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1. Background  

In energy transitions, there is no “single best solution” for achieving carbon neutrality or 

“net-zero”, as each APEC economy has different economic and social structures, and 

geographical situations. Asia Pacific Energy Research Centre (APERC) strongly 

believes that various, pragmatic and sustainable decarbonization pathways, that reflect 

the different circumstances of each economy, are essential to achieving the energy 

transitions. 

To facilitate these transitions, it is beneficial to share knowledge and experience among 

member economies. For that purpose, APERC organized the symposia as an APEC 

project under the auspices of Japan’s Ministry of Economy, Trade and Industry (METI). 

 

2. Objectives  

Our objective is to provide vital information on decarbonization of fossil fuel use and 

energy efficiency and energy management system, and to share experience and insights 

on these issues so that voluntary and engaged APEC economies will be better prepared 

to realize various, pragmatic, and sustainable energy transitions while pursuing 

decarbonization towards carbon neutrality. 

 

3. Symposium Methodology 

The two in-person sectoral symposia were held as a follow-up to the APEC Symposium 

on Holistic Approaches to Decarbonization Towards Carbon Neutrality in 2021 to further 

discuss two issues, which are important elements of that holistic approach. One is the 

decarbonization of fossil fuel use including Hydrogen, Ammonia and Carbon Capture, 

Usage and Storage (CCUS), and the other is energy efficiency and energy management 

system. 

 

Date Theme Place 

11 and 12 October 

2023 

Pursuing Decarbonization of 

Fossil Fuels 

Kobe City, Hyogo 

Prefecture, Japan 

23 and 24 January 

2024 

Promoting Energy Efficiency and 

Energy Management System 

Tokyo, Japan 

 

The symposia invited speakers from a wide range of experts, including government, 

private company, academia, and research institutions, to share their knowledge and 

experience through the theme presentations and discussions: 
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・Evaluation of Current Status and How to Promote Development and Deployment on 

Hydrogen, Fuel Ammonia, CCUS, and Direct Carbon Capture (DAC). 

・Energy Efficiency in Building, Transport, : Current Situation and Room for further 

improvement. 

・Energy Efficiency in Industry: Additional Potential for Achieving Carbon Neutrality in 

APEC. 

・Energy Management System and Smart City: Current Situation and Room for further 

improvement. 

 

4. Participating Economies and Organizations 

A total of 114 individuals attended the two symposia, including speakers and participants 

from 17 APEC economies and one non-member economy: Australia; Canada; Chile; 

China; Hong Kong, China; Indonesia; Japan; Korea; Malaysia; New Zealand; Papua New 

Guinea; the Philippines; Singapore; Chinese Taipei; Thailand; the US; Viet Nam and 

Portugal. 

 

• Government officials from energy agencies involved in formulating policies, 

programs and measures for various, pragmatic and sustainable energy transitions 

and decarbonization: Department of Climate Change, Energy, the Environment and 

Water (Australia), Ministry of Energy (Chile), National Energy Administration (China), 

Electrical and Mechanical Services Department, Government of the Hong Kong, 

China, Ministry of Energy and Mineral Resources (Indonesia), Ministry of Economy, 

Trade and Industry (Japan), Ministry of Trade, Industry and Energy (Korea), Ministry 

of Natural Resources, Environment and Climate Change (Malaysia), Ministry of 

Energy Transition and Public Utilities (Malaysia), Energy Commission of Malaysia, 

Ministry of Business, Innovation and Employment (New Zealand), National Energy 

Authority (Papua New Guinea), Department of Energy (the Philippines), Ministry of 

Economic Affairs (Chinese Taipei),  Ministry of Energy (Thailand),  Department of 

Energy (the US) , and Ministry of Industry and Trade (Viet Nam). 

 

Symposium on Pursuing Decarbonization of Fossil Fuels in Kobe 

 

• Representatives of clean energy solution company, integrated engineering and 

contractor, engineering manufacturer, power generation company, steel 

manufacturer implementing decarbonization technologies and measures: Carbon 

Engineering (Canada), Chiyoda Corporation (Japan), Kawasaki Heavy Industries, 
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Ltd (Japan), JERA Co, Inc (Japan), Kobe Steel, Ltd (Japan) and Gentari Hydrogen 

Sdn Bhd (Malaysia). 

• Research institutes and academia, and others involved in R&D activities for CCUS 

and DAC technologies, as well as other research activities: CO2CRC Limited 

(Australia), Chinese Society for Environmental Sciences (China), PetroChina 

Planning and Engineering Institute (China), National Research and Innovation 

Agency (BRIN) (Indonesia), Institute of Applied Energy (Japan), Research Institute 

of Innovative Technology for the Earth (Japan), University of Tokyo (Japan), Institute 

of Energy Economics, Japan, Argonne National Laboratory (the US), European 

Maritime Safety Agency (Portugal) , and Asia Pacific Energy Research Centre. 

• Representatives of relevant organization with interest in the topic: The Global CCS 

Institute (Japan), and Department New Energy and Industrial Technology 

Development Organization (Japan).  

 

Symposium on Promoting Energy Efficiency and Energy Management System 

in Tokyo 

 

• Representative of EV provider charging infrastructure: Green EV Charge Sdn Bhd 

(Malaysia)  

• Research institutes and academia involved in energy efficiency and energy 

management system, as well as other research activities: Commonwealth Scientific 

and Industrial Research Organisation (Australia), China National Institute of 

Standardization (China), Universitas Gadjah Mada (Indonesia), Japan Automobile 

Manufacturers Association, Inc (Japan), Energy Conservation Center, Japan, 

Institute of Energy Economics, Japan, Korea Energy Economics Institute (Korea), 

University of the Philippines, National University of Singapore, Industrial Technology 

Research Institute (Chinese Taipei), and Institute of Regional Sustainable 

Development (Viet Nam). 

 

5. Description 

APEC Symposium on Pursuing Decarbonization of Fossil Fuels was held on 11 and 12 

October 2023 in Kobe City, Hyogo, Japan. The two-day symposium consisted of the 

following four parts: 

I) Opening Session included opening remarks and keynote speech. 

II) Presentations and Panel Discussions on various topics regarding carbon neutrality 

from experts and related Q&A. 
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III) Closing Remarks 

IV) Site Visits: Kawasaki Heavy Industries, Ltd, Kobe Steel, Ltd, and Mitsubishi Heavy 

Industries, Ltd Takasago Machinery Works 

 

APEC Symposium on Promoting Energy Efficiency and Energy Management System 

was held on 23 and 24 January 2024 in Shinagawa, Tokyo. The two-day symposium 

consisted of the following four parts: 

I) Opening Session included opening remarks and keynote speech. 

II) Presentations on various topics regarding energy efficiency and energy management 

system from experts and related Q&A. 

III) Closing Remarks 

IV) Site Visit (Half a day): Tokyo Denki University 

 

The agenda and presentation materials are included in the Appendices. 

 

6. Summary of Symposium  

6-1. Pursuing Decarbonization of Fossil Fuels (Kobe) 

 

6-1-1. Session 1: Opening Session  

a) Opening Remarks 

Dr Kazutomo Irie (President, Asia Pacific Energy Research Centre (APERC)) 

 

Key points 

・Welcomed participants and explained the background & objectives of the symposium. 

・Emphasized the importance of the energy transition and decarbonization of fossil fuels 

and sharing knowledge and experiences among APEC economies. 

 

Summary 

Dr Irie welcomed all participants and explained the background and objectives of the 

symposium. This symposium aims to follow up on the APEC Symposium on Holistic 

Approach of Decarbonization towards Carbon Neutrality held online in August of 2021 

which highlighted the importance of holistic approach to decarbonization in path carbon 

neutrality. 

In energy transition there is no single best solution for achieving carbon neutrality or net 

zero as each APEC economy has different economic and social structure, and 

geographically situations. 
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Emphasized that various pragmatic and sustainable decarbonization pathways which 

reflect the different the circumstances of each economy essential to achieving successful 

energy transitions to facilitate these transitions it is beneficial to share knowledge, 

experience among member economies. 

As a holistic approach inevitably covers various issues, a series of sectorial symposium 

is necessary to deepen our understanding in each sector.  

APERC intend to start the sectorial symposium series last year but extend it because of  

the COVID-19 pandemic ring out. As a first topic of the symposium series, picked up  

decarbonization fossil fuels. 

 

b) Keynote Speech: Necessity of Decarbonization of Fossil Fuels for Carbon 

Neutrality  

Ms Reiko Eda (Director for Natural Resources and Energy Research, International 

Affairs Division, Agency for Natural Resources and Energy, Ministry of Economy, Trade 

and Industry (METI), Japan) 

 

Key points 

・Highlighted the common goals of net zero emissions through various pathways 

according to circumstances of each economy and the need to utilize all kind of 

technologies energy sources including energy conservation, renewable energy, 

hydrogen, ammonia, nuclear power, CCUS, and carbon recycling. 

・Described Japan’s aims to invest approximately USD1 trillion in green transformation 

over the next 10 years in both public and private sectors, including green 

transformation (GX) economic transition bonds. 

・Emphasized Japan’s plan to contribute to decarbonization of Asian economies under 

the Asia Zero Emissions Community (AZEC) platform. 

 

Summary 

Ms Eda explained that facing the un-precedented energy crisis, we are expected to 

combat climate change and to promote energy security while also growing our 

economies, and it is important to aim common goals of net zero emissions through 

various pathways according to circumstances each economy. Emphasized that 

importance of utilizing all kind of technologies energy sources including energy 

conservation, renewable energy, hydrogen, ammonia, nuclear power, CCUS, and carbon 

recycling. Japan introduced GX economic transition bonds, which will provide bold 

upfront investment of JPY20 trillion, equivalent to USD140 billion in the innovations 
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needed to decarbonize their economy. Through this, the Japanese government will 

promote energy conservation, development of floating offshore wind power, Perovskite 

solar cells, and innovative technologies for hydrogen reduction steel making. Japan aims 

to invest JPY150 trillion, equivalent to USD1 trillion in the GX sector over the next 10 

years in both public and private sectors including the use of economic transition bonds. 

Japan is working with other Asian economies to decarbonize Asia under the Asia Zero 

Emissions Community (AZEC) platform. The AZEC Public-Private invest forum 

announced the 28MOUs in a wide range of decarbonization sectors, including renewable 

energy, biomass, hydrogen, ammonia, and LNG. In this way, Japan hopes to take the 

leading role to contribute decarbonization not only domestically but for the entire APEC 

region. 

 

6-1-2. Session 2: Hydrogen 

 

a) Energy Transition and Green Hydrogen in Chile 

Mr Alex Santander Guerra (Head of Division, Energy and Environmental Policy and 

Studies Division, Ministry of Energy, Chile)  

 

Key points 

・With its abundant renewable resources Chile positions itself as future green hydrogen 

exporter. 

・The Chilean Government is working on the Green Hydrogen Action Plan 2023-2030 

which is planned for release in November 2023 

 

Summary 

To achieve the CN (Carbon Neutrality) goal by 2050, Chile has released several mid-

term (2030) policies and has set mid-term goals, such as 80% renewable electricity by 

2030, 2GW energy storage by 2030, etc. Given the economy’s abundant renewable 

resources, solar in the north and wind in the south, Chile has positioned itself as a major 

green hydrogen supplier in the future. Green hydrogen will also play a significant role in 

local energy supply, expected to contribute 24% of Chile’s greenhouse gas emissions 

reduction by 2050.  

To facilitate the economy’s green hydrogen development, the Chilean government has 

developed and published the National Green Hydrogen Strategy in 2020, in which there 

are several goals such as 5GW electrolyzer capacity by 2025 and 25GW by 2030, green 

hydrogen production cost lower than USD1.5/kg by 2030, etc. The Green Hydrogen 
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Strategy has two action plan windows, Action Plan 2020-2023, and Action Plan 2023-

2030. In Chile green hydrogen policies are overseen by an Inter-Ministerial Council, 

chaired by the Ministry of Energy and involves several public agencies that related to 

green hydrogen project development. The latest green hydrogen policy development in 

Chile is drafting of the Green Hydrogen Action Plan 2023-2030, which also involves 

consultation through citizen workshops, interaction with groups from different political 

backgrounds, as well as getting feedback from private companies. The preliminary 

version of the Green Hydrogen Action Plan 2023-2030 is supposed to be released in 

November 2023, and after the public consultation process the action plan will be finalized 

within the first quarter of 2024. 

 

b) Gentari’s Venture into Hydrogen Production Projects in Malaysia and Overseas 

Mr Awadh Asyraf Bin Supri (Head of Marketing & Sales, Far East & Australia 

Gentari Hydrogen Sdn Bhd, Malaysia)  

 

Key points 

・Gentari, the clean energy solutions arm of PETRONAS, focuses on clean energy with 

a global target of renewable energy (30-40GW) and Hydrogen (up to 1.2 million tons) 

as well as Green Mobility (10% market share in select markets) by 2030. 

