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Short Script on
Asia Energy Infrastructure Investment in ASEAN and East Asia:
Opportunities and Challenges

Han Phoumin,
Senior Energy Economist, ERIA

At the outset, it is very important to mention about the impact of the COVID 19 on the energy
demand and climate change. Due to preventive measure policies such as country lock down and
travel restrictions, the global economy is being pushed into a recession by COVID-19 pandemic.
Such economic downturn is contracting energy demand and energy-related CO2 emissions
around the globe; however, this crisis is seen as temporary and both energy demand and CO2
emission will be bounced back once economy will start its recovery. In the medium to long-term,
two major factors such as sustained economic growth and increasing population in the East Asia
Summit (EAS) region are the major drivers responsible for the doubling energy demand in our
model prediction in 2015—-2040. ERIA also conducted the study on hydrogen demand potential in
EAS region and it found that the adoption and usage of hydrogen will be largely depend on policy
to drive down the cost of hydrogen from currently US90 cent/Nm3 in Japan to US30-40cent/Nm3
in 2040 which is competitive target price for gasoline.

Asia-Pacific becomes the dynamic region and it represents 55% of the world’s population and
53% of global GDP. Rapid economic growth has led to marked increases in energy demand in the
region, and developing Asia will continue to lead in energy demand growth. The energy outlook
and energy saving potential in East Asia Region shows that primary energy demand is expected
to grow at an average annual rate of 1.5 percent between 2015 and 2040. In an absolute term, it
will increase from 7,488 million tons of oil equivalent (Mtoe) in 2015 to 10,943 Mtoe in 2040. By
energy, the share of coal in primary energy mix remain a dominant energy source with its share
38.9% in 2040, just a slightly reduction from 41.4% in 2015. Oil share is the 2™ largest energy
source with its share 27.2% in 2040, also a slight drop from 27.8% in 2015. However, natural gas
is projected to increase from 15.4% in 2015 to 18% in 2040, and it remains the third largest share
after coal and oil. The nuclear share is expected to increase from 4.2% in 2015 to 5% in 2040
assuming the restart of nuclear power generation in Japan. Hydropower share is slightly dropped
from 2% in 2015 to 1.9% in 2040 as the resource has been fully developed. The remaining share
about 8.4% in 2015 was from renewable such as geothermal, wind, solar and biomass, and its
share in 2040 is likely remain the same under business as usual. However, under the APS scenario,
the Res share will likely to increase to 11.3%.

The increasing energy demand in EAS region is a worrisome due to its challenge to secure the
energy needed with appropriate price and supply stability. EAS region has seen sign of facing
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growing energy dependence on imports of oil, gas, and coal (ERIA, 2016). Thus, appropriate
energy policy towards energy security and energy affordability will need to be flexible considering
the roles of fossil fuel as energy transition. To meet the growing energy demand, the appropriate
energy infrastructure investments are needed in EAS region.

The energy infrastructure investment will need to be guided by the policy directions. Thus, at
ASEAN level, the ASEAN Plan of Action for Energy Cooperation (APAEC) is guiding policy
document in terms of energy policy and targets. The APAEC Phase 2, which is under preparation
for endorsement by AMEM within 2020, will set key energy policy targets such as EE&C target
from 30% energy intensity reduction by 2025 (based on 2005 levels) to more ambitious levels—
likely new target of 35-40% reduction and it will involve expansion of EE measures to transport
and industries. The APAEC Phase 2 will also be establishing a new sub-target for renewables share
in installed power capacity that shall complement the existing target of 23% share of renewables
in the TPES by 2025. APAEC Phase 2 will also include policy measures to pursue smart grids and
RE grid integration, and measures to address emerging and alternative technologies such as
hydrogen, energy storage, bioenergy, nuclear energy, climate change and decarbonization,
energy investment & financing and private sector participation, disasters-related vulnerability
and resilience, capacity building requirements and other cross sectoral issues. APAEC Phase 2 will
maintain focus on energy connectivity and market integration, but will add a sub-theme on
energy transition and energy resilience on how the region will need to have strategy to deal with
the fossil fuels and new technologies.

It is very important to also highlight the energy-related investment in the energy transition. The
new and renewables and clean technology play important roles in energy transition, but its
investments remain expensive than conventional fossil fuel-based energy system. Based on
ERIA’s energy outlook the fossil fuel (oil, coal and natural gas) demand in the EAS region will grow
by 79% between 2015 and 2040, accounting for 84% of the Total Primary Energy Supply (TPES)
in 2040 under the Business as Usual (BAU) Scenario. This demand growth, driven mainly by the
objectives of ensuring energy security, fuel supply stability and affordability. This means the fossil
fuels will play crucial role in energy mix in the EAS region in foreseeable future. Thus, the clean
use of fossil fuel is very importance to address the environmental concern, and at the same time,
keep boosting the economic growth in the region during the energy transition. Those key areas
of investments are on clean coal technology, penetration of renewables using smart grid/loT
technology, hydrogen production & business, power connectivity, battery storage, EV and
hydrogen vehicles, and LNG infrastructure, carbon capture, utilization and storage (CCUS), and
other emerging clean technologies. Although there are areas of energy-related infrastructure
investment, this paper highlights general investment opportunity of energy infrastructure, the
need to promote clean coal technology, renewable energy penetration using loT and smart grid,
and hydrogen potentials in the region.

