180

71 68
1%
6%

Indonesia Thailand Vietham Malaysia

Source: ERIA
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Power Generation by Fuel Type (2019)
(Hydro categorized as RE)

0

Power Generation by Fuel Type (2019)
(Hydro not categorized as RE )

Il coa M oOil Natural gas Renewable Energy
Unit: TWh
295 191 176 238 106
<+— 100%

17% 18% 17% 21%

31%
21%

21% 63%
37%
3% 18%
64%

59%

Indonesia Thailand Malaysia Vietham Philippines Laos

Source: |IEA

Il coa M oOil Natural gas [ Hydro Renewable Energy
Unit: TWh
295 191 176 238 106 31

<+ 100%

9%

14% 13%
o
21%
21%
37%
3% 18%
64%
59%
0%
19%

Indonesia Thailand Malaysia Vietham Philippines Laos

Copyright & NRI Consulting & Solutions (Thailand) Co., Ltd. All rights reserved. M| 76



mt g ;™
v ™
Q by

(Hydro categorized as RE) (Hydro not categorized as RE )
Il Hydro B Geothermal [ Biofuels B Solar PV wind Waste I Geothermal ¥ Biofuels B Solar PV
Unit: TWh Unit: TWh
49 34 29 22 20 28 8
7 1% 5% <+ 100% 0% -

11%

50%

Wind Waste

14
<+ 100%

7%

Indonesia Thailand Malaysia Vietham Philippines Laos

Source: |IEA

Indonesia Thailand Malaysia Vietham Philippines Laos
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GHG Emission Split by Sector (2018)

Unit: MTCO2e

1,704 431 388 364 235

0%

8%

3% 0% 1%
Indonesia Thailand Malaysia Vietham Philippines

Source: World Resources Institute
Copyright G NRI Consulting & Solutions (Thailand) Co., Ltd

I Land Use Change and Forestry [l Energy I Agriculture B Waste [ Industrial Processes Bunker Fuels
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GHG Emission Total Emission and Per Capita Emission (2018)

Unit: MTCO2e

1,800 - GHG per capita Il Total GHG Emission ~ 30
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Indonesia Thailand Malaysia Vietham Philippines Laos

Source: World Resources Institute
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Coal Import by Country of Origin (2020*) *Laos: 2019
I ndonesia M Australia I ndonesia I Australia I ndonesia M Australia
I Australia M Russia B Australia I ndonesia I oOthers B vietnam
Russia China Russia South Africa D Thailand
I others I others I others I Russia I others
Others
36,059 8,010 17,812 54,534 26,917 287.6
3% 3%

= 8% 7%

14%

15%

15%

97%
Malaysia Indonesia Thailand Vietnam Philippines Laos
Source: UNComtrade (Import data by country for HS Code: 2701; Coal; briquettes,ovoids and similar solid fuels manufactured from coal)
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Coal Export by Country of Destination (2020*) *Laos: 2019
Il china Hl india ] Malaysia B La0s [] singapore Il Japan Il china I Thailand
B indonesia I china Rep. of Korea [l Myanmar Japan B singapore Il Others I china
Others [ Pnilippines [] Viet Nam [ cambodia Others Korea Others
I Japan I Others ¥ Bangladesh I Thailand
Others
21 341,548 63 892 6,818 762.8
4% A
7% 8% .
17% 16%
7%
0,
7% 8%
9%
96%
66%
Malaysia Indonesia Thailand Vietnam Philippines Laos
Source: UNComtrade (Export data by country for HS Code: 2701; Coal; briquettespvoids and similar solid fuels manufactured from coal)
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Oil  Import by Country of Origin (2020*) *Laos: 2019

I Saudi Arabia [l USA
M vAE

Venezuela Others

Australia

12,405
32%

5%

9%

Malaysia

Source: UNComtrade (Import data by country for HS Code: 2709; Petroleum oils and oils obtained from bituminous minerals; crude)
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Bl Saudi Arabia Il uaE [ malaysia
I Nigeria Bl Saudi Arabia Australia
[ Malaysia USA Russia
M Australia I Angola M others
Others
10,510 52,281
12%
24%
5%
6%
7%
8%
19%
27%
Indonesia Thailand