・The company is developing mainly export-scale clean hydrogen projects (including 

hydrogen carriers, such as ammonia) in Canada; India; Malaysia, and is looking to 

grow its business in Australia; Chile; Europe; the US; and Oman while cooperating 

with various Japanese companies. 

 

Summary 

Gentari, though is a subsidiary of Petronas, is an independent entity focuses fully on 

clean energy. The company is targeting 30-40GW renewable energy portfolio and up to 

1.2 tons per year clean hydrogen production by 2030. The Malaysian Government has 

released the Hydrogen Economy and Technology Roadmap in October 2023. Gentari is 

developing both blue and green hydrogen and ammonia in Malaysia utilizing existing 

facilities and infrastructures. The company also has clean hydrogen and ammonia 

project development in Canada and India. Gentari sees Australia; Chile; and the US as 

promising clean hydrogen suppliers in the future. 

Gentari has several cooperation with Japanese companies, for example, joint studies 

with IHI Corporation for ammonia co-firing and with ENEOS for MCH in West Malaysia, 

blue ammonia project development with Itochu Corporation in Canada, and e-methane 
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projects with Tokyo Gas and Osaka Gas separately in East Malaysia. Key learnings from 

the company’s business activities include: importance of government support 

mechanisms at the early stage, strategic partnerships over the entire supply chain to 

improve economic factors, roadmap with practical deployment plans. 

 

c) Development of Global Supply Chain by LOHC-MCH method 

Mr Yuji Chishima (Group Leader of Business Development, Hydrogen Business 

Department, Chiyoda Corporation, Japan) 

 

Key points 

・The major advantage of using Methylcyclohexane(MCH) as hydrogen carrier is that 

existing infrastructure and logistic facilities can be utilized. 

・Chiyoda has started R&D on Liquid Organic Hydrogen Carriers (LOHC)-MCH system 

since 2002 and has a hydrogen supply chain demonstration project of Brunei 

Darussalam and Japan and other projects in Rotterdam Port. 

 

Summary 

There are several carriers for long distance hydrogen transportation. Each carrier has its 

advantages and disadvantages. Chiyoda’s SPERA technology uses LOHC-MCH as 

hydrogen carrier. Chiyoda has started R&D on LOHC-MCH system since 2002. The 

LOHC-MCH system includes hydrogenation process at the production side, which is 

synthesis of MCH with hydrogen and toluene, and dehydrogenation process at the 

demand side, which is taking hydrogen out from MCH. The toluene from the 

dehydrogenation process can be transported back to the production side and be reused. 

Chiyoda’s key proprietary technology is the development of catalyst used in the 

dehydrogenation process.  

MCH’s property is similar to gasoline and can be shipped using existing tankers. 

Regulations for the handling of MCH is already in place. Chiyoda is a central member in 

the Advanced Hydrogen Energy Chain and Association for Technology Development 

(AHEAD) and the international hydrogen supply chain demonstration project, shipping 

hydrogen from Brunei Darussalam to Japan using MCH system. First cargo of the project 

has arrived in Japan. Chiyoda is also taking out R&Ds to further reduce the cost and 

carbon footprint of the MCH system, including direct MCH synthesis at the production 

end, and integration of dehydrogenation with applications that generate heat such as gas 

turbine, Direct Reduced Iron (DRI), or Solid Oxide Fuel Cell (SOFC) to utilize the recycled 

heat from the application. Besides the AHEAD demonstration project, Chiyoda is also 
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working on hydrogen transportation using MCH system in Singapore and Europe (Port 

of Rotterdam) etc. 

 

d) Towards the Realization of International Liquefied Hydrogen Supply Chain 

Mr Shintaro Onishi (Senior Staff Officer, Section 3, Business Development Department, 

Project Group, Hydrogen Strategy Division, Kawasaki Heavy Industries, Ltd, Japan)  

 

Key points 

・Kawasaki Heavy Industries focuses on using liquefied hydrogen as a hydrogen 

transportation carrier and has a liquefied hydrogen supply chain demonstration project 

between Australia and Japan. 

・The company plans to start the first commercial liquefied hydrogen supply chain by 

2030 and scaling up the supply facilities is the main challenge. 

 

Summary 

Kawasaki Heavy Industries (KHI) has developed technologies over the entire hydrogen 

supply chain, from hydrogen production, to transportation, storage, and utilization. For 

hydrogen transportation and storage, KHI focuses on liquefied hydrogen, utilizing the 

company’s long-time experience on LNG. KHI is a major member of the Australia-Japan 

liquefied hydrogen transportation pilot project (HySTRA (CO2-free Hydrogen Energy 

Supply-chain Technology Research Association)). Under the pilot project, a prototype of 

liquefied hydrogen ship has been built and has carried liquefied hydrogen from Australia 

to Japan. At the receiving terminal at Kobe in Japan facilities such as liquefied hydrogen 

loading arms and storage tank have been built.  

For the next stage, scaling up the facilities is the main challenge and main task for 

liquefied hydrogen supply. KHI, together with its partners, is working on building 

commercial scale liquefied hydrogen supply chain and has been supported from the 

government’s Green Innovation Fund for key technology development. The company 

plans to start the first commercial liquefied hydrogen supply chain by 2030 and once the 

feasibility and economic viability is proved, building more supply chains in the future. 

 

e) Analysis of Current and Future Hydrogen Production and Utilization in the 

United States  

Dr Amgad Elgowainy (Senior Scientist, Distinguished Fellow, and Group Leader, 

Energy Systems and Infrastructure Analysis, Argonne National Laboratory, the US) 
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Key points 

・Hydrogen (grey) production in the US is about 10 million tons per year. Most of the 

US’s hydrogen production and usage is in the Gulf region. 

・Argonne’s hydrogen carbon footprint assessment model finds out that hydrogen 

produced from electrolysis using renewable electricity has the lowest carbon intensity 

from well-to-gate. 

・Results from the economic evaluation model suggest that for the hydrogen applications 

to be competitive, hydrogen supply cost need to be USD1-2/kg-H2. 

 

Summary 

Hydrogen (grey) production in the US nowadays is about 10 million tons per year, most 

of which is used for oil refinery and ammonia production. Approximately half of hydrogen 

production is in the Gulf area of the US. Under the Bipartisan Infrastructure Law, several 

clean hydrogen hubs are to be selected and government will provide subsidies for 

hydrogen supply chain development at the hubs. Production of hydrogen in the hubs 

including not only renewable hydrogen but also fossil-fuel based hydrogen with CCS and 

hydrogen from nuclear power. Benchmark for clean hydrogen in the US is less than 4kg-

CO2/kg-H2. In 2022, the Inflation Reduction Law gives clean hydrogen producers up to 

USD3/kg-H2 incentive for hydrogen carbon intensity below 0.45kg-CO2/kg-H2. 

Argonne’s the Greenhouse Gases, Regulated Emissions, and Energy Use in 

Transportation (GREET) model is used to quantify the carbon intensity and therefore the 

credit for clean hydrogen production.  

With Department of Energy (DOE)’s support, Argonne has developed the Life Cycle 

Assessment (LCA) model since 1995. The model covers the whole hydrogen value chain. 

On the production side, electrolysis with renewable electricity has the lowest carbon 

intensity. For domestic hydrogen delivery, hydrogen tube trailer and liquid hydrogen 

trucks are considered in the model. Argonne’s technoeconomic models, including 

Hydrogen Delivery Scenario Analysis Model (HDSAM), also evaluated cost of hydrogen 

supply chain and various end use applications, including fuel cell vehicles, hydrogen 

refueling stations, ammonia production, e-methanol synthesis, and other e-fuels from 

Fischer-Tropsch (FT) process, steel production using DRI technology, etc. The modeling 

results suggest that for the hydrogen applications to be competitive, hydrogen supply 

cost need to be USD1-2/kg-H2. USD1/kg-H2, which is also consistent with the near-term 

and long-term price targets set by the DOE’s Hydrogen Shot program. 
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f) Q&A and Discussions 

 

Key points 

・The idea of a hub is basically to co-locate supply and demand in a single region at 

scale. At present most hub likely activities will be in ammonia sector. 

・Utilization of existing infrastructure is important to bring down hydrogen supply costs. 

・Government support at the early stage is necessary to scale up the market. 

・Although there is no price index for hydrogen and synthetic fuels, there are some 

players working on price index development.    

・Government support to push forward Chile’s green hydrogen projects includes bringing 

public land for use and coordinating territorial planning in the northern part of Chile.  

・While recognizing the importance of equipment embodied emissions in hydrogen 

supply, most of the current assessment methodologies are well-to-gate evaluation.  

There are challenges to data availability and consistency of boundaries for all fuels to 

cover the embodied emissions for the entire global supply chain. 

 

Summary 

Q (to all): When I think of a hydrogen hub, I'm thinking that may be a location where we 

can start to observe the prices of hydrogen produced from different sources with different 

carbon contents behind it. Could you talk a little bit about if we were interested in 

observing the price of hydrogen and various other fuels and carriers like MCH, methanol 

and ammonia, and what is the best way to do that (transport hydrogen)? 

 

A (Dr. Amgad Elgowainy): The idea of a hub is basically to co-locate supply and demand 

in the same region at scale. And like you mentioned, we already have a major hydrogen 

hub in Texas just by nature because a lot of refining capacities are located there. But as 

we develop a new value chain for hydrogen across other regions outside the Gulf area 

in the US, we need to do several things. We need clean hydrogen supply, we need 

market scaling up, and then we need infrastructure to connect them. That is why we have 

incentives for clean hydrogen production. And the market scaling up is a big question. 

Where are the off takers for clean hydrogen? We are now at the early stage of market 

scaling up and we see a lot of these are going to ammonia. It is natural because we 

already have infrastructure for ammonia delivery across longer distance at a bigger scale 

and because of potential of export to other regions. We see a lot of interest in the 

Sustainable Aviation Fuel (SAF), because this is really an area where there is global 

pressure for decarbonization. And then we see the vehicle market, which will take some 
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time to develop. But it is coming around. We see some applications in power sector too. 

Today there is no market price for hydrogen. We can google and know prices for natural 

gas or oil or even ammonia. There is nothing like that for hydrogen. We are looking 

forward to a mechanism that can tell hydrogen prices with different carbon intensities.   

  

A (Mr Shintaro Onishi): As for the liquefied hydrogen, currently its cost is considered to 

be higher than that of existing fossil fuels such as LNG. However, as in the case of LNG, 

in the future, we have the potential to significantly reduce the price by scaling up the 

demand. 2030 is still the early stage of market scaling up, but for 2040 or 2050 if 

utilization of liquefied hydrogen scales up, we can anticipate cost-effectiveness. To 

scaling up the market, it is essential to collaborate with partners from various fields, as 

the company’s efforts alone may not be sufficient. 

 

A (Mr Yuji Chishima): Now new infrastructure will be required basically to establish the 

global supply chain of hydrogen. But to bring the cost down, it will be very important to 

utilize existing infrastructures. In that sense, in the port area especially, there are lots of 

existing infrastructures which can be utilized. How we can utilize such existing 

infrastructures is a very important point. It should be the same for ammonia and MCH 

and other carriers. Instead of new infrastructure construction, utilization of existing ones 

can bring down the cost.  

 

A (Mr Awadh Asyraf Bin Supri): While my colleagues (other panelists) have spoken about 

liquefied hydrogen and MCH, a bit of comment on ammonia. Ammonia is in a bit of a 

different situation as compared to the other hydrogen carriers. Ammonia has an existing 

market. The market size is around 200 million tons per year, and of which about 10% or 

20 million tons are being traded internationally. But the question is, is this market price 

the right market price for the new landscape (low carbon ammonia)? Probably not, 

because the current ammonia market primarily serves the fertilizer market, which has its 

own supply and demand dynamics. But there are some learnings from the buildup of this 

market price that we can adopt in the future market pricing for low carbon ammonia and 

hydrogen. And I think on the business and publication side, we've seen some movements, 

some learnings that we take from also the LNG industry. In the LNG industry, we have 

the Japan Korea Marker, the JKM, which is published by Platts. Similar concepts are 

being proposed and being developed for low carbon ammonia, but we need to take away 

the supply-demand dynamics for the fertilizer segment rather to apply it on the new 

upcoming segments such as power or the bunkering segments. 
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Q (to Mr Alex Santander Guerra): I'm referring to the many projects that you currently 

have in Chile. You've got several projects already under operation in Chile and also a 

very ambitious target towards 2030. The question that I have is a bit of a reality check in 

terms of how do you see that upscaling and the actual production of hydrogen over the 

next seven years? 

 

A (Mr Alex Santander Guerra): We are creating conditions for green hydrogen projects. 

As a government, we are creating the conditions in infrastructure, mainly ports, routes, 

and other ones, for example, government-owned companies develop and own the 

infrastructure, which is open for use by the private companies. In the case of the north 

of Chile, we are supporting different projects, creating conditions to bring public lands for 

use, and coordinating all territorial plannings and aspects related with green hydrogen 

projects. 

 

Q (to Dr Amgad Elgowainy): The carbon intensity you have shown for hydrogen produced 

from wind or solar was zero. What I'm getting from that figure is that this is not a life cycle 

analysis, this is just the carbon intensity for hydrogen production. The debate that we 

have in Australia and globally is like, what is the actual carbon intensity if we include the 

life cycle analysis or the embedded carbon emissions for the production of the materials. 