Based on IEA (2016), the total investment opportunity in the world’s cumulative demand in
energy infrastructure investment is projected to be SUS 60 trillion from 2014-2040 (IEA, 2016).
This also means that energy investment of SUS 2.7 trillion per year is needed to 2040. For
Southeast Asia alone, about SUS 1.7 trillion of cumulative investment in energy supply
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infrastructure to 2035 is required, with 60 % of the total in the power sector (IEA, ERIA, 2013).
While IEA & ERIA (2013) predicted the required investment needed in energy infrastructure, the
actual situation and to what extent, the current investment deficit in the energy sector is yet to
be done, which encompasses the extraction, generation, and distribution of traditional fossil
fuels as well as renewable sources. So, funding the gap of required energy investment is key issue
for East Asia countries, particularly Southeast Asia and India.

Now | am speaking specifically about the challenges and opportunities for clean coal technology,
renewables penetration using loT and the hydrogen development.

First, the need for clean coal technology in emerging ASEAN

Coal as the most abundant and reliable energy resource, will continue to be the dominant energy
source in power generation to meet in a fast-growing electricity demand in the East Asia region
and the emerging ASEAN. In 2015, share of coal use in power generation was 32 percent, and its
share will increase to 42 percent by 2040. The increasing of coal use for power generation in
ASEAN countries will lead to widespread construction of coal-fired power plants, which without
the employment of the best available clean-coal technology (CCT), will result in increased
greenhouse gas (GHG) and CO2 emissions. Meanwhile, the climate narrative at COP 25 and the
coming COP 26 will likely to enforce the banning of public coal financing, not limited to OECD but
to the globe through its financial instruments influencing to multilateral banks and all the OECD
members.

The genuine efforts of developed economies on banning coal financing have its good merits, but
they need to understand the unintended impacts that could go far beyond such policy. It should
be noted that technological development in CCTs have been fast achieved in developed nations
while the transfer and diffused know-how technology of the CCTs to the developing world has
been slow. The actions taken to abate CO, and GHG emissions have gained momentum in the
developed world especially OECD, while developing nations lack the means to afford the available
technologies to reduce CO; and GHG emissions. Further, China is currently leading the financing
on coal-fired power plants around the developing worlds as it is not bounded to the OECD’s rules
and obligations to ban the coal financing. It is a real concern that If not paired with the
proliferation of more sustainable energy development, increasing coal use in emerging Asia will
have negative effects on the region’s environmental security. With the projected increase in coal-
fired generation capacity, both local pollutants — CO, and GHG emissions — become major issues
in the future. Based on the Green House Gas Emission Data?l, emission from fossil fuel combustion
and industrial process contributed about 78 percent of GHG emissions increase from 1970-2011.
China, the US, Europe and India are the largest emitters, contributing 30%, 15%, 9%and 6%
percent of global GHG emissions, respectively. With substantial new generation capacity
required to generate power, unabated coal-fired power generation plants are increasingly being
constructed in developing Asia. These trends bring forward the urgent need to address the

1 EPA (Retrieved on 10 February, 2015), Global Greenhouse Gas Emissions Data, Downloadable at
http://www.epa.gov/climatechange/ghgemissions/global.html
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environmental sustainability of powering emerging Asia’s economic development and the need
for clean coal technology deployment. Below are key policy recommendations prompted for
leaders’ attentions:

e The current climate narrative and policy approach of banning coal use shall be reviewed
to assist emerging Asia to afford CCTs, providing that there are less available alternative
energy options for emerging Asia in the medium term to meet energy demand. Treating
CCT as technology solution in the energy transition will be a win-win solution for the world
climate friendly as Asia faced the energy accessibility and affordability.

e Emerging Asia will rely on whatever CCTs are available in the market with an affordable
price. The upfront costs of such ultra-supercritical (USC) technology or Advanced ultra-
supercritical (A-USC) technology are higher compared to Supercritical (SC) and sub-critical
(C) technologies. Thus, it is necessary to lower the upfront cost of A-USC or USC through
policies, such as attractive financial/loan scheme for USC technologies, or a strong
political institution to deliver public financing for CCTs to emerging Asia.

e A policy framework should clearly state the corporate social responsibilities of developed
and developing nations, respectively, by highlighting the near- and long-term policy
measures towards the coal industry and coal-fired power generation, with the speedy
acceleration of the research and development (R&D) of carbon capture sequestration,
utilization and storage (CCUS) for commercialization sooner or later in the near future.
Business model will need to be developed around the CCUS.

e There is a need for public consultation or local participation on the potential impacts of
any selected coal technologies. However, for emerging Asia, the institution may not
emphasize such local participation. Thus, an active organization is needed to disseminate
information on the potential harm resulting from less-efficient coal-fired power plants.

e China, the leadingin public financing on coal-fired power plant to Asia, will need to embed
the environmental standard into the funding mechanism to ensure that the deployment
of coal-fired power plants are at least using USC Chinese technologies to emerging Asia.

