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Background of this Exercise
◆

Decarbonization is an urgent need for all the Parties to the Paris
Agreement and Glasgow Climate Pact
◆ Transition technologies supplement green technologies and play
a critical role for just and orderly energy transition
◆ On the other hand, industry stakeholders face hurdles when
assessing how to move forward with potential projects since
• Most Asian countries are in the process of developing
decarbonization pathways and do not have clear references to
define “transition technologies”
• Evaluating transition technologies is complex depending on
emissions impact over time and local context
◆ To facilitate a just and orderly transition in EAS region, it is
crucial to develop an assessment framework for transition
technologies in the region
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Why Transition Technologies Matter?
◆ Given fossil fuel will continuously play a big role in ASEAN energy mix,
ASEAN countries need transition technologies for a just and orderly
transition
Increased demand due to
economic growth and
electrification
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Why Transition Technologies Matters
◆ Unlike green technologies, transition technologies have not been
properly funded, particularly due to lack of recognition,
frameworks and references.
◆ Financial institutions needs to know which technologies should be
considered for financial arrangements

◆ Business community needs to know which technologies could
offer business opportunities during decarbonizaition process
◆ Policy makers also need to know which technologies could be
relevant for just and orderly transition
➔ In collaboration with ATF-SG (Asia Transition Finance Study
Group, ERIA has developed “Technology List and Perspectives for
Transition Finance in Asia” as an interim reference.
➔ This document is meant to be a living document, to be updated
and expanded as context and technologies evolve.
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Scope of the Document

The document
 Provides a framework for
assessing a potential
transition technology
 Provides relevant, practical
information on various
potential transition
technologies in a fact-based
manner
 Focuses upon major
potential transition
technologies, initially in a
limited number of sectors.
(Other sectors will be
addressed in future updates.)

The document
 Does not provide absolute
criteria for what constitutes a
transition technology.
 Is not restricted to offering a set
of principles; it provides example
information on individual
technologies
 Is not an exhaustive list of
potential transition technologies in
Asia
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Classification of Technologies
Green
technologies
Zero carbon
or near zero

• Renewable energy (solar, wind, biomass small
hydro, geothermal)
• Battery storage & other storage solutions
• Grid interconnections, grid flexibility
• BECCS
• Direct Air Carbon Capture
• Large hydro and nuclear

Focus of Green
Finance Texonomies

• Coal avoidance by early retirement and/or gas
Transition
power generation
technologies
Significantly • Inefficient plant phase out or upgrade (e.g
CCGT)
lower
• Co-firing of low carbon fuels
emissions

Focus of this exercise

• Unabated coal fired power generation
Brown
technologies • Unabated oil (including diesel) fired power

Progressively
restricted for financing

• Venting and fugitive emissions reduction by
leak detection and repair
• Profess electrification in gas production and
processing
• Low carbon fuels production (ammonia,
hydrogen)
• CCUS

generation
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3 Tiers of Transition Technologies
POWER SECTOR EXAMPLE - ILLUSTRATIVE

3 tiers of transition technologies and their definitions

Emissions
intensity

Early decarbonization
Can be deployed in the early phases of a country’s
transition pathway and may be retired or shifted to
partial emissions reduction or deep decarbonization
technologies before reaching carbon neutral.
Partial emissions reduction
Even lower emissions intensity than an early
decarbonization technology, but still emits GHGs.
Can be deployed in early to mid phase of a country’s
transition pathway.
Deep decarbonization
Near-zero emissions or likely to have zero emissions
in near future. Can be deployed in mid-to-late phase of
a country’s transition pathway.

Technology Examples
 Coal avoidance:
‒ Early retirement
‒ Coal to gas substitution
 Inefficient plants phase
out/upgrade (e.g., OCGT to CCGT)

 Biomass or low-carbon fuel cofiring (ammonia or hydrogen)
 Venting and fugitive emissions
reduction
 Process electrification in gas
production and processing

 CCUS
 Green/blue low-carbon
hydrogen or low-carbon
ammonia full fuel shift

Year
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List of Technologies in the First Version
◆ The first list covers 10 transition technologies in upstream (fuel production)
and power sector accounting for +50% of total CO2 emissions.
• Direct and sizable impact on emissions reduction
• Neither zero emissions/green nor brown
• Involving sizable deployment scale or investment
◆ To be expanded to other sectors (mid stream, down stream and end-use)
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6 Dimensions
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Example: Combined Cycle Gas Turbine (CCGT)
Technology Description and Overview
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Example: Combined Cycle Gas Turbine (CCGT)
Summary of Technology Assessment based on 6 Perspectives
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Example: Combined Cycle Gas Turbine (CCGT)
Emissions Impact
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Example: Combined Cycle Gas Turbine (CCGT)
Affordability
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Example: Combined Cycle Gas Turbine (CCGT)
Reliability
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Example: Combined Cycle Gas Turbine (CCGT)
Lock-in Prevention