If you have any figures, that would be nice. 

 

A (Dr Amgad Elgowainy): What I showed was strictly conforming to the definition of well-

to-gate in the US. These carbon intensity numbers are for well-to-gate, and they do not 

include embodied emissions. If you look at what is the embodied emission in electrolyzer, 

we need to track the supply chain to manufacture the electrolyzer, all of that, and then 

spreading it over the lifetime of the electrolyzer. It is around 70g-CO2/kg-H2. It is 

relatively small, but the bigger one is solar PV. Most of the solar PV panels come from 

China, which are more carbon intensive. So, for solar, it is about 35g-CO2/kWh and if 

multiplied by 60-65kWh/kg-H2 for electrolyzers, it will be about 2kg-CO2/kg-H2. For wind, 

it is about 0.5kg-CO2/kg-H2. To cover the embodied emissions, there are two difficulties. 

First, we need to track the supply chain coming to the US, which is difficult due to lack of 

comprehensive relevant data. And different economies have different numbers because 

of different supply chains. Second, can we cover the entire supply chain and can we be 

consistent? For example, if we do that for gas supply chain, we need to cover platforms, 

onshore, offshore, and processing plants, pipelines, and so on. What we do in the 

International Partnership for the Hydrogen Economy (IPHE) is that we excluded the 
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embodied emissions also though we think that something needs to be done about 

embodied emissions. And in the ISO LCA , we put a language there that embodied 

emissions is key and should be included for information purposes. Lack of data, 

consistent system boundary, and also regulatory framework sometimes restrict us on 

what we present about embodied emissions. 

 

6-1-3. Session 3: Fuel Ammonia 

 

a) Fuel Ammonia Production from Fossil Fuels 

Mr Yoshikazu Kobayashi (Executive Analyst, New Energy System Group, Clean 

Energy Unit, The Institute of Energy Economics, Japan)  

 

Key points 

・Low carbon ammonia from natural gas is likely to be more cost competitive than 

ammonia from electrolyzed hydrogen. Lowering carbon intensity on a well-to-gate 

basis is the major challenge. 

・Most of the planned fuel ammonia projects are at the feasibility study stage and policy 

supports for the demand side will be required to realize active hydrogen trade. 

 

Summary 

Mr Kobayashi made a presentation on fuel ammonia produced from fossil fuels. He 

emphasized that, despite the skepticism against fuel ammonia produced from fossil fuel 

as less clean, G7 leaders’ communique made this year confirmed that low carbon 

hydrogen and ammonia produced from fossil fuel as an effective means of 

decarbonization. He explained lowering carbon intensity on well-to-gate basis will be a 

major challenge for fuel ammonia based on fossil fuels and introduced several 

technological efforts for such intensity improvement. He also noted that most of the 

currently planned fuel ammonia projects are still at feasibility study stage and more policy 

supports toward the demand side will be required to realize active hydrogen trade. 

 

b) Fuel Ammonia Power Generation and Building Supply Chain 

Mr Najib Rahman Sabory (General Manager, Decarbonization Promotion Section, 

Planning Division, JERA Co, Inc, Japan)  

 

Key points 

・JERA aims to commence 20% co-firing within FY 2030, and 50% co-firing after 2030. 
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・Plans to apply its expertise of ammonia utilization aboard and partners with foreign 

firms in Bangladesh; Indonesia; Malaysia; the Philippines; and Thailand. 

 

Summary 

Mr Sabory made a presentation about JERA’s decarbonization strategy and the role of 

fuel ammonia in the strategy. He elaborated the company’s investment projects in the 

entire value chain of fuel ammonia from production, transportation, and utilization at 

power plants both in Japan and abroad. He explained that JERA aims to commence 20% 

co-firing within FY 2030, and 50% co-firing after 2030. JERA, according to his 

presentation, will adopt zero-emission thermal power generation by utilizing 

hydrogen/ammonia single firing as of 2050. JERA also plans to apply its expertise of 

ammonia utilization aboard and partners with foreign firms in Bangladesh; Indonesia; 

Malaysia; the Philippines; and Thailand. 

 

c) EMSA Study Potential of Ammonia as Fuel in Shipping 

Mr Sergio Alda (Senior Project Officer, Sustainability, European Maritime Safety Agency 

(EMSA), Portugal)  

 

Key points 

・ The International shipping industry would need substantially reducing its GHG 

emissions to achieve net zero GHG emission by or around 2050 and green ammonia 

has potential as a zero-carbon fuel for maritime.  

・However, several challenges need addressing: safety issues, controlling NOx and N2O, 

and cost reduction. 

 

Summary 

Mr Alda made a presentation on the Agency’s recent study on potential use of ammonia 

as a maritime fuel. He noted the international shipping industry will also need to 

substantially reduce its GHG emissions to achieve the IMO targets and contribute to 

achieving carbon neutrality by 2050 in the EU, and green ammonia is being explored as 

one of several alternatives to support decarbonizing the industry. Ammonia has several 

advantages such as availability of existing infrastructure and absence of CO2 emissions 

from its combustion onboard, yet he pointed out several challenges for its commercial 

use in marine engines, such as safety issues, need of controlling NOx and N2O, and 

need to reduce the cost gap with other alternatives. 
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d) Q&A and Discussions 

 

Key points 

・Ammonia-co-firing has low technological risks compared to CCS at coal-fired power 

plants. Japan will not be able to find sufficient domestic storage capacity and utilizing 

storage abroad may be an option, but it may emit additional CO2 in transporting CO2. 

Ammonia co-firing, on the other hand, is an established technologies and effectively 

reduce the CO2 emission in Japan.  

・Potential pricing mechanism of fuel ammonia is uncertain. Ammonia already has an 

international market as a feedstock for fertilizer production, but clean ammonia price 

will reflect carbon intensity, tax benefits for production, certification by third-party 

organization, and energy security.  

・If a hydrogen carrier is used for fuel cells, it may not be appropriate due to the low 

purity of cracked hydrogen from ammonia. For combustion as a fuel for boilers or 

turbines, ammonia is currently the most cost competitive.  

・Ammonia will be used soon because it is more technologically matured with existing 

infrastructure. In the long run, other hydrogen carriers could enjoy the benefits of 

economies of scale and learning curve effect as their production will grow. 

 

Summary 

Q (to Mr Najib Rahman Sabory): Which is more economically attractive option: CCUS 

application at a power plant in Japan or utilizing ammonia as a co-firing or single-firing 

fuel? 

 

A (Mr Najib Rahman Sabory): Ammonia-co-firing has a low uncertainty compared to CCS 

application to coal-fired power plant. In case Japan is not able to find sufficient storage 

capacity within Japan, utilizing storage in overseas may be an option, but it may still emit 

additional CO2 in transporting CO2 abroad. Moreover, the CCS application in coal power 

plants might also require each power plant to be modified and retrofitted with additional 

infrastructure, which will result additional operation cost in coal power plants. So, there 

are technical and economical disadvantages to capturing and storing CO2 in coal power 

plants in Japan. Ammonia co-firing, on the other hand, is an established technologies 

and effectively reduce the CO2 emission in Japan. Ammonia co-firing is a more preferred 

option. 

 

Q (to Mr Sergio Alda): How will fuel ammonia be priced? What is a likely benchmark for 
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fuel ammonia? 

 

A (Mr Sergio Alda): It is very difficult to tell. Ammonia already has an international market 

as a feedstock for fertilizer production, but clean ammonia as decarbonization fuel for 

shipping will reflect some other factors such as carbon intensity regulations and carbon 

market pricing, tax benefits for production, competition with other sectors. Consideration 

of energy security element may also be reflected. All of these factors will affect the final 

price of fuel ammonia, and it is not easy to tell based on what kind of benchmark the 

price will be set. 

 

Q (to Mr Yoshikazu Kobayashi): What factors affect the end users’ choice of hydrogen 

carrier? 

 

A (Mr Yoshikazu Kobayashi): It depends on the purpose of the use. If it is utilized for fuel 

cell, the purity of cracked hydrogen from ammonia will be relatively low and will not be 

appropriate. But if it is just combusted as a fuel for boiler or turbine, ammonia is currently 

the most cost competitive. 

 

A (Mr Sergio Alda): It also depends on the time horizon. Ammonia may be used in the 

near future because it is more technologically mature and has an existing infrastructure. 

In the long run, other hydrogen carriers may have more benefits of economies of scale 

and could also become more economically attractive. 

 

6-1-4. Session 4: Carbon Capture, Utilization and Storage (CCUS) 

 

a) CCUS in Japan 

Dr Kenta Asahina (Mineral and Natural Resources Division, Natural Resources and 

Fuel Department, Agency for Natural Resources and Energy, Ministry of Economy, Trade 

and Industry (METI), Japan)  

 

Key points 

・Japan published its annual storage capacity target of 120 to 240 million tons by 2050 

and need to start its first commercial CCS operation by 2030 to find enough storage 

capacity and scale up the operation.  

・Japan has already selected seven CCS projects as potential commercialized projects. 

Swift implementation of feasibility study for those projects are needed to start the 
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storage operation by 2030. 

 

Summary 

Dr Asahina made a presentation about the Japanese government’s policies on CCS. He 

introduced the historical development of CCS in Japan from 2000 and explained the 

current long-term CCUS roadmap that was released in March 2023. To achieve an 

annual storage capacity of 120 to 240 million tons by 2050, Japan will start the CCS 

business by 2030. He explained that the Japanese government has selected seven 

advanced CCS projects to establish various business models with different combinations 

of CO2 sources, transportation methods, and CO2 storage areas. He also added that 

the Japanese government is also working to demonstrate maritime CO2 transportation 

by ship next year. 

 

b) CCUS in Australia 

Dr Matthias Raab (Chief Executive Officer, Executive, CO2CRC Limited, Australia) 

 

Key points 

・Australian upstream operations have reached a crossover point where the cost of 

emitting CO2 exceeds the cost of CCS, stimulated by several factors, including 2050 

net-zero targets set by most companies. A further income stream for CCS operators 

would be the CO2 utilization through enhanced oil recovery for a long time in many 

projects.  

・There are no real technical barriers to CCS operation in Australia. CCS is an essential 

technology and needs to be adopted on an unprecedented scale for Australia to reach 

its legislated 2030 and 2050 targets. 

 

Summary 

Dr Raab presented the current status of Australian CCS project development. He 

suggested that Australian gas reached a crossover point where, for projects onshore and 

offshore, the cost of emitting CO2 exceeds the cost of CCS. He noted that several factors 

stimulated this crossing over. The first one is that most companies have had their own 

2050 net-zero targets. The second one is that CCS can be utilized for enhanced oil 

recovery for a long time in many projects. He claimed that there are no real technical 

barriers exist for CCS operations. He emphasized that CCS is an essential technology 

and needs to be adopted on an unprecedented scale. 
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c) Carbon Capture, Utilization and Storage in China 

Prof Jiutian Zhang (Green Development Institute, Beijing Normal University, Secretary 

General, China CCUS Association of Chinese Society for Environmental Sciences, 

China)  

 

Key points 

・CCUS is a very important decarbonization solution for China’s energy transition and 

achievement of its carbon neutrality goal before 2060 and will play an important role 

in keeping the power system at zero emission as well as for the industry sector to 

realize carbon dioxide removal. 

・More than 100 CCS projects in different stages are developed. Major challenges are 

to reduce costs with innovation and develop good business models. 

 

Summary 

Professor Zhang made a presentation on the CCUS operations in China. He contended 

that CCUS is very important for China’s energy transition and achievement of its carbon 

neutrality goal before 2060. To secure a robust power system, he argued, CCUS will play 

an important role in keeping the power system at zero emission. CCUS is also very 

important in decarbonizing the industry sector and realizing negative emissions 

potentials. Without CCUS, he claimed, China cannot reach the goal of carbon neutrality. 

In China, a growing number of CCUS demonstration projects are being developed, and 

the number has already exceeded 100. CCS will be broadly adopted in various sectors 

from the oil and gas, power, steel, chemical, to cement sectors. He suggested that the 

main task of CCS technology development is to reduce costs, and developing good 

business models will bring more CCS potential in the future. 

 

d) CCUS in ASEAN: Recent Developments in Indonesia 

Dr Usman Pasarai (Senior Researcher, Research Center for Process and Manufacture 

Technology, National Research and Innovation Agency (BRIN), Indonesia) 

 

Key points 

・CCUS will play a critical role in achieving carbon neutrality in Southeast Asia (SEA), 

CO2 capture in SEA will have to reach 35 million tons in 2030 and exceed 200 million 

tons in 2050 to achieve the Paris Agreement.  

・ Indonesia is an active promoter of CCS in SEA. Most of 15 CCUS initiatives in 
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Indonesia at varied development stages will be on stream before 2030. Indonesia has 

relevant laws and regulations on greenhouse gas emissions, carbon tax, carbon 

trading and upstream oil & gas business activities. 