Second, the Challenges and opportunities in Renewables Penetration- The Application of Smart
Grids and loT

While economic growth has increased the affordability of REs by many EAS members, several EAS
economies are still at the early stage of development. In ASEAN and East Asia members who can
afford more investment in REs, an important concern is the need for electricity storage and smart
grids to support higher RE penetration levels in the electricity sector. Smart grid technologies are
already making significant contributions to electricity grids in some countries such as Japan,
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Korean and Singapore. However, these technologies are still undergoing continual refinement
and improvement and hence are vulnerable to potential technical and non-technical risks. RE
growth will thus be constrained by infrastructure development as well as by the evolution of
technology. These also include capacities in assessing and predicting the availability of renewable
energy sources. These capacities offer additional benefits, notably the promise of higher
reliability and overall electricity system efficiency.

At the climate narrative, REs provides a bright prospect for the world’s energy sector. EAS
countries will have to follow the same trend as the rest of the world and expand their RE
industries. Due to technological advance, the great growth potential of Res in the future will
come from wind, solar and biofuel power which will be competitive with traditional fossil fuels.
Among the EAS economies, there is also ample scope for growth in hydroelectricity, particularly
in relatively less developed economies such as Cambodia, Myanmar and Laos. In several EAS
countries, there is also potential for growth in geothermal energy. Therefore, the largest
reduction in CO, emissions is expected in the power sector, by introducing renewable energy as
much as possible. To have high penetration of renewables in the power system, there is a need
to have huge investment for power system integration which enables to coordinate the
interplays of distributed generation (wind power plants, mega-solar photovoltaic (PV) plants,
rooftop solar PV systems on buildings), market system, demand response technologies and
information technology (IT, i.e. data acquisition and communication). This coordinated power
system integration by using loT is known as smart grid system.

As smart grid system involves a complex arrangement of infrastructure whose functions depend
on many interconnected elements. Thus, the investment in the smart grid system components
will be huge potential for future electrical system demand. Those investment are:

e Investment in ‘hard’ infrastructure which includes the physical component of the grid
within the country and for the ASEAN Power Grid Connectivity, the power generation,
transmission, and the distribution network as well as energy storage facilities to balance
the load fluctuations as the results of higher RE penetration.

e |nvestment in the telecommunications, which represent the telecommunication services
that monitor, protect, and control the grid. This includes wide area networks, field area
networks, home area networks, and local area networks.

e Investment in data management, which ensures proper data mining and utilisation to
facilitate smart grid applications;

e Investment in tools and software technologies that use and process collected information
from the grid to monitor, protect, and control the hard infrastructure layer and reinforce
the grid to allow integration of renewable energy.

Third, the Challenges and opportunities in Financing Hydrogen Production and Supply Chain
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Hydrogen is the most abundant element in the universe, and it has the potential to fuel the
economy while emitting little or no emission. Hydrogen can be used as clean energy for vehicles,
heating, electricity generation, industrial processes and energy storage. ERIA’s research in
hydrogen energy in the past two years has identified significant potential of hydrogen energy
supply and demand in the EAS region. ERIA’s study projected the potential growth of hydrogen
adaptation and usage in all sectors by 2040 with cost of hydrogen reduction from currently US90
cent/Nm3 in Japan to US30-40cent/Nm3 in 2040 which is competitive target price for gasoline.

China is one of the biggest potential producer and consumer of hydrogen energy in the near
future. China aims to get one million fuel-cell vehicles on its roads by 2029, and by 2023 it will
have invested more than $17 billion in hydrogen. Japan is actively promoting the global adoption
of hydrogen for vehicles, power plant and other potential uses. What we knew is that the use of
hydrogen is expanding in transport sector and its adoption is gaining momentum. For example,
the Tokyo Metropolitan Government will increase the hydrogen buses to 100 by 2020 and
Sarawak Local Government will start to operate hydrogen buses soon.

In June 2019, ahead of the G20 summit in Osaka, the International Energy Agency (IEA)
recommended that the world must “tap into hydrogen’s potential to play a key role in a clean,
secure and affordable energy future”. While challenges remain, the cost of producing hydrogen
from renewable sources is expected to decrease by 30 per cent over the next decade.

While countries around the globe especially the OECD countries and China try to promote the
introduction of hydrogen fuels, there are various cost and institutional barriers. Experts shared
two major barriers of developing green or clean hydrogen energy in China. First, there is a lack of
comprehensive and valid feasibility studies on the potential renewable or clean energy to
hydrogen projects, as well as their associated energy infrastructure network for transportation
and distribution. Second, there are institutional and regulatory barriers in enabling the hydrogen
projects. For example, current regulations of power grid company have no capacity to transmit
the curtailed renewables as well as nuclear energy to hydrogen production facility near the
demand market, neither does it has incentive to build dedicated new lines for such purpose.
Furthermore, the current power sector regulations do not allow onsite production of hydrogen
at the renewable power stations, using the curtailed electricity.