B Kuwait
I Azerbaijan
USA

I others

11,680

5%
6%

Vietnam

Il Saudi Arabia I Thailand
B Kuwait I oOthers
Russia
I Korea
Others
5,201 1.0
4%
14%
9%
31%
96%
40%
Philippines Laos



T N A é S X
ASEAM i \
g N
Oil Export by Country of Origin (2020*) *Laos: 2019

W Thailand India Il china Il china Australia B singapore W Thailand
B Australia D Singapore - Singapore Australia I Malaysia - Thailand Japan - Thailand
B india China - Malaysia Others - Singapore - Malaysia Others || Rep. of Korea
1 hailand Korea I china I others I singapore I others

I Japan I others

13,602 4,396 4,217 886 0.0
2% 3%
10% 6% 7%
6% 12% 8%
6%

100%
Malaysia Indonesia Thailand Vietnam Philippines Laos
Source: UNComtrade (Export data by country for HS Code: 2709; Petroleum oils and oils obtained from bituminous minerals; crude)
Copyright & NRI Consulting & Solutions (Thailand) Co., Ltd. All rights reserved. m‘ 83



~
Gas Import by Country of Origin (2020*) *Laos: 2019
Il usa B vyanmar USA Il usa Il United Arab Emirates Nigeria [l Thailand
Bl Australia Il United Arab Emirates [l Qatar Others Il china I BruneiDarussalam [l Malaysia [l Others
M Brunei I Qatar [ malaysia I united Arab Emirates B China I others
[ ndonesia I saudi Arabia I Australia I Brunei M Kuwait
B singapore Others Qatar USA
Others Others Saudi Arabia
3,486 6,354 13,022 1,810 1,545 22.4
1%
6% o 9%
12% 16%
5%
6%
9% 8%
9%
9%
99%
Malaysia Indonesia Thailand Vietnam Philippines Laos

Source: UNComtrade (Import data by country for HS Code: 2711; Petroleum gases and other gaseous hydrocarbons)
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Gas Export by Country of Origin (2020*) *Laos: 2019

- Singapore
B Japan I china
B china Korea
Korea [ Japan
B othes Others
25,993 18,575
15% 11%
20%

16%

Indonesia

Malaysia

I cambodia [] Viet Nam B cambodia I china Others W viet Nam
I china [ Laos I Fhilippines I Korea
Korea Others Others
- Myanmar
324 0.1
6%
8%
8%
12%
100%
Thailand Vietnam Philippines Laos

Source: UNComtrade (Export data by country for HS Code: 2711; Petroleum gases and other gaseous hydrocarbons)
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Electricity Import by Country of Origin (2019) *Laos, Malaysia, Vietham: 2018

Unit: Million KWH

S B vaiaysia B Lo : China : China = Thalland
Thailan B Others B others Laos Hong Kong Viet Nam
Others
3,301 3 295
8%
15%
43%
78%
57%
Malaysia Indonesia Thailand Vietnam Philippines Laos

Source: UNComtrade (Import data by country for HS Code: 2716; Electrical energy)
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Electricity Export by Country of Origin (2019) *Laos, Malaysia, Vietnam: 2018
Unit: Million KWH

- Indonesia - Cambodia - Cambodia - Thailand
- Thailand - Laos - Laos - Viet Nam
Others Others

3,410 1,735 27,645.7
6%

Malaysia Thailand Vietnam Laos

Source: UNComtrade (Export data by country for HS Code: 2716; Electrical energy)
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Primary Energy Consumption by Fuel Type, BAU* and APS*

unit: Mtoe [l Oil P Biomass Geothermal Hydro Nuclear Electricity
I coal ¥ Natural gas Biofuels ¥ solar. wind. B Others
Ocean
750 1 M v A Coal showed the highest
growth in 1990-2017, but
\ 620 in 2017-2050 geothermal
- is expected to outgrow
coal.