 

Summary 

Dr Pasarai presented the CCUS developments in ASEAN and Indonesia. He referred to 

the estimate made by the International Energy Agency (IEA) that, in order to remain in 

line with the Paris Agreement, CO2 capture in SEA will have to reach 35Mt in 2030 and 

exceed 200Mt in 2050. He introduced that, currently, there are 15 CCS/CCUS initiatives 

in Indonesia at varied development stages, and most of the projects will be on stream 

before 2030. He assesses the CO2 storage potential of saline aquifers in Indonesia at 

around 650Gt and assesses the storage capacity of depleted oil and gas fields in 

Indonesia at 12Gt. He explained that Indonesia has relevant laws and regulations on 

greenhouse gas emissions, carbon tax, and carbon trading and performance-based 

payment. The Indonesian government recently issued dedicated regulations on 

implementing CCUS in the upstream oil and gas business activities. 

 

e) Q&A and Discussions 

 

Key points 

・Emissions trading, or any other type of carbon pricing system, may help business 

actors conduct CCS operations by reducing their emissions and gaining reduction 

credits for sale. The carbon pricing system sometimes becomes very complicated. It 

should be designed as simple as possible. 

・Technological development is needed to reduce costs further, particularly in the carbon-

capturing process. Financing will be a major challenge because few CCS projects 

have been conducted in Asia. Social acceptance is another challenge. Close dialogue 

and transparent information sharing with the local community are necessary. A legal 

framework to limit the responsibility of businesses is important to reduce business risks.  

・Because the success of CCS largely depends on the government’s support, whether 

the government is supportive of CCS or not greatly affects the progress of CCS 

projects. Stable policy and regulatory environments are required to smoothly realize 

CCS projects, which must operate for many decades to amortize costs.  

・It was agreed that CCUS collaboration in APEC is essential, starting from knowledge 

sharing among economies. Sharing best practices in safety practices in operation, 

legal and regulatory framework to incentivize business, and intergovernmental 
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dialogue and agreement for international CCS operations will facilitate CCS projects 

in the APEC region. 

 

Summary 

Q (to Dr Kenta Asahina): What is the legal basis for CCS operations in Japan? 

 

A (Dr Kenta Asahina): The Japanese government is currently preparing for the legal basis 

for CCS in Japan and try to legislate next fiscal year.  

  

Q (to Prof Jiutian Zhang): China has an emissions trading system for the power sector, 

but not for the industrial sector. Do you think that emission trading in broad sectors may 

become an incentive to promote CCUS? 

 

A (Prof Jiutian Zhang): Emissions from industrial sources such as steel and cement are 

not covered in the existing carbon market system in China. China may work to include 

CCS to the existing carbon market mechanism.  

 

Q (to Dr Matthias Raab): Australia has a domestic carbon crediting system. What is the 

status of methodological development for CCS in the system? 

 

A (Dr Matthias Raab): The clean energy regulator in Australia has developed a method 

for CCS. In the methodology, CCS facilities are eligible to obtain Australian carbon credit 

units, the price of which is set at a minimum of AUD26. However, the method is redundant 

to the newly introduced safeguard mechanism because, in the safeguard mechanism, 

an existing CCS project is no longer eligible for carbon credits. 

 

Q (to Dr Usman Pasarai): Why will the Enhanced Gas Recovery (EGR) project be the 

first CCS project in Indonesia? 

 

A (Dr Usman Pasarai): All of the relevant parties, from the Indonesian government to oil 

and gas operators, made commitments to the projects. A major reason is that the 

required costs for CCS will be covered by the revenues from the enhanced gas 

production.  

 

Q (to all): What do you think of CCU projects?  
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A (Dr Matthias Raab): Currently, most CCU projects are enhanced oil recovery in the US. 

The conversion of captured carbon into useful products is not at the commercial stage, 

and there is an issue with how quickly the scale-up and cost reduction will be realized. 

  

Q (to all): What is the cost of storage today and in the future?  

 

A (Dr Matthias Raab): The pure storage cost in an Australian onshore project were stated 

by the operator to be below AUD30 per ton of CO2. The cost for other projects vary 

depending on the availability of existing infrastructure. 

 

A (Prof Jiutian Zhang): The marginal storage cost will be competitive with other emissions 

mitigation technologies in the future. Renewable power could be expanded to a very 

large scale, but the resources such as suitable land will be increasingly scarce, and the 

cost of renewable energy will become higher. 

 

A (Dr Matthias Raab): The share of capturing cost out of the whole value chain, on 

average, is 65 to 70%. The cost of capture varies also depending on the purity of CO2 

of captured gas.   

 

Q Will carbon-neutral energies potentially become new game changers? 

 

A (Dr Matthias Raab): The key point is, what is the dependency on the world on fossil 

fuel going forward? The four material pillars of our society are fertilizer, steel, cement, 

and plastics. CCS is mainly looking for electricity generation. However, that is only 27% 

of the whole energy equation. CCS needs to be adopted to decarbonize such material 

sectors.  

  

Q (to Dr Matthias Raab): What is the current situation of the Australian government 

regarding willingness to promote CCS? 

 

A (Dr Matthias Raab): The government will not financially support the oil and gas industry 

to start their CCS project. The newly introduced safeguard mechanism will require faster 

actions within the next five years than the industry can achieve because the CCS projects 

take much longer to build. 

 

Q (to Dr Matthias Raab): In Australia, how onshore and offshore regulations for CCS 
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operations are designed and implemented?  

 

A (Dr Matthias Raab): All offshore projects are governed by the Federal Offshore 

Greenhouse Gas Act. In addition to the federal law, most states in Australia have onshore 

legislation. The Australian government is currently revising its offshore regulations to 

streamline the regulatory framework. 

 

6-1-5. Session 5: Direct Carbon Capture (DAC)  

 

a) Research and Development for DAC in Japan 

Prof Kenji Yamaji, President (Research Institute of Innovative Technology for the Earth, 

Japan)  

 

Key points 

・ The DAC projects by New Energy and Industrial Technology Development 

Organization, Japan are pursued under the government initiative named “Moonshot” 

to realize human well-being and various DAC technologies are developed to capture 

low-concentration CO2 in the atmosphere.  

・Realizing low-cost and high-efficiency DAC system should be given a high priority in 

the initiative. Various new technologies are also developed such as synthetic fuel to 

bring additional values to DAC. 

 

Summary 

Professor Yamaji overviewed the DAC technology development projects in Japan. The 

projects are being pursued under a larger government initiative named “Moonshot.” He 

explained that there are nine Moonshot goals to realize human well-being and DAC 

technology development is included in the Goal No.4, realization of sustainable resource 

circulation to recover the global environment by 2050. In this initiative, various DAC 

technologies are being developed to capture low-concentration CO2 in the atmosphere 

to realize low-cost and high-efficiency DAC system. In addition to DAC technologies, he 

suggested, various new technologies are being developed to convert captured CO2 into 

valuables. 

 

b) Commercial-scale Direct Air Capture  

Mr Adam Baylin-Stern (Director, Policy and Engagement, Carbon Engineering, 

Canada)  
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Key points 

・When a large-scale project under construction in West Texas in the US by Carbon 

Engineering comes online, the project is designed to capture up to half a megaton of 

CO2 per year, which is expected to be the largest DAC project in the world when it 

comes online in 2025, and helping to demonstrate DAC commercially and on climate-

relevant scale.  

・Direct Air Capture, especially combined with underground storage, is ultimately an 

environmental service, and it is necessary for governments to help create the market 

for such service and to support accelerators for early projects. 

 

Summary 

Mr Baylin-Stern briefed the audience on his company’s DAC projects in this presentation. 

He explained that, because CO2 is dilute in the atmosphere, a large quantity of air has 

to be mobilized to capture CO2 at commercial scale. The company uses a process based 

on technologies that have industrial precedents and which are widely available across 

the world and couples them with the company’s proprietary configurations. He noted that 

a large-scale project is now under construction in West Texas in the US, and once it 

comes online, the project is designed to capture up to half a megaton of CO2 per year. 

He stated that DAC technology enables important decarbonization solutions such as 

carbon dioxide removal (CDR) as well as sustainable aviation fuel (SAF) utilizing 

captured CO2 combined with hydrogen. He contended that Direct Air Capture, especially 

when combined with underground storage, is ultimately an environmental service, and it 

is necessary for governments to help create the market for such service and to provide 

accelerators for early projects. 

 

c) Q&A and Discussions 

 

Key points 

・Currently DAC projects are only conducted on a small scale. But a project pursued by 

1PointFive, using Carbon Engineering DAC technology, may become a game changer 

with a mega-ton scale DAC operation. Japan’s R&D project is currently early stage but 

they intend to scale up and continue collecting date for life cycle assessment. 

・Life cycle CO2 emissions including capital goods (infrastructure) was discussed, 

however, they are found to be a minor part. Energy inputs to DACCS operation are 

important emissions factors in determining net removal from the process, including full 
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accounting of lifecycle emissions associated with the use of natural gas and electricity.  

・Preferred conditions for DAC operation include availability of high quality geologic 

reservoirs, land availability, and low-cost, low-carbon electricity. There was interest in 

cryogenic CO2 capture technology as a getting high-pressure carbon dioxide. 

・Importance of policy framework, e.g. incentive and credits trading, were also discussed. 

Credit obtained from high integrity removal pathways such as Direct Air Capture with 

Carbon Storage (DACCS) are increasingly recognized as having a higher climate 

value than avoidance/reduction credits. 

・Both downstream pathways of utilization and storage were noted as highly important. 

In Japan’s project, main focus is DAC proses but including utilization, and it will be 

assisted of the utilization carbon recycling or usage of carbon recovered. On the other 

hand, the cost of hydrogen is a key influence on the economics to produce synthetic 

fuels as a utilization option. 

 

Summary 

Q: What is the current number that your existing facility can capture per day? 

 

A (Mr Adam Baylin-Stern): The nameplate design capacity of the Carbon Engineering 

Innovation Center in British Columbia, Canada is about 1,000 tons of CO2 per year, or a 

few tons per day.  

 

A (Prof. Kenji Yamaji): Japan just started research and development of DAC, so we are 

in very early stage. The Dr Kodama’s project which RITE is participating is very small 

plants, it’s about 5kg per day of carbon dioxide captured from the air. And we are 

collecting various data, we are now counting life cycle assessments it a really net 

reductions with that scale, it is probably input of energy greenhouse gas is more than the 

removal from atmosphere. But by scaling up, we are planning to several hundred kg per 

day other vent plant. And in case probably we can get more data, and cost is concerned. 

We are not in stage evaluate commercial scale. 

 

Q (to Mr Adam Baylin-Stern): In life cycle analysis, do you have an estimate of carbon 

penalty? 

 

A (Mr Adam Baylin-Stern): Penalty in terms of lifecycle analysis exists, and it’s essential 

to minimize it, and ensure that it is fully accounted for within net removal of a facility. The 

lifetime of the project extends multi-decade, and the material impact is very minor. In 
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mitigating the carbon penalty, energy usage in the upstream sector is the key.  

Q (to Mr Adam Baylin-Stern): What are the most important economic conditions needed 

for Direct Air Capture?  

 

A (Mr Adam Baylin-Stern): There is a set of factors. If DAC is combined with underground 

storage, quality and availability of geologic reservoirs are an important factor. Solid 

regulatory environments and the availability of low-carbon energy inputs, particularly low-

carbon and affordable electricity, are another key factor. 

 

Q: DAC uses a large land per unit of CO2 captured. Do you see in the future that land 

footprint to be more optimized?  

 

A (Mr Adam Baylin-Stern): Because DAC can be used as an option for negative 

emissions, it is a relatively land-efficient carbon removal technology. It is nonetheless 

true that DAC needs large facilities. The best way to achieve cost-effective deployment 

is to prioritize development in places with large sites available.  

 

Q (to Prof Kenji Yamaji): I would like to know details of cryogenic CO2 capture. 

 

A (Prof Kenji Yamaji): Cryogenic CO2 capture is a technology that uses cold energy from 

liquefied natural gas. Although the technology can get very high-pressure carbon dioxide, 

there are several problems. Controlling water vapor is technologically challenging, and 

location of the facility is limited to near liquefied natural gas facility.  

 

Q (to Prof Kenji Yamaji): Presentation material seems to imply the DAC cost can be 

reduced to around USD60 per ton of CO2. Is this a realistic estimate? 

 

A (Prof Kenji Yamaji): The number in the slide is illustrative. The assessment is cited from 

the analysis made by the report of Innovation for Cool Earth Forum (ICEF). If it currently 

USD800 per ton, they can be reducing USD100 per ton. Reduce the cost realized carbon 

neutrality. In that sense, I call it backstop technology. 

 

Q: It seems there are two DAC options: one with underground storage and another with 

use of captured carbon. Which should we choose? 