The hydrogen energy-related industries will be a huge investment in the near future. However,
the large scale and adoption of hydrogen use policy will need to be considered. Below are key
policy directions for the investments in hydrogen.

e Thereis huge potential for the investments in hydrogen production from renewables
and nuclear energy. Further, curtailed electricity from Res is suitable for the hydrogen
production, but it needs to have clear policy and regulations to promote such hydrogen
production.
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For hydrogen vehicles to be widely adopted, hydrogen refueling stations, and hydrogen
transportation and storage facilities will need to be developed.

Public awareness and willingness to pay together with public financing on the hydrogen
production and supply chain will be key to promote the investment.

The governments will need to establish targets for the hydrogen penetration/uses in all
sectors. The energy policy and targets to promote hydrogen uses will encourage the
investment of supply chain.
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Asia Energy Infrastructure Investment in ASEAN and East Asia:
Opportunities and Challenges

Han Phoumin,
Senior Energy Economist, ERIA

Energy demand in ASEAN and East Asia

At the outset, it is very important to mention about the impact of the COVID 19 on the energy
demand and climate change. Due to preventive measure policies such as country lock down and
travel restrictions, the global economy is being pushed into a recession by COVID-19 pandemic.
Such economic downturn is contracting energy demand and energy-related CO2 emissions
around the globe; however, this crisis is seen as temporary and both energy demand and CO2
emission will be bounced back once economy will start its recovery. In the medium to long-term,
two major factors such as sustained economic growth and increasing population in the East Asia
Summit (EAS) region are the major drivers responsible for the doubling energy demand in our
model prediction in 2015-2040. ERIA conducted the study on hydrogen demand potential based
on 3 scenarios of hydrogen penetrations in various sectors. There are two types of hydrogen
production processes in which the hydrogen production can be either a reforming and
gasification of fossil fuels such as natural gas and coal, or applying water electrolysis using
electricity generated by renewable energy such as hydro/geothermal, solar/PV and wind. The
study projected the potential growth of hydrogen adaptation and usage in all sectors by 2040
with cost of hydrogen reduction from currently US90 cent/Nm3 in Japan to US30-40cent/Nm3 in
2040 which is competitive target price for gasoline. The projected increase of energy demand in
EAS region threatens energy security and the effort to curb carbon dioxide (CO2) emissions. These
common energy challenges will need to be addressed through concerted efforts, including
collective measures and actions to rapidly develop and deploy energy efficiency and saving, high-
efficient and low-emission coal-fired power plant technology, and nuclear safety, and to double
the share of renewable energy to the overall energy mix for inclusive and sustainable
development.

Asia-Pacific becomes the dynamic region and it represents 55% of the world’s population and
53% of global GDP. Rapid economic growth has led to marked increases in energy demand in the
region, and developing Asia will continue to lead in energy demand growth. The energy outlook
and energy saving potential in East Asia Region shows that primary energy demand is expected
to grow at an average annual rate of 1.5 percent between 2015 and 2040. In an absolute term, it
will increase from 7,488 million tons of oil equivalent (Mtoe) in 2015 to 10,943 Mtoe in 2040. By
energy, the share of coal in primary energy mix remain a dominant energy source with its share
38.9% in 2040, just a slightly reduction from 41.4% in 2015. Oil share is the 2™ largest energy
source with its share 27.2% in 2040, also a slight drop from 27.8% in 2015. However, natural gas



(B# 4-1)

Original

is projected to increase from 15.4% in 2015 to 18% in 2040, and it remains the third largest share
after coal and oil. The nuclear share is expected to increase from 4.2% in 2015 to 5% in 2040
assuming the restart of nuclear power generation in Japan. Hydropower share is slightly dropped
from 2% in 2015 to 1.9% in 2040 as the resource has been fully developed. The remaining share
about 8.4% in 2015 was from renewable such as geothermal, wind, solar and biomass, and its
share in 2040 is likely remain the same under business as usual. However, under the APS scenario,
the Res share will likely to increase to 11.3%.

The shares of final energy consumption by fuel sources indicated that oil is the dominant energy
source with its share 37.7% in 2015 and 37.5% in 2040, followed by electricity share of 20.9% in
2015 and 25.1% in 2040, coal share 18.1% in 2015 and 16.4% in 2040, natural gas share 11.6% in
2015 and 13.2% in 2040, and the remaining are heat and others. The dominant share of oil uses
in the final energy consumption is due to the increase oil use in transport sector. The total power
generation was projected to grow at 2.3% per year on average, from 2015 (equivalent to 14,290
terawatt-hours [TWh]) to 2040 (equivalent to 25,030 TWh). The share of coal-fired generation
was projected to be the largest and will be about 48% in 2040, a drop from the 53.8% in 2015.
The share of natural gas was projected to increase from 17.8% in 2015 to 19.4% in 2040. Nuclear
share (8.5% in 2015) was forecasted to decrease to 8.3% in 2040. Shares of geothermal was 0.4%
in 2015 and 0.5% in 2040. The remaining share (wind, solar, biomass) was 5.7% in 2015, and
13.7% in 2040.

The increasing energy demand in EAS region is a worrisome due to its challenge to secure the
energy needed with appropriate price and supply stability. EAS region has seen sign of facing
growing energy dependence on imports of oil, gas, and coal (ERIA, 2016). Thus, appropriate
energy policy towards energy security and energy affordability will need to be flexible considering
the roles of fossil fuel as energy transition. To meet the growing energy demand, the appropriate
energy infrastructure investments are needed in EAS region.