9%

A Growth of geothermal will
be driven by the
government policy to
promote renewable
energy, including FITs and
minimum quotas for
renewable energy, as seen
in the National Energy
Policy (KEN)

37% 36%

0
1990 2000 20172020 2030 2040 2050 2050

Note: *BAU refers to Businessas-Usual, and APS refers to Alternative Policy Scenario
For electricity, negative figures (for export) are removed from the calculation

Source: ERIA
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Final Energy Demand by Fuel Type, BAU* and APS* Final Energy Demand by Sector, BAU* and APS*

I Commercial and Residential I Industry

Unit: Mtoe |l oil M Electricity B Natural gas [ Coal Others Unit: Mtoe B Transportation Non-energy
550 - 550 -
500 503'\4 -17% 500 - 3;06 4w
450 - W50 450 \
400 400\ 12% 400
350 350 350
300 300 300
250 250 250
200 200 200
150 150 150 "
100 100 100 ' 27029%
50 4096+1% >0 50 42940%
1990 2000 2012020 2030 2040 2050 2050 0 5% 2000 2012020 2030 2040 2050 2050
A

A Oil had the highest share in 2020, and expected to remain

the fuel type with highest share in 2050 but transportation is expected to have highest demand in

2050
*Note: BAU refers to Businessas-Usual, and APS refers to Alternative Policy Scenario

Source: ERIA
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. Installed Capacity for Power Generation
Power Generation by Fuel Type pactty

by Renewable Energy Type

Il coal New and Renewable Energy M Hydro Biomass / Wastes
Bl Gas [T Fuel _ Geothermal Wind
] Unit: GW
Unit: TWh 28 -
320 - 26 1
24 A
280 22 ~
240 20
18
200 16
14
160 12
120 10
8
80 6
40 4
2
0 0
2010 2019 2019 2038F 2010 2018 2028F

A The Indonesian government aims to increase renewable
energy capacity through the Renewable Energy Power Plant
Program, with the key focus on increasing capacity for
geothermal power generation.

A The Indonesian government aims to increase the renewable
energy share for power generation to 28%, in the National
Electricity Master Plan 20192038.

Source: Ministry of Energy and Mineral Resources, Perusahaan Listrik Negara (PLNO
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CO2 Emission by Fuel Type, BAU* and APS*
Unit: Mt-C
Il coa M oil ¥ Natural gas
- 438.5
450 -27%
400 A Coal accounts for the
highest share, in terms of
350 N 322 the fuel causing CO2
300 emission
250 A In 2050, coal will remain
to be the fuel which
200 contributes to the CO2
150 emission, for both BAU
and APS

100

50

0
1990 2000 2017 2020 2030 2040 2050 2050

Note: *BAU refers to Businessas-Usual, and APS refers to Alternative Policy Scenario

Source: ERIA
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Primary Energy Consumption by Fuel Type, BAU* and APS*

Unit: Mtoe Il oi " Biomass Biofuels Solar. Wind.Ocean
I Natural gas I Coal Hydro Electricity
280 - 2776
260 -33% A Oil accounted for the
240 highest share historically,
220 accounting for 39% share
200 187 in 2020
180 o _
A Oilis expected to gain
160 i
140 share in both the BAU
and APS scenario in the

120 future, showing the
100 highest forecast growth

80 within the major fuel

60 types

40

20 36% 39%

1990 2000 2017 2020 2030 2040 2050 2050

Note: *BAU refers to Businessas-Usual, and APS refers to Alternative Policy Scenario
For electricity, negative figures (for export) are removed from the calculation

Source: ERIA
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Final Energy Demand by Fuel Type, BAU* and APS* Final Energy Demand by Sector, BAU* and APS*
nit: Mioe 1M Ol MM Electricity WM Natural gas 1 Coal Others Unit: Mtoe I Transportation B Commercial and Residential
I industry Non-energy
220 A~ 21;[.9 -32% 220 A 21‘1.9 -32%
200 ) 200 - 119%
180 180
160 160
150 % 145 L 145
140 8% 140 .
120 120
100 100 100
80 80
60 60
50
40 40 A
20 20
0 0
1990 2000 2017 2020 2030 2040 2050 2050 1990 2000 2017 2020 2030 2040 2050 2050
A Oil had the highest share in 2020, and expected to remain A Transportation had the highest share in 2020, but industry
the fuel type with highest share in 2050 sector is expected to have highest share in the future period

*Note: BAU refers to Businessas-Usual, and APS refers to Alternative Policy Scenario