 

A (Prof Kenji Yamaji): Moonshot goal No 4 is realization sustainable resource circulation 
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to recover global environment by 2050. Resource circulation is mentioned in Moonshot 

goal No 4 of objective and we add utilization parts to the DAC project. But main focus is 

the DAC process. There are many developments business challenge or utilization 

recovered carbon dioxide not only recovered from the atmosphere but recovered before 

emitted to the atmosphere. In addition to that, some parts of DAC project of Moonshot 

goal No 4, part of the utilization, may be assist of the utilization carbon recycling or usage 

of carbon recovered. 

 

A (Mr Baylin-Stern): Ultimately, achieving carbon neutrality will require both options. The 

choice to pursue any given pathway will ultimately be influenced by the setting of policy 

priorities and by the emergence of strong business cases based on DAC. 

 

6-1-6. Session 6: Closing Remarks 

Dr Kazutomo Irie, President, Asia Pacific Energy Research Centre (APERC) 

Dr Irie was very appreciative to all the speakers, moderators, and active participants. He 

concluded this symposium was rich and multifaceted contents, and informative and 

encouraging for those who are persuading decarbonization ultimately toward carbon 

neutrality. Dr Irie stated that APERC will continue move forward with the APEC sectoral 

symposium and APERC was planning to organize the second symposium on energy 

efficiency in January 2024 in Tokyo. 

 

6-1-7. Site Visits - Day2 (12 October) 

Participants were divided into three groups and visited one of the facilities on the list: 

Total 51 individuals attended the site visit programs. 

 

Kawasaki Heavy Industries 9:20-12:00 

Kawasaki Heavy Industries promotes the development of its original technologies in the 

four-phase process of hydrogen: production, transportation, storage, and utilization. 

Kobe LH2 Terminal (Hy touch Kobe) is the world's first liquefied hydrogen receiving 

terminal. It accommodates a 2,500m3 volume spherical liquefied hydrogen storage tank 

as well as other equipment including a loading arm system specially designed for 

transferring liquefied hydrogen between land land-based facilities and ships. Co -

generation system (CGS) with one MW class hydrogen gas turbine has been installed in 

city area (Kobe Port Island). Demonstrating power and heat derived from hydrogen to 

community. Achieved the world's first heat and power supply in city area using gas 

turbine CGS fueled 100% hydrogen. 
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Kobe Steel, Ltd (KOBELCO）10:00-12:30 

Kobe Steel, Ltd is expanding the utilization of hydrogen at various industries including 

their Group companies to contribute to the transition to decarbonization. During the 

transition period until a large amount of economical green hydrogen becomes available, 

they think it is important to promote the use of liquid hydrogen in combination with the 

hydrogen produced by water electrolysis using small-scale renewable energy power 

generation. They believe that KOBELCO's hybrid-type hydrogen gas supply system will 

be a key to successful decarbonization. 

 

Mitsubishi Heavy Industries (MHI) -Takasago Machinery Works 10:00-12:30 

Mitsubishi Heavy industries has launched the world’s first integrated validation facility 

from hydrogen production to power generation (Takasago Hydrogen Park) in September 

2023. Takasago Hydrogen Park is divided into sections according to three hydrogen-

related functions: hydrogen production, storage, and utilization. 

MHI Group is pursuing the energy transitions as an engine for corporate growth based 

on its declaration of “MISSION NET ZERO”, targeting carbon neutrality by 2040. 

 

6-2. Promoting Energy Efficiency and Energy Management System (Tokyo) 

 

6-2-1. Session 1: Opening Session 

a) Opening Remarks 

Dr Kazutomo Irie (President, Asia Pacific Energy Research Centre (APERC)) 

 

Key points 

・ Welcomed participants and explained the background and objectives of the 

Symposium. 

・Emphasized the importance of the energy transition, energy efficiency, and sharing 

knowledge and experiences among APEC economies. 

 

Summary 

Dr Irie welcomed all invited speakers and active participants. Dr Irie explained the 

objective of the symposium was follow up the APEC symposium on Holistic approach of 

Decarbonization towards Carbon Neutrality held online in August 2021. As a second 

follow up symposium, picked up energy efficiency and energy management system.  

Dr Irie emphasized that in energy transition there was no single best solution for 
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achieving carbon neutrality or net zero as each APEC economy has different economic 

and social structure, and geographical situations. Various pragmatic and sustainable 

decarbonization pathways that reflect the different the circumstances of each economy 

are essential to achieving successful energy transitions. Sharing knowledge and 

experiences among member economies is beneficial, and a sectoral symposium is 

necessary to enhance our understanding of each sector. This symposium topic included 

energy efficiency in building, energy efficiency in transport, energy efficiency in industry 

and energy management systems and smart city. 

 

b) Keynote Speech: The Evolution of Energy Efficiency Policy to Support Clean 

Energy Transition in Japan  

Mr Hideyuki Umeda (Director for International Policy on Carbon Neutrality,   

Agency for Natural Resources and Energy (ANRE), Ministry of Economy, Trade and 

Industry (METI), Japan)  

 

Key points 

・Emphasized that Japan needs to reduce 62 million kL in final energy consumption in 

FY 2030, which will be achieved by improvement of energy efficiency and expansion 

of non-fossil energy. 

・Concluded Japan’s demand-side policies support clean energy transition. Japan will 

keep contributing to energy efficiency and decarbonization in APEC region by sharing 

its experience and policies. 

 

Summary 

Mr Umeda described Japan’s performance in energy efficiency during the past decades 

and the need to reduce 62 million kL in final energy consumption in FY 2030, which will 

be achieved by improvement of energy efficiency and expansion of non-fossil energy. 

He then gave an overview of Japan’s demand-side policies, including regulations which 

are stated in the Act on Rationalizing Energy Use and Shifting to Non-fossil Energy, and 

incentives in which energy conservation subsidies package is provided. Finally, Mr. 

Umeda concluded that Japan’s demand-side policies have moved toward supporting 

clean energy transition, and Japan will keep contributing to the energy efficiency and 

decarbonization in the APEC region through its knowledge, experience, and policies in 

this regard. 

 

c) Keynote Speech: The Key to an Energy Resilient APEC: Energy Efficiency and 
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Energy Management 

Dr Meng Liu (Chair, APEC Expert Group on Energy Efficiency and Conservation  

(EGEEC) and, Deputy Chief, Division of Resources and Environment, China National 

Institute of Standardization, China) 

 

Key points 

・Recommended an increased focus on evaluating the cost-effectiveness of energy 

efficiency policies. 

・Emphasized the importance of collecting and reporting energy efficiency data. 

 

Summary 

Dr Meng Liu appreciated joining the symposium as a member of the APEC Expert Group 

on Energy Efficiency and Conservation (EGEEC). He remarked that energy efficiency 

has been widely accepted as a critical solution to achieve sustainable development. 

Global focus on energy efficiency remains steady fast. The estimated 2023 rate of 

progress in energy intensity was set to fall back to below longer-term trends, to 1.3% 

from a stronger 2% last year. The global trend of energy efficiency will continuously 

increase.  

APEC economies represent over 38% of the global population and 56% of global 

economic activity. The role APEC plays in the global energy market is indispensable. It 

accounts for 56% of world energy demand, 58% of world energy supply, and 68% of 

world electricity generation. APEC accounts for 60% of global CO2 emissions.  

The energy goal of APEC is to improve energy intensity by at least 45% by 2035 

compared to 2005 levels. As of 2020, APEC-wide final energy intensity has improved 

26% leaving an additional 19% improvement needed to meet the goal.  

There are four important key sectors and areas regarding energy efficiency: industry, 

transport, building, and regulations and standards.  

Regarding industry, it is important to deploy high efficient equipment. This also requires 

accelerated energy system integration and optimization. Moreover, expanding 

engagement in energy management activities such as PDCA is needed. As we are facing 

the technological age, integrating industry with emerging technology such as IoT, AI, etc 

is significant to improve energy efficiency.  

On the transport sector, green, decarbonization, and smart transport are the main 

keywords.  

On building, global experience shows the improvement in the green building codes. 

Multiple energy supply and demand are required to develop an integrated district energy 
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system. It could be cost-effective and efficient as well.  

Regulations and standards are important to continue the eco-system.  

Standards can be divided as four categories: Minimum energy performance standards 

(MEPS), Energy management system standards (EnMS), Supporting energy 

conservation standards for MEPS and EnMS, and Standards for energy efficiency and 

conservation market mechanism.  

The ISO 50001 (EnMS) system is based on a process of monitoring, targeting, and 

implementing energy saving measures in a cycle of continuous improvement. As of 2023, 

23 ISO standards were released. In 2022, the number of ISO 50001 certificates issued 

worldwide grew by almost 30% to 28,000.  

The key to success in achieving energy efficiency, leadership commitment, energy 

efficiency target, policy framework, and coordination of stakeholders are needed.  

There are complicated correlations between energy efficient improvement and emission 

reduction. Therefore, coordinated improvement between these two indicators. 

Furthermore, integration among different technologies, energy, and systems, especially 

smart technologies is important. He also suggested the importance of cost-effective 

evaluation of policies and continuous improvement of the policy portfolio (regulations and 

standards). Last but not least, capacity building for collecting quantitative/qualitative data 

and international collaboration to share a good practice/experience can contribute to 

more sustainable economies. 

 

6-2-2. Session 2: Energy Efficiency in Building 

 

a) Improving Energy Efficiency in Buildings in Hong Kong, China 

Mr Wallace Leung (Chief Engineer, Energy Efficiency B, Electrical and Mechanical  

Services Department, Government of Hong Kong, China) 

 

Key points 

・Buildings account for about 90% of electricity consumption and 60% of carbon 

emissions in Hong Kong, China. The reduction targets of 30-40% and 20-30% were 

set for electricity consumption in commercial and residential buildings, respectively, by 

2050, using the operational conditions of 2015 as the comparison basis. Hong Kong, 

China’s energy intensity has decreased by 33.3% from 2005 to 2021. 

・The major regulatory approach is implemented by 1) Ordinance on energy efficiency 

and energy audit of buildings, 2) Mandatory Energy Labelling for appliances covering 

80% of residential consumption, and 3) Building Regulation for energy efficiency of 
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building envelope of commercial buildings and hotels.  

 

Summary 

There are around 46,000 buildings in Hong Kong, China, which account for about 90% 

of total electricity consumption and for around 60% of carbon emissions. Hong Kong, 

China set the targets of 30-40% and 20-30% reduction of electricity consumption in 

commercial and residential buildings, respectively, by 2050, compared to operational 

conditions of 2015. The major regulatory approach of energy efficiency policies in Hong 

Kong, China is implemented through 1) Buildings Energy Efficiency Ordinance which 

stipulates minimum energy efficiency and energy audit for building services installation 

of buildings, 2) Mandatory Energy Efficiency Labelling for appliances which covers 

around 80% of energy consumption in residential buildings, and 3) Building (Energy 

Efficiency) Regulation which governs the energy efficiency of building envelope of 

commercial buildings and hotels. The governmental buildings have taken the lead to 

carry out energy saving retrofit and retro-commissioning and share the experience with 

the private sector.  

Hong Kong, China also implemented Energy Saving Initiatives such as helping energy 

saving in schools and NGO venues, and smart meters are expected to be installed for 

all electricity utilities’ customers by the end of 2025. Besides, finance subsidies are 

provided through the Scheme of Control Agreement signed between the government and 

the two power companies, the Integrated Building Rehabilitation Assistance Scheme by 

Urban Renewal Authority, and accelerated deduction under profit tax, facilitating the 

improvement of energy efficiency in buildings.  

Hong Kong, China has improved its performance in energy intensity by 33.3% from 2005 

to 2021. Hong Kong, China’s energy efficiency in buildings is on the right track and will  

continue to do so. 

 

b) Modeling the US buildings energy efficiency 

Ms Courtney Sourmehi (Industry Economist, Energy Information Administration, U.S. 

Department of Energy, the US)  

 

Key points 

・ The National Energy Modeling System (NEMS) Annual Energy Outlook 2023 

Reference case projects that electricity will be the fastest growing energy source in 

buildings in the US through 2050. The drivers of this growth include stable and 

declining electricity prices, the relative efficiency of electric appliances and continued 
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population shifts to warmer regions. 

・ In the residential and commercial sectors, higher equipment efficiencies and 

compliance with building codes extend ongoing declines in energy intensity. 

・Despite growth in heat pump adoption, natural gas continues to be the leading source 

for space heating for single-family homes. 

 

Summary 

The National Energy Modeling System (NEMS) is used to project energy markets out to 

2050. Residential and commercial energy consumption projections by fuel through 2050 

show electricity is the fastest growing energy source in buildings in the US. Thanks in 

part to energy efficiency, floorspace and housing stocks expand at a faster rate than 

energy consumption over the next 30 years. Natural gas remains the dominant source 

of space heating in the US.  

In the residential and commercial sectors, higher equipment efficiencies and compliance 

with building codes extend ongoing declines in energy intensity. Changes in the buildings 

fuel mix reduce energy-related CO2 emissions, which decline faster in buildings than any 

other end-use sector. The drivers of building electrification in the US include the relative 

efficiency of electric appliances, a continued population shift to warmer regions, which is 

projected to increase demand for air-conditioning.  