ASEAN Energy Policy Directions

The ASEAN Plan of Action for Energy Cooperation (APAEC) Phase 2, which is under preparation
for endorsement by AMEM within 2020, will set key energy policy targets and it will have energy
policy implications for energy infrastructure related investment in the region. Key targets
included the revision of the new EE&C target from 30% energy intensity reduction by 2025 (based
on 2005 levels) to more ambitious levels— likely new target of 35-40% reduction and will involve
expansion of EE measures to transport and industries. It will also be establishing a new sub-target
for renewables share in installed power capacity that shall complement the existing target of 23%
share of renewables in the TPES by 2025. APAEC Phase 2 will also include policy measures to
pursue smart grids and RE grid integration, and measures to address emerging and alternative
technologies such as hydrogen, energy storage, bioenergy, nuclear energy, climate change and
decarbonization, energy investment & financing and private sector participation, disasters-
related vulnerability and resilience, capacity building requirements and other cross sectoral
issues. APAEC Phase 2 will maintain focus on energy connectivity and market integration, but will
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add a sub-theme on energy transition and energy resilience on how the region will need to have
strategy to deal with the fossil fuels and new technologies.

In the EAS region, there are advanced countries and emerging developing countries with
diversified socio-economic differences in terms of GDP, population, energy use, and technologies.
However, each country is committed to do their utmost efforts to address the common climate
change issue. The countries share their commitments through various policies such as energy
intensity targets or through the actual targets of renewables share in the energy mix.
Nevertheless, emerging countries face issues of providing energy access and energy affordability,
while promoting renewables and other clean energy technologies will remains expensive
although solar and wind module cost has dropped drastically, but the system cost remain
expensive when it applied in developing countries. Making these clean and green technologies
available to the developing countries in ASEAN will need policy attentions including regulations
and financing mechanism with supports from the developed countries.

ASEAN and East Asia Energy Transition- The Clean Use of Fossil Fuels

The world is undergoing an energy transformation, from a system based on fossil fuelsto a
system based on cleaner energy use including renewable and cleaner use of fossil fuel, in order
to reduce global greenhouse gas emissions and avoid the most serious impacts as result of
climate change. Addressing energy transition toward cleaner energy system has been a common
goal as reflected in global agreement of the United Nations Climate Change Conference, CO21,
where global leaders agreed to set a goal of limiting global warming to “well below 2 degree
Celsius” compared to pre-industrial level.

Although common goal has reached, but policy measures and actions undertaken in each county
varied from country to country reflecting the differences of socioeconomic, political and
geographical contexts. To be explicit, the energy transition is an economic problem, since the
present financial system tends to look only toward immediate profit, discounting medium- and
long-term advantages. In this way, new and clean technology seems more expensive than
conventional fossil fuel-based energy system. So, we have a policy problem in the sense that we
need to allocate economic resources for the transition to ensure an equitable and affordable
access to energy for everyone.

According to the ERIA’s Energy Outlook and Energy Saving Potential in East Asia 2019, fossil fuel
(oil, coal and natural gas) demand in the EAS region will grow by 79% between 2015 and 2040,
accounting for 84% of the Total Primary Energy Supply (TPES) in 2040 under the Business as Usual
(BAU) Scenario. This demand growth, driven mainly by the objectives of ensuring energy security,
fuel supply stability and affordability. This means the EAS region accounts for the bulk of
incremental global fossil fuel demand. Even under the Advanced Policy Scenario (APS) assuming
more aggressive energy efficiency and higher penetration of non-fossil fuels, the fossil fuel
demand will grow by 39%, still accounting for 76% of the TPES. Notwithstanding ongoing efforts
in the EAS region is to promote energy efficiency and renewable energy sources, and it is obvious
that fossil fuels will play crucial role in energy mix in the EAS region.



(B# 4-1)

Original

The EAS region drives global energy demand and is expected to continue to do so in the long-
term. This underlines the continuing imperative for the region to strengthen its partnerships and
innovation ecosystems to enable sustainable energy transitions that adequately meet the needs
of its peoples. Managing energy transition will need to stress presence of fossil fuel (coal, oil and
natural gas) in the short and medium energy system, and what matters is how to explore the way
to use fossil fuel in an environmentally sustainable manner to act as a bridge to a carbon-free
energy future, rather than simply ruling out them completely. For the successful implementation
of energy transition and climate change policy objective, policy makers will need to balance other
equally important policy objectives of energy security, energy access, and affordability, for
instance, policy blind of banning public financing on CCT could result counterproductive in terms
of climate mitigation since the lack of finance for high-efficient but more expensive CCT would
simply result in deployment of cheaper and less efficient technologies such as critical or sub
critical technology and more CO2 emissions.