Source: ERIA
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P G tion bv Fuel T Installed Capacity for Power Generation
ower Lseneration by FUel 1ype by Renewable Energy Type (Inc. Hydro)
Il Natural Gas Renewable Energy " Energy Efficient I Biomass Large Hydro Biogass :iii Small Hydro
I Coal & Lignite B Hydro Electricity Solar wind Energy MSW [l Other Alternative Energy
¥ Imported oil
Unit: TWh Unit: GW
240 A 20 T
18 A
200 16 |
160 147
12 ~
120 10 49
g |5% 04% 30%
80 5
40 4
2
0

0
2010 2020 2020 2037F 2016 2020 2036F

A The government aims to increase capacity for renewable
energy, with the highest growth targeted for solar power
capacity increase.

A The government aims to increase renewable energy share to
20%, in PDP2018 rev 1.

Source: The Energy Policy and Planning Office (EPPO), Ministry of Energy
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CO2 Emission by Fuel Type, BAU* and APS*

Unit: Mt-C

Il oii I Natural gas Coal

150 A 1453.9
i:g | 15% L 4% A Oil accounts for the
120 highest share, in terms of
110 the.fu.el causing CO2
\ emission
100 o8
10% A In 2050, oil will remain to
80 )
20 be thg fuel which
60 contributes to the CO2
emission, for both BAU
>0 and APS
40
30
20
10
0
1990 2000 2017 2020 2030 2040 2050 2050

Note: *BAU refers to Businessas-Usual, and APS refers to Alternative Policy Scenario

Source: ERIA
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Primary Energy Consumption by Fuel Type, BAU* and APS*

Unit: Mtoe Il Natural gas [ Coal Biofuels Solar. Wind.Ocean B Geothermal
M oil I Hydro Biomass M Nuclear Electricity
] 237.3
240 . "
220
200 199 . .
A 0Oil had the highest share
180 in 2020, with 39% share
160
140 A However, natural gas is
expected to gain share in
120 the BAU scenario in 2020
100 2050, becoming the fuel
80 type with highest share in
2050
60
40
20 37% 35%
0
1990 2000 20172020 2030 2040 2050 2050

Note: *BAU refers to Businessas-Usual, and APS refers to Alternative Policy Scenario
For electricity, negative figures (for export) are removed from the calculation

Source: ERIA
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Final Energy Demand by Fuel Type, BAU* and APS* Final Energy Demand by Sector, BAU* and APS*
unit: Mtoe [l Oil I Natural gas I Electricity B Coal Others Unit: Mtoe [l Transportation B Non-energy
I ndustry Commerical and Residential
-6% -6%

180 180 - S
160 160 -~
140 140
120 120
100 100
80 80
60 60
40 40
20 20

1990 2000 2017 2020 2030 2040 2050 2050 01990 2000 2017 2020 2030 2040 2050 2050

A 0Oil had the highest share in 2020, and expected to remain A Transportation had the highest demand in 2020, and
the fuel type with highest share in 2050 expected to remain as the sector with highest demand in 2050

*Note: BAU refers to Businessas-Usual, and APS refers to Alternative Policy Scenario

Source: ERIA
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‘ 1~

y
203
"|_I/ ™

Installed Capacity for Power Generation

Q=
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{ Q by

Power Generation by Renewable Energy Type

%00

Il Gas M Coal

Renewable Energy B Interconnection

Unit: %

17%
29%

31%

2021F 2030F 2039F

A Inthe Peninsular Malaysia Generation Development Plan
2020 (2021-2039), the Malaysian government aims to
increase the proportion of renewable energy to 31% within
the installed capacity by 2039.

Source: Energy Commission, Sustainable Energy Development Authority (SEDA)

I solar PV Biogas Biomass Small Hydro
Unit: GWh
1,500 -~
1,100.0
17%
19%
25%
148.3

O -
2012 2019

A Currently, solar power accounts for 39% of renewable
energy power generation, followed by biogas and biomass.
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CO2 Emission by Fuel Type, BAU* and APS*

Unit: Mt-C

Il oii M coal ¥ Natural gas

160 A 150.9 -26%
20 A Oil accounts for the
highest share, in terms of
120 117 the fuel causing CO2
emission
100
A In 2050, oil will remain to
80 be the fuel which
contributes to the CO2
60 emission, for both BAU
and APS
40
20
0
1990 2000 20172020 2030 2040 2050 2050