The Inflation Reduction Act of 2022 extended and expanded investment tax credits for 

residential and commercial distributed generation and combined heat and power 

cogeneration.   

Regarding residential equipment shares, despite historical growth in heat pump adoption 

in single-family new-construction, we project natural gas will continue to be the biggest 

source for space heating in the US in the context of stable gas prices, given current laws 

and regulations. The average stock efficiency of natural gas-fired equipment increases 

over time and continues to compete with electric equipment. 

 

c) Energy Efficiency of Buildings in Australia 

Dr Subbu Sethuvenkatraman (Research Group Leader, Commonwealth Scientific and 

Industrial Research Organisation (CSIRO), Australia) 

 

Key points 

・Sixty percent of building energy use is through electricity and buildings account for 

18% of total emissions in Australia. 

・Digitalization of buildings involves connecting the buildings and getting access to all 
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data in a cost-effective way, and then delivering benefits through analytics. 

・The pathway for decarbonization is achieved by a combination of energy efficiency 

measures supported by policies and technology changes with digitalization, and high 

uptake of renewable energy resources. 

 

Summary 

Buildings make up of about 18% total emissions in Australia, and nearly 60% of building 

energy use is through electricity. Australia has high uptake of Distributed Energy 

Resources (DER), where one in every three households is likely to have rooftop solar by 

2050.   

Australia’s energy efficiency policies for buildings have been implemented through 

National Energy Performance Strategy, Trajectory for low emission buildings, Sector 

wide decarbonization plans, National Construction Code (NCC), and Greenhouse and 

Energy Minimum Standards (GEMS) for appliances. As the data presents, the policies 

successfully improved the emission intensity in office buildings.  

Regarding decarbonization of Australian built environment sector, there are ongoing 

policy improvements. For the residential buildings, from 2023, requirements for thermal 

performance for new homes has been increased from six to seven stars; and for 

commercial buildings, usage-based rating system (NABERS) successfully improved 

efficiency.  

There are emerging opportunities that drive changes in Australia. Switching from gas 

heating to heat pumps, gas/electric boiler to heat pumps, and self-consuming facilitate 

electrification and decarbonization. Some of the trends regarding digitalization are 

moves such as installing smart meters and the sensors for monitoring and control. 

Access to data is valuable for consumers to participate in the market.  

Take an example of Australian buildings which are undergoing a digitalization journey. 

First, we need to connect the buildings (“digital ready”) and get access to all data in a 

cost-effective way. Second, we need to deliver benefits through analytics (both 

operational and energy cost). We connect different sources, such as Building 

Management System (BMS) and IoT sensors, to a data platform for analytics.  

For decarbonization of the Australian building sector, the modeling shows we should be 

able to reduce emissions from buildings to reach at least 2% of 2020 level emissions by 

2050. The pathway is going to be supported by a combination of energy efficiency 

measures supported by policies and technology changes that enable digitalization and 

high uptake of renewable energy resources which are going to be available to the 

building sector. 
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d) Japan’s Path for Carbon Neutrality and the Role of Energy Efficiency in 

Buildings 

Dr Naoko Doi (Senior Research Director, Assistant Director, Climate Change and 

Energy Efficiency Unit, The Institute of Energy Economics, Japan (IEEJ) ) 

 

Key points 

・Promoting the introduction of zero energy buildings, energy efficiency renovation of 

stock buildings, and efforts in operational energy efficiency improvement are the keys 

in the building sector. 

・In the second supplementary budget for households in FY2023, a total of JPY421.5 

billion are being provided for the energy efficiency of residential sector. 

・Japan’s evolving energy efficiency policies include promoting carbon neutrality of water 

heaters, demand response ready appliances, and consumers’ engagement which 

would requires the electric/gas retailers to set energy saving targets. 

 

Summary 

Japan amended its energy conservation law. It was made to include “non-fossil fuels” on 

top of fossil fuels for energy efficiency improvement in April 2022. Demand response is 

also included as the energy efficiency concept. Promoting the introduction of zero energy 

buildings, energy efficiency renovation of stock buildings, and efforts in operational 

energy efficiency improvement are the keys in the building sector.  

The Japanese government set a comprehensive approach to mobilizing JPY150 trillion 

of public-private investment for green transformation (GX). In the second supplementary 

budget for FY2023, for households, a total of JPY421.5 billion are being provided for the 

energy efficiency of residential sector.  

According to the estimation, if all the newly built residential houses are ZEH from 2021, 

its share will reach 28.7% by 2050, while around 70% are existing stock buildings. Hence, 

the results show the needs for additional measures such as (1) operational energy 

efficiency improvement, (2) strengthening of energy efficiency renovation for existing 

stocks, and (3) promotion of ZEH in apartment buildings.  

Japan’s evolving energy efficiency policies areas includes promoting carbon neutrality of 

water heaters, demand response ready appliances, and consumers’ engagement which 

would requires the electric/gas retailers to set energy saving targets.  

Tokyo Metropolitan Government set the goal of reducing CO2 emissions by half, 

compared to 2000 emission level, by 2030. Among the measures to achieve this goal,  
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the Top-level Business Entity Certification System, which has been implemented for 

years, is utilized to facilitate the energy efficiency of building sector. 

 

e) Q&A and Discussions 

 

Key points 

・In the US, EIA is looking to create an even more accessible open-source version of 

the National Energy Modeling System. From a building’s perspective, they will take a 

deep look into how they can more robustly represent nuances in policy development. 

・The government of Hong Kong, China takes the lead by showing the commitment to 

the private sector through implementing energy saving targets, energy audit, retro-

commissioning, etc in government facilities. The government merits achievements of 

private buildings to the society, provides technical advice to SMEs and encourages 

them to apply the finance subsidy for energy saving retrofit. 

・Data is the primary basis for continuous commissioning or tuning in Australia. Starting 

with basic instrumentation or monitoring is going to be important. 

Data driven Measurement and Verification (M&V) provided will be a major motivator 

for people to participate in energy efficiency schemes and benefit from them. 

・The Energy Conversion Law in Japan has been amended to include non-fossil energy. 

All energy sources, including all fossil fuels and renewables need to be regulated. The 

regulated industry and commercial sectors must report the annual fuels consumption 

aside from the fossil fuels. 

 

Summary 

Q (to Ms Courtney Sourmehi): What are you most excited about modeling in buildings 

as EIA updates NEMS this year, and why?  

 

A (Ms Courtney Sourmehi): We are actually looking to create an open-source version of 

the National Energy Modeling System. Now our model is currently open and available to 

the public, but it can be expensive to run because you have to procure certain 

subscriptions that we cannot provide based on our subscription agreements with third 

party vendors. But we are looking to build a version of NEMS that is even more 

accessible. The general public could access NEMS via GitHub, to use and to do their 

own modeling to test our assumptions. We have also undertaken project Blue Sky, an 

initiative to develop the next generation energy systems model. 

From a building’s perspective, I am interested in looking at how we can add an income 
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dimension to better model income-targeted programs that save energy. One important 

facet of building energy efficiency modeling is weatherization upgrades. There are new 

funds from the Inflation Reduction Act that are intended to support weatherization 

programs. Some programs specifically target low-income homes as well as tribal areas 

in the US. Income-targeted programs are difficult to model, at our current level of 

geographic granularity. It is really difficult to estimate those kinds of impacts. We are 

going to take a really deep look into how we can more robustly represent these latest 

policy developments.  

 

Q (to Mr Wallace Leung): How do government buildings take the lead to encourage the 

private sector to improve energy efficiency? Are there any subsidies or incentives given 

and how do you measure the achievements?  

 

A (Mr Wallace Leung): First, the government takes the lead by showing the commitment 

of government facilities to the private. Government buildings have a duty to save 

minimum 5% of energy in every five years since 2003. The current target is up to 6%. 

The central government allocates funding to drive the Energy Savings Initiative to 

achieve this target, through energy audit, retro-commissioning, energy saving retrofit, 

and install renewable energy system.  

To promote the movement to the private buildings, the government, for example, will 

recognize the buildings which have done a good job, showing their achievement to the 

society through third parties’ building certification schemes.  

For other building stocks, largely owned by small and medium enterprise, the 

government would encourage them especially in retro-commissioning, because normally 

they do not have enough resources. We provide technical advice with them or encourage 

them to apply for the finance subsidy for energy audit, retro-commissioning and energy 

saving retrofit. That’s what we do to encourage building energy efficiency. 

  

Q (to Mr Wallace Leung): Retro-commissioning is important for the existing building 

stocks. Could you please explain more regarding this?  

 

A (Mr Wallace Leung): The government normally did not allocate funding directly to the 

building owners to carry out energy saving works, but we have incentives and finance 

subsidy schemes to drive energy efficiency improvement works.   

In Hong Kong, China, the power companies have set up funding schemes to subsidize 

the Energy Savings Initiative. Now, they provide free energy audit service, retro-
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commissioning service as well as to subsidized part of the funding of the capital cost 

investment for some energy saving retrofitting works. We use these financial subsidies 

to drive the energy saving works.   

But for some specific groups of buildings, for example, schools and some NGOs, we set 

up special schemes to help them save energy. For example, we help them to replace the 

LED lighting and variable speed air conditioners in their venues as part of the community 

programs. We put this as a showcase for the society.  

  

Q (to Dr Subbu Sethuvenkatraman): How to improve energy efficiency by adopting retro-

commissioning with digitalization technology in your introduced case? 

 

A (Dr Subbu Sethuvenkatraman): Digitalization underpins the energy efficiency upgrades 

that you might want to do with very low cost. Data is the primary basis for continuous 

commissioning or tuning.   

Based on our digitalization experience with commercial buildings, the primary data 

sources building tests start with installation of smart meters. The uptake of smart meters 

in building varies very widely. Perhaps at the higher end of the spectrum, premium 

buildings or buildings in major cities would probably have some form of digital 

infrastructure. The biggest challenge is medium and small sized buildings which do not 

have access to expensive upgrades and people who do not even have building 

management systems. How do they monitor and improve efficiency? That’s why we 

believe the data platform that we have created, and we are trying to make it as open data 

platform for the public good where people can actually provide all the data and the data 

can be used by contractors or service providers to implement energy efficiency upgrades 

scheme. Starting with basic instrumentation or monitoring is going to be really important.   

The other aspect is having reliable tools like measurement and verification. The 

fundamental challenge with all policy implementation is that you do not have a baseline. 

If you do not have a baseline, how do you make sure the improvement that has 

happened? It is important if you’re gathering data on a continuous basis. If you’re able 

to provide data driven M&V services, that is going to be a major motivator for people to 

actually participate in energy efficiency schemes and benefit from them. 

 

Q (to Dr Naoko Doi): How to promote electrification and non-fossil fuels in Japan?  

 

A (Dr Naoko Doi): The Energy Conversion Law has been amended to include non-fossil 

energy, so all energies including all fossil fuels, renewables and other non-fossil fuels, 
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need to be regulated. The industry sector and commercial sector regulated by this law 

have to report the annual consumption of fuels aside from the fossil fuels. Non-fossil 

fuels need to be utilized efficiently, including variable renewable energies. 

 

6-2-3. Session 3: Energy Efficiency in Transport 

 

a) Improving Energy Efficiency in Transport Sector of Singapore 

Professor Qiang Meng (Department of Civil and Environmental Engineering (CEE), 

National University of Singapore)  

 

Key points 

・On the land transportation, the Singapore government is committed to reduce peak 

land transport emissions from the 2016 peak by 80% by or around 2050 mid-century 

through a holistic vehicle electrification plan. 

・On the maritime industry, each container ship requires tugboats. Therefore, electric 

tugboats and optimal tugboat scheduling are needed to save energy. 

・On the aviation industry, Changi Airport is upgrading its lighting and chilling systems 

to enhance energy efficiency of airport operations. The airport will step up its solar 

deployment on terminal buildings. 

 

Summary 

Singapore is a small city with a high population density. Although the airport is the second 

busiest in Asia and PSA Corporation is ranked number two in terms of container 

throughput worldwide, it is livable and sustainable city.  

Singapore has an extra-developed road network which takes up 12% of the total land 

area. More than 60% (around one million vehicles) are private and rental cars. The car 

ownership rate is kept around 11% due to implementing Certificate of Entitlement (COE) 

management. On the other hand, two-thirds of daily individual travel trips are overtaken 

by buses and MRTs. About 1,000 vessels in Singapore water areas and one vessel 

leaves or enters every two-three minutes. 298,000 aircraft movements were recorded 

from January to November 2023.  

Singapore works towards reducing its greenhouse gas emissions by using less carbon-

intensive fuels, and by improving energy efficiency. A whole-of-government approach has 

been adopted to implement measures to improve energy efficiency and reduce the 

energy use of various sectors. Government agencies actively promote energy efficiency 

in five sectors through legislation, incentives, public education, etc.  
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Approximately 2.5 million tons of oil equivalent of primary energy were consumed in 2020 

by the transport sector in Singapore 

(https://www.statista.com/statistics/973029/singapore-transport-related-energy-

consumption/). Electricity consumption of transport was 2,899.7GWh in 2022 ranked in 

the third place (www.ema.gov.sg).  