The energy transition and its shift toward cleaner energy system will have fundamental impacts
for global economy. The pace in which countries adopted its policy has seen drastic change in the
energy system where more renewable has been penetrated on electrical grid. One of the greatest
challenges that the energy transition presents is cost and associated know how technology,
infrastructure and cost to adopt it into the higher share of renewable in the energy system.
Another equally important the shift of geopolitical landscape where fossil fuel-producing
countries will need to shift in similar pace to adopt a new, diversified, economic model to cope
with changes. It is importance to note that the shift and pace of energy transition will involve
cost and investment for all energy-related infrastructure, and it will hugely impact on the energy
affordability in developing world. A bridging from current energy system to the future cleaner
energy system will need to consider the role of cleaner use of fossil fuel and the innovative
technologies that can reduce CO2 and GHG emissions. Therefore, urgent steps are needed to be
taken to decarbonize the energy sector through pathways to a low-carbon economy which
require a rapid deployment of clean use of fossil fuel technologies, renewable energy
development and a doubling of energy efficiency, given that the energy sector accounts for two-
thirds of global greenhouse gas emissions.

Energy transition will affect everyone, therefore, there is a lot of work to be done in terms of
developing a cross-understanding of industrial policy and social policy, through the development
of understanding the scale of this energy transformation, and how it will affect significant sectors
in the economy, what kind of coping strategies, and what kind of skill and knowledge to be
augmented to workforce to fit the emerging job-related energy transition.

Potential Energy Infrastructure-related Investments

The rapid increase of the foreseeable energy demand in ASEAN and East Asia will need coordinated
and appropriate energy supply infrastructures and investments to ensure the region’s energy
sustainability, development and environment. Investments in some of the new and renewable
energy, and clean technologies are still faced with instability and high cost of energy supply. Thus,
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the energy policy targets and clean technologies penetration into the energy system will need to
be promoted by leaders in the region. The investments into low-carbon technologies and
renewables are seen as importance to manage energy transition towards cleaner use of energy and
addressing environment. Those key areas of investments are on clean coal technology, penetration
of renewables using smart grid/loT technology, hydrogen production & business, power
connectivity, battery storage, EV and hydrogen vehicles, and LNG infrastructure, carbon capture,
utilization and storage (CCUS), and other emerging clean technologies. Although there are areas of
energy-related infrastructure investment, this brief paper only highlights the need to promote
clean coal technology, renewable energy, and hydrogen potentials in the region. The promotions
of these energy and technologies are facing both opportunities and challenges that need policy
attentions.

Challenges for Investment in Financing Energy Infrastructure

The world’s cumulative demand in energy infrastructure investment is projected to SUS 60 trillion
from 2014-2040 (IEA, 2016). This also means that energy investment of SUS 2.7 trillion per year
is needed to 2040. For Southeast Asia alone, about SUS 1.7 trillion of cumulative investment in
energy supply infrastructure to 2035 is required, with 60 % of the total in the power sector (IEA,
ERIA, 2013). While IEA & ERIA (2013) predicted the required investment needed in energy
infrastructure, the actual situation and to what extent, the current investment deficit in the
energy sector is yet to be done, which encompasses the extraction, generation, and distribution
of traditional fossil fuels as well as renewable sources. So, funding the gap of required energy
investment is key issue for East Asia countries, particularly Southeast Asia and India.

As usual, energy infrastructure and clean technologies are costly and require large investment
that need different stakeholders to be involved. When it comes to financing energy-related
infrastructure projects, the word “bankable, financeable, and investable” are always discussed
amongst different stakeholders, as each stakeholder will look at the project at different
perspective in terms of how much they will get return from their investments. For example, each
investor such as bank, government, or developer has a different idea of what a project’s
risk/return profile should be. By and large, a bankable project is a project that bank is willing to
finance. But bank financing is only one component of the capital investment structure, and most
private investors seek much higher returns on their investment. So, the term “financeable and
investable” is used if the project looks like a strong project, with stable revenue, a suite of credit
guarantees, and political risk insurance, with expected single-digit or mid-teen returns. This is far
below the hurdle rates for risk-adjusted equity investors for frontier market projects.

In general, energy project investors are likely looking for at least 25- 35 percent internal rate of
return (IRR) if the investment is part of their private equity allocation. However, on average,
energy infrastructure projects have yielded 16 percent to 18 percent IRR, based on 20-year cash
flow projections (Milken Institute, 2015).

The infrastructure project finance requires a mix of investors (either developer and/or a private
equity firm or corporate investor), and debt providers provided by commercial banks, or public-
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sector funding. Within a particular capital structure, for example, a project may receive equity
investment from a private equity firm or group of investors, with an insurance wrap from a
Development Financial Institutes (DFlIs) like the Multilateral Investment Guarantee Agency
(MIGA), the Overseas Private Investment Corporation (OPIC), the International Finance
Corporation (IFC), the World Bank, The Asian Development Bank and pledged debt from a bank,
such as Standard Bank. Institutional investors may participate either directly or through a private
equity allocation or the purchase of other financing options, such as a government infrastructure
bond.

Currently, most infrastructure investment in East Asia is financed by the public sector, Public
Private Partnership (PPP) or external official development assistance (ODA) for emerging ASEAN
countries. For PPP, the ASEAN Member States (AMSs) are having different levels of infrastructure
policy, financing method and financial capacity. The PPP Program has been significantly
developed and utilized in Malaysia, Indonesia, Thailand and the Philippines, and recently in
Singapore. Whilst Cambodia and Viet Nam are yet to formalize the PPP, private sector
participation has become increasingly important in infrastructure development. Laos and
Myanmar have potentials, although are facing multiple challenges from lacking of fiscal sources
to fiscal sustainability. PPP still takes less significant role in Brunei that has abundant public
financial resources to build infrastructure.