Note: *BAU refers to Businessas-Usual, and APS refers to Alternative Policy Scenario

Source: ERIA
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Primary Energy Consumption by Fuel Type, BAU* and APS*

unit: Mtoe [l Coal M oil ¥ Biomass B Natural gas Hydro Solar. Wind. Biofuels Electricity
Ocean
300 - 293.1
4% ] .
g 1 A Coal had the highest
‘\\\ - - 0
250 243 share in 2020, with 38%
of the share
200 A Coalis expected to
remain as the most
prominent fuel type in
150 2050
100 A For the future growth,
natural gas is expected to
have the highest growth
50 in the future
39% 38%
0
1990 2000 20172020 2030 2040 2050 2050

Note: *BAU refers to Businessas-Usual, and APS refers to Alternative Policy Scenario
For electricity, negative figures (for export) are removed from the calculation

Source: ERIA
Copyright G NRI Consulting & Solutions (Thailand) Co., Ltd. All rights reserved. ml 104
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Final Energy Demand by Fuel Type, BAU* and APS* Final Energy Demand by Sector, BAU* and APS*
unit: Mtoe [l oil M Coal ¥ Electricity B Natural gas Others Unit: Mtoe [l Industry I Transportation
B Commercial and Residential Non-energy
220 & 220 - 216.0 &
200 200
180 180
160 160
140 140
120 120
100 100
80 80
60 60
40 40
20 20
0 0
1990 2000 2017 2020 2030 2040 2050 2050 1990 2000 2017 2020 2030 2040 2050 2050
A Oil had the highest share in 2020, and expected to remain A Industry had the highest demand in 2020, and expected to
the fuel type with highest share in 2050 remain as the sector with highest demand in 2050

*Note: BAU refers to Businessas-Usual, and APS refers to Alternative Policy Scenario

Source: ERIA
Copyright G NRI Consulting & Solutions (Thailand) Co., Ltd. All rights reserved. ml 105
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Installed Capacity for Power Generation

Installed Capacity for Power Generation - Target by Renewable Energy Type (Inc. Hydro)

I coal ' oil and gas Other - _
I Hydro power [ Renewable power ::if Import Hydro Solar Wind
Unit: % Unit: GW
STV 50 A
45.8

45

40

35

30.6 26%

30
25
20
15
10
5
0

2018 2020F 2025F 2030F Reference: 2020F 2025F 2030
(PDP7 rev) 2030F (PDP8)
A The Vietnamese government aims to increase share of A Wwithin the targeted increase for renewable energy capacity
renewable energy within the installed capacity to 21%, in by the Vietnamese government in PDP 7 rev, solar is aimed
PDP 7 rev. to double in terms of share, in 2025-2030.

Source: Vietnam Electricity Corporation, GIZ Energy SupporProgramme
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CO2 Emission by Fuel Type, BAU* and APS*

Unit: Mt-C

Il coa M oil ¥ Natural gas

250 A 243'4 -26%
A Coal accounts for the
200 highest share, in terms of
", 180 the fuel causing CO2
emission
150 ) .
A In 2050, coal will remain
to be the fuel which
100 contributes to the CO2
emission, for both BAU
and APS
50
0
1990 2000 2017 2020 2030 2040 2050 2050

Note: *BAU refers to Businessas-Usual, and APS refers to Alternative Policy Scenario

Source: ERIA
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Primary Energy Consumption by Fuel Type, BAU* and APS*

Unit: Mtoe I oii [ Biomass Natural gas Biofuels
I coal M Geothermal Hydro ™ solar. Wind.Ocean
s

180 - 176.6

1% -21%
160 12%
140 | 140 A Oil had the highest share

C 3% in 2020, with 34% share

120 11%

A However, the prominence
of oil will gradually
decline, with coal
expected to have the
highest share in 2050 for
both BAU and APS
scenario

100

80

60

33% 34%

1990 2000 20172020 2030 2040 2050 2050

Note: *BAU refers to Businessas-Usual, and APS refers to Alternative Policy Scenario
For electricity, negative figures (for export) are removed from the calculation