Three paths exist for CCGT to be zero or near-zero emissions
- Path 1 Co-firing of low carbon fuels to achieve progressively low GHG emissions
intensity
 ➔ Current high costs of low carbon ammonia/hydrogen
- Path 2 Retrofitting with CCUS
➔ Abatement cost at 90-160 USD/t-CO2 Early stage of commercialization

- Path 3 Retiring or switching to peak use/ancillary services provision
➔ Long-term contract and PPA (power purchase agreement) may hinder
retirement or reduced usage of CCGT
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Example: Combined Cycle Gas Turbine (CCGT)
DNSH Consideration
◆ Protection of healthy ecosystem and biodiversity
• Waste heat running into river/sea
• Environmental viability assessment
• Non-GHG pollutants
◆ Transition to circular economy
• Suppliers who measure, disclose, minimize and offset GHG emissions along the
value chain
• Utilization of residual heat from CCGT for heating/cooling

Social Consideration
◆ Plan to mitigate the negative social impact
• Positive employment impact from new CCGT plants across the construction, and
operation phase
• Health and Safety Executive to be verified in line with local regulation and
industry standards
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Key Messages
•

Following the Glasgow Climate Pact, the ASEAN countries are making
vigorous efforts for energy transition towards carbon neutrality.

•

Pathways towards carbon neutrality could be diverse among countries.
Each country’s specific national circumstances must be taken into account.

•

Availability, accessibility and affordability of energy supply is the most
fundamental requirement for the ASEAN countries

•

In pursuing their respective carbon neutrality goals, the ASEAN countries
need to explore a variety of options and utilize all fuels and all technologies.

•

Together with financing for green technologies, ASEAN region needs
proper finance for transition technologies for early, partial and deep
decarbonization of fossil power generation in phased manner.

•

“Technology List and Perspectives on Transition Asia” could offer an
interim reference to be utilized by financial institutions, business
community and policy makers for such purpose.

•

ASEAN region should advocate the necessity of step-wise and pragmatic
energy transition and underpinning finance.
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16th EAS Energy Ministers Meeting (16 Sept 2022)
•

•

•

•

“The Meeting acknowledged the importance of achieving realistic energy transitions, through
utilisation of various alternative and emerging low-carbon technologies and systems, such as fuel
ammonia, hydrogen, biomass, nuclear energy, clean coal technology (CCT), and carbon capture
utilisation and/or storage (CCU/S)/carbon recycling”.
“The Meeting noted the importance of mobilising finance, technology access and innovation to
accelerate energy transitions, and noted the various Memorandums of Cooperation signed by
Japan with some ASEAN Member States namely with Indonesia, Singapore, and Thailand, and the
joint statement with Viet Nam to promote cooperation under Japan’s ‘Asia Energy Transition
Initiative’. The Meeting noted Japan’s related initiative to convene the 2nd Asia Green Growth
Partnership Ministerial Meeting on 26 September 2022 to introduce the first versions of an ‘Asia
Transition Finance Guidelines and Technology List and Perspectives on Transition Finance in Asia’
and to pursue continuing work on transition finance and innovation”.
“The Meeting noted that there is no single pathway to achieve a low carbon economy, but rather
there are diverse paths for each country. The Meeting emphasised the need for EAS members to
explore a variety of options and utilise all technologies and to ensure a stable and secure supply
of energy for achieving economic growth, as part of the regional transformation to net zero
emissions. The Meeting affirmed the importance of the promotion of upstream energy
investments in designing pathways towards carbon neutrality to secure access to affordable, clean
energy for all, and to address disruptions in supply”
“The Meeting appreciated the contributions of ERIA towards energy policy research activities in
the EAS region through the implementation of the rolling 3-year Roadmap on EAS Mid-Term Energy
Policy Research for 2021-2023, including the voluntary scenario analyses on the ASEAN Carbon
Neutrality Scenario conducted with the Institute of Energy Economics of Japan. The Meeting also
welcomed the successful convening of the 5th East Asia Energy Forum (EAEF5) and its Phnom
Penh Reflections focusing on ASEAN’s challenges on carbon neutrality and energy security on 12
September 2022 organised by ERIA and Cambodia”.
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