Challenges and opportunities in Financing Clean Coal Technology

Coal as the most abundant and reliable energy resource, will continue to be the dominant energy
source in power generation to meet in a fast-growing electricity demand in the East Asia region
and the emerging ASEAN. In 2015, share of coal use in power generation was 32 percent, and its
share will increase to 42 percent by 2040; while share of gas in power generation was 42 percent
in 2015, and its share will drop to 37 percent in 2040 (Shigeru Kimura, and Han Phoumin, 2016).
The increasing of coal use for power generation in ASEAN countries will lead to widespread
construction of coal-fired power plants, which without the employment of the best available
clean-coal technology (CCT), will result in increased greenhouse gas (GHG) and CO2 emissions.
Meanwhile, the climate narrative at COP 25 and the coming COP 26 will likely to enforce the
banning of public coal financing, not limited to OECD but to the globe through its financial
instruments influencing to multilateral banks and all the OECD members.

The genuine efforts of developed economies on banning coal financing have its good merits, but
they need to understand the unintended impacts that could go far beyond such policy. It should
be noted that technological development in CCTs have been fast achieved in developed nations
while the transfer and diffused know-how technology of the CCTs to the developing world has
been slow. The actions taken to abate CO, and GHG emissions have gained momentum in the
developed world especially OECD, while developing nations lack the means to afford the available
technologies to reduce CO; and GHG emissions. Perhaps, emerging economies do not need to be
faulted for continuing to use cheap technology. Further, China is leading the financing on coal-
fired power plants around the developing worlds as it is not bounded to the OECD’s rules and
obligations to ban the coal financing.
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It is a real concern that If not paired with the proliferation of more sustainable energy
development, increasing coal use in emerging Asia will have negative effects on the region’s
environmental security. With the projected increase in coal-fired generation capacity, both local
pollutants — CO,; and GHG emissions — become major issues in the future. Based on the Green
House Gas Emission Data!, emission from fossil fuel combustion and industrial process
contributed about 78 percent of GHG emissions increase from 1970-2011. China, the US, Europe
and India are the largest emitters, contributing 30%, 15%, 9%and 6% percent of global GHG
emissions, respectively. With substantial new generation capacity required to generate power,
unabated coal-fired power generation plants are increasingly being constructed in developing
Asia. These trends bring forward the urgent need to address the environmental sustainability of
powering emerging Asia’s economic development and the need for clean coal technology
deployment. Below are key policy recommendations prompted for leaders’ attentions:

e The current climate narrative and policy approach of banning coal use shall be reviewed
to assist emerging Asia to afford CCTs, providing that there are less available alternative
energy options for emerging Asia in the medium term to meet energy demand. Treating
CCT as technology solution in the energy transition will be a win-win solution for the world
climate friendly as Asia faced the energy accessibility and affordability.

e Emerging Asia will rely on whatever CCTs are available in the market with an affordable
price. The upfront costs of such ultra-supercritical (USC) technology or Advanced ultra-
supercritical (A-USC) technology are higher compared to Supercritical (SC) and sub-critical
(C) technologies. Thus, it is necessary to lower the upfront cost of A-USC or USC through
policies, such as attractive financial/loan scheme for USC technologies, or a strong
political institution to deliver public financing for CCTs to emerging Asia.

e A policy framework should clearly state the corporate social responsibilities of developed
and developing nations, respectively, by highlighting the near- and long-term policy
measures towards the coal industry and coal-fired power generation, with the speedy
acceleration of the research and development (R&D) of carbon capture sequestration,
utilization and storage (CCUS) for commercialization sooner or later in the near future.
Business model will need to be developed around the CCUS.

e There is a need for public consultation or local participation on the potential impacts of
any selected coal technologies. However, for emerging Asia, the institution may not
emphasize such local participation. Thus, an active organization is needed to disseminate
information on the potential harm resulting from less-efficient coal-fired power plants.

e China, the leadingin public financing on coal-fired power plant to Asia, will need to embed
the environmental standard into the funding mechanism to ensure that the deployment

1 EPA (Retrieved on 10 February, 2015), Global Greenhouse Gas Emissions Data, Downloadable at
http://www.epa.gov/climatechange/ghgemissions/global.html
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of coal-fired power plants are at least using USC Chinese technologies to emerging Asia.

Challenges and opportunities in Renewables Penetration- The Application of Smart Grids and
loT

While economic growth has increased the affordability of REs by many EAS members, several EAS
economies are still at the early stage of development. In ASEAN and East Asia members who can
afford more investment in REs, an important concern is the need for electricity storage and smart
grids to support higher RE penetration levels in the electricity sector. Smart grid technologies are
already making significant contributions to electricity grids in some countries such as Japan,
Korean and Singapore. However, these technologies are still undergoing continual refinement
and improvement and hence are vulnerable to potential technical and non-technical risks. RE
growth will thus be constrained by infrastructure development as well as by the evolution of
technology. These also include capacities in assessing and predicting the availability of renewable
energy sources. These capacities offer additional benefits, notably the promise of higher
reliability and overall electricity system efficiency.