Source: ERIA
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Final Energy Demand by Fuel Type, BAU* and APS* Final Energy Demand by Sector, BAU* and APS*
Unit: Mtoe |l oil M Electricity B Coal B Natural gas Others Unit: Mtoe  |ll Commercial and Residential [l Industry
[ | Transportation Non-energy
-16% -16%
120 A 116.1 120
110 - 110
100 \ 98 100
90 1% 90
80 80
70 70
60 60
50 50
40 40
30 30
20 20
10 10
1990 2000 2017 2020 2030 2040 2050 2050 01990 2000 2017 2020 2030 2040 2050 2050
A

A Oil had the highest share in 2020, and expected to remain
the fuel type with highest share in 2050

and expected to remain as the sector with highest demand in
2050, although share will decline

*Note: BAU refers to Businessas-Usual, and APS refers to Alternative Policy Scenario

Source: ERIA
Copyright & NRI Consulting & Solutions (Thailand) Co., Ltd. All rights reserved. m‘ 110
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Installed Capacity for Power Generation

™ i 50 0

Installed Capacity for Power Generation
by Renewable Energy Type

Il coal I oil Based
Renewable Energy (RE)I Natural Gas
Unit: GW
80 -

0
2010 2020

A Under the Philippine Energy Plan 20182040, the
government aims to increase the installed capacity for
renewable energy to 50% of total capacity, by 2030.

Source: Department of Energy

I Hydro Solar
Geothermal Biomass

Wind

Unit: GW
26 - 25.3
24 '
22
20
18
16
14
12
10

O N M OO

2010 2020 2030F

A Under the Philippine Energy Plan 20182040, solar is
expected to have the highest share in terms of installed
capacity in 2030, within renewable energy .
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CO2 Emission by Fuel Type, BAU* and APS*

Unit: Mt-C

Il coa M oil ¥ Natural gas

140 7 1305  -28%
130 X
‘ A Coal accounts for the
120 ] )
110 highest share, in terms of
the fuel causing CO2
100 emission
90
80 A In 2050, coal will remain
70 to be the fuel which
60 contributes to the CO2
50 emission, for both BAU
40 and APS
30
20
10
0
1990 2000 2017 2020 2030 2040 2050 2050

Note: *BAU refers to Businessas-Usual, and APS refers to Alternative Policy Scenario

Source: ERIA
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Primary Energy Consumption by Fuel Type, BAU* and APS*

Unit: Mtoe Il coal M Hydro [ Biomass M Oil Solar. Wind. Electricity
' Ocean
) 19.7 .
20 A Coal had the highest
-27% share in 2020, with 46%
share

A Although coal is expected
to remain as the fuel type
with highest share, oil is
expected to show the
highest future growth
within the major fuel
types, driven by the
increase in the number of
private vehicles, due to
the rise in personal
income.

12% 14%

22% 24%

50% 46%

2050

2000 2017 2020 2030 2040 2050

Note: *BAU refers to Businessas-Usual, and APS refers to Alternative Policy Scenario
For electricity, negative figures (for export) are removed from the calculation

Source: ERIA
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Final Energy Demand by Fuel Type, BAU* and APS* Final Energy Demand by Sector, BAU* and APS*
Unit: Mtoe Unit: Mtoe Il Commercial and Residential B8 Industry

Il oil MM Electricity T Coal Others B Transportation

=

N
J

-

N
J

1 - \ -20% 1 110 -20%

10 A 16% 10

9 9 9

8 16% 8

7 7

6 6

5 5

4 4

3 3

2 2

1 1

0 2000 2017 2020 2030 2040 2050 2050 0 2000 2017 2020 2030 2040 2050 2050
A

A Oil had the highest share in 2020, and expected to remain

the fuel type with highest share in 2050 but transportation is expected to gain share and have the

highest share in 2050
*Note: BAU refers to Businessas-Usual, and APS refers to Alternative Policy Scenario

Source: ERIA
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p G tion bv Fuel T Installed Capacity for Power Generation

OWer -eneration by Fuel 1ype by Renewable Energy Type

Il Hydro M Biofuels ¥ Coal Solar I Hydro Geothermal Biomass Wind
40 1 4004 000 -
3.4
0 0
2000 2005 2010 2015 2020 2015F 2020F 2025F

A Hydro currently has the highest share, in terms of the fuel
for power generation in 2020.