The Singapore government passed the Energy Conservation Act in 2012. Under this Act, 

regulation for Energy Management Practices for Transport Facility Operators was 

enforced in 2013.  

The Singapore government is committed to reduce peak land transport emissions from 

the 2016 peak by 80% by or around 2050 mid-century through a holistic vehicle 

electrification plan. 

Although the Singapore government proposes several incentive schemes to purchase 

EVs, the price is high than that in other economies.  

The Land Transport Master Plan 2040 envisions a land transportation system that is 

convenient, well-connected, and fast.  

SBS Transit Ltd has already adopted strategies to reduce energy consumption. Also, 

SMRT Corporation Ltd is also taking the initiative that will reduce Heating, Ventilation 

and Air-Conditioning (HVAC) energy consumption through predictive AI to adjust 

setpoints, while maintaining commuter comfort.  

On the maritime industry, each container ship requires tugboats. Therefore, electric 

tugboats and optimal tugboat scheduling in order to save energy are needed.  

On aviation Changi Airport is upgrading its lighting and chilling systems to enhance 

energy efficiency of airport operations. Moreover, the airport will be stepping up its solar 

deployment on terminal buildings. 

 

b) Improving Energy Efficiency in Transport in Malaysia 

Mr Huzaimi Nor Bin Omar (Chief Operating Officer, ChargeEV, Green EV Charge Sdn 

Bhd, Malaysia)  

 

Key points 

・National Energy Transition Roadmap (NETR) 2023-2050 was launched, focusing on 

carbon emission reduction towards realizing the Net Carbon Emission 2050. 

・Manufacturing incentives and voluntary energy efficient vehicle labeling schemes are 

implemented. Electric vehicles take center stage as the primary focus that EV 

penetration is expected to be 15% by 2030, 38% by 2040, and 80% by 2050. 

・National EV Taskforce (NEVTF) and National EV Steering Committee (NEVSC) look 
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at the progress of EVs. 

 

Summary 

Regarding policy push for energy efficiency transport in Malaysia, Low Carbon Mobility 

Blueprint (LCMB) 2021-2030 is the first holistic policy document on land transport. The 

transportation sector is the highest contributor to emissions (20-29%) and final energy 

consumption (27%). As of last year, 33 million vehicles, 46% of which belong to 

passenger vehicles and motorcycles. Also, vehicle sales reached the highest (719,000s 

vehicles) last year. Moreover, the National Energy Transition Roadmap (NETR) 2023-

2050 has been launched recently. NETR focused on carbon emission reduction towards 

realizing the Net Carbon Emission 2050.  

Various initiatives are taken. First, manufacturing incentives and voluntary energy 

efficient vehicle labeling schemes are implemented. Second, launched in 2022, electric 

vehicles take center stage as the primary focus that EV penetration is expected to be 

15% by 2030, 38% by 2040, and 80% by 2050. Finally, the National EV Taskforce 

(NEVTF) and the National EV Steering Committee (NEVSC) look at the progress of EVs.  

Due to these initiatives, EV market is growing in Malaysia. However, only 1.8% EV 

penetration rate in 2023.  

He introduced YINSON Greentech which is aiming to accelerate the transition towards a 

net zero world. 

 

c) Improving Energy Efficiency in Transport in the Philippines 

Dr Noriel Christopher Tiglao (National College of Public Administration and 

Governance (NCPAG), University of the Philippines)  

 

Key points 

・In 2015, the transport sector contributed to 34% of the total Philippines greenhouse 

gas emissions, with road transport accounting for 80% of those emissions. 

・Based on the transportation modeling, expansion of mass transit network is the single 

policy scenario that contributed to a higher overall reduction in petroleum and 

alternative fuel consumption levels. 

・The Comprehensive Roadmap for the Electric Vehicle Industry has four components: 

EVs and charging stations, manufacturing component, research and development, 

and human resource development. 
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Summary 

Dr Noriel Christopher Tiglao made a presentation on Energy Efficiency in Transport in 

the Philippines.  

In the Philippines, the total final energy consumption (TFEC) increased from 18.61Mtoe 

in 1990 to 32.224Mtoe in 2016, increasing annually by 2.8%. The TFEC of the 

transportation sector had increased by an average of 5.5% per year. In the 1990s, the 

residential sector had the largest share of TFEC whereas the transportation sector 

ranked second. From 2000 to 2016, the transportation sector occupied the largest share 

of total final energy consumption, with an average share of 34.2%. The road 

transportation mode consistently had the largest share, followed by the water 

transportation and air transportation mode. The rail transportation mode has little 

demand for energy, but this would change in the future. Diesel consistently had the 

largest share, followed by gasoline. The transportation sector is highly dependent on 

fossil fuels and it will remain as the highest energy consuming sector.  

In the Philippines, the transportation sector is the largest source of air pollution and 

energy-related GHG emissions. In 2015, transport GHG emissions contributed to 34% 

of the total Philippines GHG emissions, with road transport accounting for 80% of those 

emissions. Similarly, 74% of air pollutants come from transport sources. Here. the 

transport sector in the Philippines is energy-intensive and contributed about 35.6MtCO2e 

and 27.4MtCO2e of emissions in 2019 and 2020, respectively.  

In April 2021, the Philippines submitted its NDC. The Philippines commits to a projected 

GHG emissions reduction and avoidance of 75%, of which 2.71% is unconditional. Data 

from the Department of Transportation indicates that from a baseline of 24.02MtCO2e in 

2010, the GHG contribution from the transport sector is projected to grow to 

87.10MtCO2e in 2030 and 166.07MtCO2e in 2040. Based on initial calculations, 

transport projects can contribute to a GHG reduction of 10.03MtCO2e in 2030 and 

14.23MtCO2e in 2040. Notably, rail has the largest contribution to GHG reduction at 

6.79%.  

Based on the transportation modeling, the expansion of the mass transit network is the 

single policy scenario that contributed to a higher overall reduction in petroleum and 

alternative fuel consumption levels. This is followed by the vehicle restraint (TDM) policy. 

The motor vehicle inspection system did not contribute to a significant reduction in fuel 

consumption.  

The Electric Vehicle Industry Development Act (EVIDA) ensures the Philippines’s energy 

security and independence by reducing reliance on imported fuel for the transport sector 

and provides an enabling environment for the development and adoption of EVs and EV 
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charging stations.  

The Comprehensive Roadmap for the Electric Vehicle Industry (CREVI) refers to a 

National Development Plan for the EV industry which has four components: EVs and 

charging stations, manufacturing component, research and development, and human 

resource development.  

National Energy Efficiency and Conservation Plan (NEECP) is a comprehensive 

framework and plan that institutionalizes energy efficiency and conservation in the 

domestic across key sectors. It forecasted that the Philippines’s energy mix in 2040 will 

appear like the energy mix to date, with a strong emphasis on oil products. This is due, 

in part, to the predicted continued demand for diesel and petrol from the transportation 

sector. While there have been programs to test electric vehicles and the use of natural 

gas in public transport, these have been limited.  

The Philippine Energy Labelling Programs (PELP) is the development and rollout of 

energy performance requirements. Eco-driving has the potential to reduce fuel 

consumption. The observed engine fuel rate for eco-driving reduces by 41% compared 

to aggressive driving.  

Two strategies come out: Transport Vehicles Fuel Economy Labeling Program (VFELP) 

needs cooperation between the private sector as well as the government agency. At the 

same time, research and development require co-create programs for incentivizing fuel 

efficiency and emission reduction. Public transport is key to keeping management and  

competition standards.  

 

d) Achievement and Potential of Multi-Pathway Approach in Road Transport Sector 

-Japan's Experience 

Mr Takao Aiba (Vice Chairperson of Environmental Policy Subcommittee, and  

Chairperson of International Climate Change Policy Expert Group, Japan Automobile 

Manufacturers Association, Inc, (JAMA) ) 

 

Key points 

・Japan has reduced 23% of CO2 emissions from the road transport sector, comparing 

with 9% in the US and 3 % in Germany and the Netherlands. 

・ An integrated approach is essential. There are four pillars: 1) automobile 

manufacturers should provide more fuel-efficient vehicles, 2) fuel suppliers should 

provide diversified fuel supply, 3) users/customers should select environmentally 

friendly cars, and 4) governments should enforce traffic flow improvement. 

・Study findings of the JAMA's scenario-based analysis show that there is potential not 
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only for 100% BEVs, but also for a wide variety of electrified vehicles including HEVs 

and PHEVs and the use of Carbon-Neutral Fuel (CNF) for global CO2 emissions 

reduction in road transport to be in line with the IPCC's 2050 1.5-degree climate 

scenarios. 

 

Summary 

Mr Takao Aiba made a presentation on achievement and potential of multi-pathway 

approach in road transport sector.  

Japan Automobile Manufacturers Association, Inc (JAMA) is a non-profit industry 

association comprising Japan's 14 manufacturers of passenger cars, trucks, buses, and 

motorcycles. JAMA member companies are making efforts towards carbon neutrality by 

2050 by developing technologies to further reduce automotive CO2 emissions. 

Technology-neutral stance is important, which means a diversity of options is crucial to 

achieving carbon neutrality. Many pathways exist toward carbon neutrality.  

Japan has reduced 23% of CO2 emissions from the road transport sector. This is 

indispensable when it comes to 9% increase in the US, 3% increase in Germany, and 

3% increase in the Netherlands. It could be said that Japan is the leader in emission 

reduction in the transportation sector.  

An integrated approach is essential. There are four pillars: automobile manufacturers 

should provide more fuel-efficient vehicles, fuel suppliers should provide diversified fuel 

supply, users/customers should select environmentally friendly cars, and governments 

should enforce traffic flow improvement. By implementing an integrated approach Japan 

is steadily reducing CO2 emissions from 2000.  

Study findings of the JAMA’s scenario-based analysis show that the supply of Carbon-

Neutral Fuel (CNF), which comprises of biofuel and synthetic fuel, could take a crucial 

role. These pathways are recognized in the G7 communique and the Global Stocktake 

at COP28.  

To sum up, Japan has been a leader in CO2 emission reduction in the road transportation 

sector among G7 members through the Integrated Approach. Particularly expanding line 

up of electrified vehicles suitable for regional circumstances, which is in line with the 

range of pathways’ concept, has improved energy efficiency. Based on the quantitative 

scenario analysis, JAMA believes that there is potential not only for 100% BEVs, but also 

for a wide variety of electrified vehicles including HEVs and PHEVs and the use of CNF 

for global CO2 emissions reduction in road transport to be in line with the IPCC's 2050 

1.5-degree climate scenarios. 
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e) Q&A and Discussions 

 
Key points 

・In Singapore, the government is also concerned about the impact of EV charging 

demand on the capacity of grid. A smart charging strategy is also important. The 

highest EV charging demand at HDB could be after 6pm. 

・Malaysia tries to understand the demand for generation and distribution on the grid. 

Currently initiatives on EVs are integrated. Malaysia understands there is huge 

potential for energy storage. 

・In the Philippines monitoring enforcement and evaluation are key things. Moreover, 

there is a need to work with the private sector for reporting. Co-production and co-

creation approaches are needed for stronger stakeholder cooperation and improving 

collaborative governance. 

・In Japan the fuel economy standards using the top-runner approach set a very high 

target to reduce CO2 emissions. Backed by government incentives, the share of HEVs 

grew dramatically, which contributed to improving fuel economy in Japan. 

 

Summary 

Q: What is the impact on the electricity grid? How do different economies deal with the 

electricity grid? 

 

A (Mr Huzaimi Nor Bin Omar): Currently initiatives on EVs are integrated. As mentioned, 

all stakeholders are involved in task forces. During the EV projection, Malaysia tries to 

understand the demand for generation and distribution on the grid. The number of EVs 

is primitive now but he forecasted that regulation would come soon. Technologies such 

as energy storage systems are taken into carefully. Malaysia understands there is huge 

potential for energy storage as well. 

 

A (Prof Qiang Meng): The majority of people in Singapore are living in the government 

house. When the government designed the building, they already had electricity. 

However, in the future, demand will grow. Therefore, the government is concerned about 

the impact of EV charging demand on the capacity of the grid. A smart charging strategy 

is also important. The highest charging demand is after six pm. The government might 

need a sub-system of the grid.  

 

A (Dr Noriel Christopher Tiglao): In the Philippines the issues are not only grid supply, 

but island matters. In order to ensure better energy for an island, the government tries to 
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set strict targets on shares of renewable energy.  

 

A (Mr Takao Aiba): Depending on the charging situation, people want to reduce charging 

time. If people use quick charging systems, charging time will be reduced, but the impact 

on the grid increases. The city is fine with this situation, but in the rural area is not so 

easy. 

 

Q (To Dr Noriel Christopher Tiglao): The Energy Conservation Law was amended so that 

50,000KWh of power should be reported back to the government. How will the 

government implement this reporting system? 

 

A (Dr Noriel Christopher Tiglao): Monitoring enforcement and evaluation are key things. 

He believes that there is a need to work with the private sector for reporting. Co-

production and co-creation approaches should be widely explored for improving 

collaborative governance.  