At the climate narrative, REs provides a bright prospect for the world’s energy sector. EAS
countries will have to follow the same trend as the rest of the world and expand their RE
industries. Due to technological advance, the great growth potential of Res in the future will
come from wind, solar and biofuel power which will be competitive with traditional fossil fuels.
Among the EAS economies, there is also ample scope for growth in hydroelectricity, particularly
in relatively less developed economies such as Cambodia, Myanmar and Laos. In several EAS
countries, there is also potential for growth in geothermal energy. Therefore, the largest
reduction in CO; emissions is expected in the power sector, by introducing renewable energy as
much as possible. To have high penetration of renewables in the power system, there is a need
to have huge investment for power system integration which enables to coordinate the
interplays of distributed generation (wind power plants, mega-solar photovoltaic (PV) plants,
rooftop solar PV systems on buildings), market system, demand response technologies and
information technology (IT, i.e. data acquisition and communication). This coordinated power
system integration by using loT is known as smart grid system.

As smart grid system involves a complex arrangement of infrastructure whose functions depend
on many interconnected elements. Thus, the investment in the smart grid system components
will be huge potential for future electrical system demand. Those investment are:

e Investment in ‘hard’ infrastructure which includes the physical component of the grid
within the country and for the ASEAN Power Grid Connectivity, the power generation,
transmission, and the distribution network as well as energy storage facilities to balance
the load fluctuations as the results of higher RE penetration.

e |nvestment in the telecommunications, which represent the telecommunication services
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that monitor, protect, and control the grid. This includes wide area networks, field area
networks, home area networks, and local area networks.

e Investment in data management, which ensures proper data mining and utilisation to
facilitate smart grid applications;

e Investment in tools and software technologies that use and process collected information
from the grid to monitor, protect, and control the hard infrastructure layer and reinforce
the grid to allow integration of renewable energy.

Challenges and opportunities in Financing Hydrogen Production and Supply Chain

Hydrogen is the most abundant element in the universe, and it has the potential to fuel the
economy while emitting little or no emission. Hydrogen can be used as clean energy for vehicles,
heating, electricity generation, industrial processes and energy storage. ERIA’s research in
hydrogen energy in the past two years has identified significant potential of hydrogen energy
supply and demand in the EAS region. ERIA’s study projected the potential growth of hydrogen
adaptation and usage in all sectors by 2040 with cost of hydrogen reduction from currently US90
cent/Nm3 in Japan to US30-40cent/Nm3 in 2040 which is competitive target price for gasoline.

China is one of the biggest potential producer and consumer of hydrogen energy in the near
future. China aims to get one million fuel-cell vehicles on its roads by 2029, and by 2023 it will
have invested more than $17 billion in hydrogen. Japan is actively promoting the global adoption
of hydrogen for vehicles, power plant and other potential uses. What we knew is that the use of
hydrogen is expanding in transport sector and its adoption is gaining momentum. For example,
the Tokyo Metropolitan Government will increase the hydrogen buses to 100 by 2020 and
Sarawak Local Government will start to operate hydrogen buses soon.

In June 2019, ahead of the G20 summit in Osaka, the International Energy Agency (IEA)
recommended that the world must “tap into hydrogen’s potential to play a key role in a clean,
secure and affordable energy future”. While challenges remain, the cost of producing hydrogen
from renewable sources is expected to decrease by 30 per cent over the next decade.

While countries around the globe especially the OECD countries and China try to promote the
introduction of hydrogen fuels, there are various cost and institutional barriers. Experts shared
two major barriers of developing green or clean hydrogen energy in China. First, there is a lack of
comprehensive and valid feasibility studies on the potential renewable or clean energy to
hydrogen projects, as well as their associated energy infrastructure network for transportation
and distribution. Second, there are institutional and regulatory barriers in enabling the hydrogen
projects. For example, current regulations of power grid company have no capacity to transmit
the curtailed renewables as well as nuclear energy to hydrogen production facility near the
demand market, neither does it has incentive to build dedicated new lines for such purpose.
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Furthermore, the current power sector regulations do not allow onsite production of hydrogen
at the renewable power stations, using the curtailed electricity.

The hydrogen energy-related industries will be a huge investment in the near future. However,
the large scale and adoption of hydrogen use policy will need to be considered. Below are key
policy directions for the investments in hydrogen.

e There is huge potential for the investments in hydrogen production from renewables
and nuclear energy. Further, curtailed electricity from Res is suitable for the hydrogen
production, but it needs to have clear policy and regulations to promote such hydrogen
production.

e For hydrogen vehicles to be widely adopted, hydrogen refueling stations, and hydrogen
transportation and storage facilities will need to be developed.

e Public awareness and willingness to pay together with public financing on the hydrogen
production and supply chain will be key to promote the investment.

e The governments will need to establish targets for the hydrogen penetration/uses in all
sectors. The energy policy and targets to promote hydrogen uses will encourage the
investment of supply chain.
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