Source: IEA, Ministry of Energy and Mines

A Within renewable energy, the government aims to install
capacity for renewable energy other than hydro by 2025,
including geothermal, biomass, wind, and solar.
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CO2 Emission by Fuel Type, BAU* and APS*

Unit: Mt-C

Il coa M oil
137 T 6w
12 A Coal accounts for the
1 highest share, in terms of
10 the fuel causing CO2
9 emission
8
. A In 2050, coal will remain
6 to be the fuel which
contributes to the CO2
5 emission, for both BAU
4 and APS
3
2
1 -
0 0
2000 2017 2020 2030 2050 2050

Note: *BAU refers to Businessas-Usual, and APS refers to Alternative Policy Scenario

Source: ERIA
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1. ASEAN
2. ASEAN
Phase 1:

Taskl1l: ASEANG 1

Task2: ASEAN

Task3: ASEANG |
Phase 2: NEDO

Task1~2:
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Name of L
Governmental Organization NS DAt

Malaysia

Thailand

Indonesia

Vietnam

Philippines

Laos

MGTC

Energy Absolute

Pertamina Hulu

EVN

Ayala land

Phongsubthavy Group

Mobility, Innovation & New Energy

Strategy development and investment planning department

ESG team

Strategy department

Estate SBU

Technical and operation maintenance department
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Malaysian Green Technology and Climate Change Corporation (MGTC) O«
MGTC & A= (@) 2030 GHG Y | "H
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Business overview

((R" C An agency of the Ministry of Environment and Water
(KASA)

C Mandated to drive the country in the scope of Green
Growth, Climate Change Mitigation and Green Lifestyle.

Green Services Detall

AOffer financial support for producers, users and
energy services companies (ESCOS) toward green
technology projects

Green Technology
Financing SchemeA

Target on A To reduce the intensity of greenhouse gas emissions by
Green 45% based on Gross Domestic Product (GDP) G
reen Investment Tax ; i
compared to the intensity of emissions in 2005 by 2030 2 Incentives (GITA/GITE) Ati%ﬁ%%ﬁﬁg?eéhe buying and sefing of green
A To increase the rate GDP from green technology of 9
RM100 Billion and the generation of 230,000 green

ADeliver a certificate under the ASEAN Energy
Management Scheme (AEMAS) based on excellence
in energy management

jobs. 3 MyHIJAU Mark & AcCertify green products and services that meet local
: : Directory and international environmental standards
Key Green A Mainstreaming the Green Economy
Strategy/ A Drive climate change mitigation actions
Role A Cultivate a green lifestyle MyHijau SME & AAim to encourage local industries, including SMEs to
4 Entrepreneur adopt green practices and offer local green products
Green Service | A Green Technology Financing Scheme Development Program and services.
A Green Investment Tax Incentives (GITA/GITE)
A MyHIJAU Mark & Directory . . . .
A MyHijau SME & Entrepreneur Development Program 5 Green Procurement AtSOt\aNe;(rsd;ocl‘rét\(/agrrr?;?eﬁ?_\g;osgrgepr:gagucrcéﬁédniauons
A Green Procurement
A Low Carbon Cities
A Low Carbon Mobility AProvide guidelines for local authorities, universities,
A Energy Management Gold Standard (EMGS) 6 Low Carbon Cities and other regions to transform their cities into low -
carbon cities
Partnership A
A AFacilitate the increase in the number of EV charging
A 7  Low Carbon Mobility stations across the nation through the initiative
Charge EV
A
A
A

Energy Management
Gold Standard (EMGS)

Source: MGTC Website, News Article,
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Malaysian Green Technology and Climate Change Corporation (MGTC)
1 f m

r
0

€3 0

Electric Vehicles Infrastructure

A For Malaysia to be a regional manufacturing

Goal . .
hub for EV and charging stations
(™
A
Type a
i
. A A subscription basis, where members pay
Price an annual membership fee of RM240
PLUS (North-South Highway
Member ANo. of gEclalop)
ship (increased from 5,500 members in 2019) UNIDO (United Nations
Industrial Development
Organization)
A
No. of EV @
station and
Petronas
future plan 200 250 400
2016 2018 2021 2022F F
A Provide tax exemptions by the
budget 2022 on: P y 2 TNB Energy ServicesSdn Bhd
9 (TNBES) Tenaga E Mobility——
) U Import for fully built units (CBU) i Solutions Sdn Bhd
EV Incentive U Excise duty
and subsidies U Road tax up to 100% _ )
U Personal tax relief of up to Yinson Green Technologies

(M) Sdn Bhd

RM2,500 for costs relating to EV

As of 2019
charging stations

Source: MGTC Website, News Atrticle,

MGTC

projects through multi -stakeholder interactions

&

A -powered charging
stations at the Ayer Keroh Overhead Bridge
Restaurant (Southbound) on the North-

South Highway (2019)

Alnstalled chargEVin 4 sites up in Kuching -

the shores of East Malaysia (2019)

A61 charging points are available at Petronas

stations along the highway (2019)

ABecome onboard as a partner for chargEV

memberships (2019)

Alnstalled ChargEVstations and any
businesses related to smart mobility (2019)

ABuild the ChargEVnetwork nationwide

established by MGTC (2021)
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Malaysian Green Technology and Climate Change Corporation (MGTC)

L OYinson MGTC=~ 2 1
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GTMA
GHG Y |

EV
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vmso“ i i
{‘ Yinson Holdings Bhd

Yinson Green Technologies (M) Sdn Bhd

A A wholly-owned subsidiary of Yinson Holdings Bhd

AYinson
Ui Business Division:
o Green technologies, renewables offshore production,
offshore marine
i Has recent invested into e-mobility, autonomous driverless
solutions, and electric harbour crafts

MGTC

|

GreenTechMalaysia Alliances Sdn Bhd (GTMA)

(g

A A wholly-owned subsidiary under the Malaysian Green
Technology and Climate Change Corporation (MGTC)

NS

Signed a term sheet to accelerate

the development of EV charging

AYinsonis hold a majority stake in the joint venture

AAim to further future -

providing accessible, affordable, and state of-the-art

charging infrastructure to all businesses and
consumers in Malaysia

ABuild the ChargEVnetwork with over 400 charging

stations nationwide

ADevelop an end-to-end integrated platform -based
solution to serve all constituents across the EV

activity charging ecosystem

AExplore implementation mechanisms such as;

U Outright purchase

infrastructure in Malaysia.

A
U Logistics
U Sustainability governance
Yinson U Technology development
Group U Synergies from its diverse business divisions
U EV charging stations provider
AStrengthen their ability to generate value for investors,
the general public, and the environment
A
GTMA A
. A
MGTC
A

U Leasing and transitoriented developments

Source:Yinson, MGTC Website, News Article,

Copyright & NRI Consulting & Solutions (Thailand) Co., Ltd. All rights reserved. M| 122



Energy Absolute PCL (EA)
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Green Target and Strategy

Q o
) A Sets 31% GHG emission reduction target from
Frelmeifiel 56,588.12 ton CO,) by 2021
A low carbon ) ) o )
Business using advance and environmental friendly society A Joins the Thailand Voluntary Em!ssmn. Reduction
Target on technology for the highest benefits returning Program: T-VER (a Carbon Credit trading system)
Green back to shareholders, trading partners and
A
A Promotion of a low carbon society Waste
A Waste management & reuse and recycle
Key Green [eSOUICes g y Managerrllent A
Strategy A Biodiversity B ER
A Eco-friendly business expansion
A Biodiesel business
A Ren_ewable power business A Joins with the rehabilitation of the natural
u Sqlarpower plant _ . environment to protect the ecosystem
U Wind power plant Biodiversity _
Green A Other business A chks qff a I_ong—term plan to restore the ecosystem
Business i Battery development, manufacturing and in biodiversity areas
distribution business
U Electric charging station platform (for
_ electric vehicle) , A Establishes the electric charging stations for electric
U Research and development business Eco-friendly
Partnershi A . : . . busme_ss A Promotes R&D about electric vehicles under the
o for Amita Techno_logles and Industrial Techr_10|_og|es expansion concept Mission No Emissione.g. EV car and ferry
Green Research Institute (ITRIjs a partneron lithium - (MINE Smart Ferry)
. ion battery factory
business

Note: 'Reuse and Recycle Resources

Source: EA Website, News Article
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