  

Q (To Mr Takao Aiba): What are the main factors according to the CO2 reduction in the 

Japanese case?  

 

A (Mr Takao Aiba): The fuel economy standard using the top-runner approach, setting a 

very high target, has been effective. Backed up by the government’s economic incentive 

support, from the end of 2000s the share of HEV grew dramatically, which contributed to 

improving the fuel economy in Japan. Moreover, small cars/kei-cars account for 30-40% 

in Japan which features the Japanese market.  

 

Q (To Professor Qiang Meng): On slide 10 why is tax on EVs higher than conventional 

cars? Why does the government treat EVs negatively? 

 

A: I got the information from the website. Will double-check. But I assume that road tax 

will be decided by the power of cars.  

  

Q (To Mr Takao Aiba): Do you consider the production costs of fuels?  

 

A (Mr Takao Aiba): The production costs of synthetic fuel are important. 60% or two-thirds 

of its costs are green hydrogen. If green hydrogen costs are reduced, so is synthetic fuel. 

Brazil has a capacity for biofuel. The production costs depend on the environmental 
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factors of production. 

 

6-2-4. Session 4: Energy Efficiency in Industry 

 

a) Improving Energy Efficiency in Industry in Chinese Taipei 

Dr Tze-Chin Pan (Deputy Division Director, Energy Policy and Planning Division, Green 

Energy and Environment Research Laboratories, Industrial Technology  

Research Institute, Chinese Taipei) 

 

Key points 

・Considering that the growth rate of electricity consumption in the industrial sector 

dramatically exceeds that of energy demand, Chinese Taipei focuses on improving 

efficiency in electricity usage. 

・Designated factories in Chinese Taipei are faced with a mandatory target of saving 

electricity by 1%, which means that the total energy saved from 2015 to 2024 should 

exceed the total electricity consumption by 1%. 

・This target is currently under discussion regarding the potential strengthening of future  

targets to also encompass reductions in fossil fuel usage or setting more ambitious 

targets. 

 

Summary 

Chinese Taipei's energy and economic trends in recent decades were observed that 

while the GDP growth significantly outpaced the total energy demand from 2010-2022, 

the contribution of the industrial sector to the GDP rose markedly during this period, 

accounting for 40% of the total output of our economy. Despite this, the energy 

consumption in the industry remained relatively constant.  

The rapid expansion of Chinese Taipei's electronics manufacturing industry, including 

semiconductors manufacturing industry, is believed to have caused this phenomenon. 

The energy intensity of the electronics manufacturing industry is significantly lower than 

that of heavy industries. For example, in Chinese Taipei, the energy intensity of the paper 

industry is about 16 times that of electronics manufacturing industry. Considering that 

the growth rate of electricity consumption in the industrial sector dramatically exceeds 

that of energy demand, the policy focus in Chinese Taipei is centered on improving 

efficiency in power usage.  

A pivotal element of Chinese Taipei's policy framework is the designation of large energy 

users who are subject to regulatory requirements aimed at driving continuous 
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performance improvements. The designation thresholds consider factors such as fossil 

fuel consumption volumes or electricity contract capacity. Factories that are designated 

are required to appoint energy management officers who must obtain certification from 

government to oversee compliance.  

These factories are also mandated to undergo energy audits conducted by energy 

management officers and report comprehensive consumption data to authorities 

annually. This reporting system enables authorities to monitor trends, identify priority 

sectors and technologies, and inform the development of new policies based on insights 

gleaned from aggregated industry data.  

Designated factories in Chinese Taipei are faced with a mandatory target of electricity 

saving by 1%, which means that the total energy saved from 2015 to 2024 should exceed 

the total electricity consumption by 1%. However, discussions are currently underway 

regarding the potential strengthening of future targets to also encompass reductions in 

fossil fuel usage or setting more ambitious goals for the largest energy consumers.  

Subsidy programs serve to complement regulatory measures by incentivizing the 

replacement of outdated equipment with more efficient models. Additional performance-

based incentives are available for projects that can exceed energy savings thresholds of 

10% or more.  

Looking ahead, Chinese Taipei's new energy-saving strategy will focus on deploying 

emerging efficiency-boosting technologies and transitioning demonstration projects to 

wider adoption. 

 

b) Improving Energy Efficiency in Industry in Korea 

Mr Minkyu Kim (Associate Research Fellow, Department of Energy Demand and  

Policy Analysis, Korea Energy Economics Institute (KEEI), Korea) 

 

Key points 

・Under the Korea's voluntary energy efficiency targets program, the government 

collaborates with about 30 significant energy-intensive corporations, which account for 

over 60% of industrial energy usage. 

・Those corporations pledge to annual improvement targets for their energy intensity 

with a partnership agreement with the authorities. 

・The Korean LEEN initiative (Learning Energy Efficiency Networks) fosters innovation 

and facilitates knowledge-sharing among small and medium-sized companies, 

through workshops, diagnostic services, and other collaborative activities. 
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Summary 

The manufacturing industry in Korea, which constitutes over 27% of the Gross Domestic 

Product (GDP), serves as the economic backbone of the economy. This sector is also 

responsible for over 50% of the economy’s energy consumption.  

Given the industry's critical role in both the economic and environmental spheres, 

enhancing efficiency is prioritized to bolster decarbonization targets and fortify energy 

security. The energy intensity of Korea, a metric that gauges the energy efficiency of its 

economy, surpasses that of numerous major economies and is improving at a relatively 

slower pace on average.  

Under the aegis of Korea's voluntary energy efficiency targets program (KEEP 30 ; Korea 

Energy Efficiency Partnership 30), the government collaborates closely with about 30 

significant energy-intensive corporations, which collectively account for over 60% of 

industrial energy usage. Firms participating in this program pledge to annual 

improvement targets for their energy intensity, facilitated through a partnership 

agreement with the authorities.  

Incentives such as support for technology development or tax benefits are subsequently 

provided, contingent on regular performance evaluations. The Korean LEEN initiative 

(Learning Energy Efficiency Networks) augments this approach by instituting regional 

networks designed to foster innovation and facilitate knowledge-sharing among small 

and medium-sized enterprises, through mechanisms such as workshops, diagnostic 

services, and other collaborative activities. 

  

c) Improving Energy Efficiency in Industry in Thailand 

Mr Wisaruth Maethasith (Engineer, Professional Level, Energy Regulation and  

Conservation Division, Department of Alternative Energy Development and Efficiency, 

Ministry of Energy, Thailand)  

 

Key points 

・The key policy measures targeted at the industrial sector encompass mandatory 

energy management standards for designated high energy usage factories and 

buildings. 

・ The designated facilities are obligated to appoint energy managers, implement 

management systems, and submit annual compliance reports to be verified by 

independent auditors. 

・Thailand provides financial incentives such as equipment subsidies, which cover upper 

30% of project costs for energy efficiency upgrades that meet the stipulated  
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payback criteria. 

 

Summary 

Thailand’s National Energy Efficiency Plan, which aspires to achieve a 36% reduction in 

energy intensity by the year 2037, relative to the levels recorded in 2010. Given that the 

manufacturing sector has emerged as the predominant energy consumer at the 

economy’s level, enhancements in industrial energy efficiency are deemed 

indispensable for the realization of this ambitious, economy-wide objective.  

Under Thailand's plan, the key policy measures targeted at the industrial sector 

encompass mandatory energy management standards for designated high energy 

usage factories and buildings. The designation thresholds consider factors such as 

annual electricity consumption volumes. Facilities that have been designated are 

obligated to appoint energy managers, implement management systems, and submit 

annual compliance reports, which are to be verified by independent auditors.  

In addition to the regulatory requirements, Thailand provides financial incentives such as 

equipment subsidies, which cover upper 30% of project costs for energy efficiency 

upgrades that meet the stipulated payback criteria. Tax incentives are also in place to 

encourage investments in energy efficiency.  

Furthermore, Thailand is at the forefront of pioneering approaches to harness greater 

private sector investment in energy efficiency. This is achieved by bundling standardized 

factory project opportunities into investable financial products, which are certified based 

on projected savings and returns. The aim of this initiative is to amplify the impacts of 

energy efficiency by private sector. 

 

d) Improving Energy Efficiency in Industry in Japan 

Mr Akira Ishihara (Special Adviser, International Cooperation Division, the Energy  

Conservation Center, Japan (ECCJ)) 

 

Key points 

・Considering the revisions to Japan's Energy Conservation Act, new strategies have 

been devised with the objective of promoting a transition in energy usage away from 

fossil fuels. 

・Benchmark targets, which were previously applicable only to the most energy-intensive 

industries, have been expanded to additional sub-sectors within both the industry and 

commercial buildings. 

・Overall, Japan's experience emphasizes the importance of integrated policy packages 
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that combine clear economy-wide objectives with tailored support measures, suited to 

the varying circumstances of industries and company sizes. 

 

Summary 

Despite an overall decrease in the industry's energy consumption in Japan, achieving 

further reductions would necessitate multilateral approaches, given the diverse 

circumstances across sectors.  

The substantial gains of the past were largely attributed to the implementation of the best 

available technologies, such as combined heat and power systems and heat recovery. 

These technologies have now been widely adopted, indicating that the scope for 

incremental improvements solely through individual technologies might be limited.  

Considering the revisions to Japan's Energy Conservation Act, new strategies have been 

devised with the objective of promoting a transition in energy usage away from fossil 

fuels. Benchmark targets, which were previously applicable only to the most energy-

intensive industries, have been expanded to encompass additional sub-sectors within 

both the industry and commercial buildings.  

Companies bear the responsibility of establishing internal efficiency and decarbonization 

targets and plans, adhering to the guidelines set forth by the government. Moreover, the 

government also delineates actual economy-wide reduction objectives that companies 

strive to collectively achieve.  

Energy audits persist in playing a crucial role in driving performance improvements. Local 

platforms have been instituted to bolster information sharing and provide support for 

small and medium-sized enterprises that might lack in-house expertise. These audits 

consider optimization opportunities across various stages, ranging from minor retrofits to 

large-scale investments.  

Looking towards the future, several technologies have high potential to improve the 

industries energy intensities. Heat pumps, for instance, are witnessing broader 

application in the industry owing to technical advancements, offering not only efficiency 

benefits but also a pathway for transitioning to lower-carbon electricity. The coordination 

of multiple efficient systems is demonstrating growing implementation, as evidenced by 

the integrated energy hub for an industrial park.  

Digitalization also paves the way for new opportunities to visualize and optimize entire 

production processes. Overall, Japan's experience accentuates the importance of 

integrated policy packages that amalgamate clear economy-wide objectives with tailored 

support measures, suited to the varying circumstances of industries and company sizes. 
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e) Q&A and Discussions 

 

Key points 

・The existence of a target is necessary for the progress of energy conservation. The 

existence of a target allows more efficient use of economic subsidies, leading to 

efficient energy conservation. 

・Improving awareness of the effects of energy conservation is important for promoting 

energy conservation. A lack of accurate information on the economy and effects of 

energy conservation leads to a lack of awareness, hindering energy conservation. 

Therefore, government intervention is necessary. 

・Differences in judgment criteria between management and operational workers can be 

a factor hindering energy conservation. Even if the workers feel energy efficiency 

deterioration of the equipment, the management may hesitate to make new 

investments for equipment. Third-party perspectives are needed. 

・There is a need to address cases where energy conservation investments are not 

made due to lack of knowledge of energy conservation for investment decision-makers. 

Workers should provide information to decision-makers. 

 

Summary 

Q (to Dr Tze-Chin Pan): Dr. Pan mentioned that Chinese Taipei has a policy of reducing 

electricity consumption by 1% every year, and currently, a review of this policy is being 

considered. In the discussions for the review, will renewable energy be included as a 

target in addition to fossil fuels? 

 

A (Dr Tze-Chin Pan): Including renewable energy as a target could be one option. On 

the other hand, it could also be considered to raise the original target of reducing 

electricity consumption by 1% itself. Either way, the direction is still under discussion at 

present.  

 

Q (to Mr Minkyu Kim): What kind of incentives are given in the voluntary energy efficiency 

improvement program in the industrial sector of Korea?  

 

A (Mr Minkyu Kim): The government evaluates the progress of energy conservation, and 

depending on the level of evaluation, incentives including economic ones such as tax 

benefits are given. 
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Q (to Mr Wisaruth Maethasith): In the system of reporting energy consumption in 

Thailand, is it mandatory for companies to set energy conservation targets?  

 

A (Mr Wisaruth Maethasith): In Thailand, companies are required to set energy 

conservation targets, but there is no specification of numerical targets or the types of 

energy to be targeted.  

 

Q (to Mr Akira Ishihara): Since the goal of companies is to maximize profits, especially 

in small and medium-sized enterprises, it is likely that they would prioritize investment 

towards business expansion over energy-saving investment. How should this be 

addressed?  

 

A (Mr Akira Ishihara): In small and medium-sized enterprises, there is a lack of 

knowledge and key persons regarding energy conservation. Therefore, in small and 

medium-sized enterprises, energy audits and analysis of energy-saving potential are 

important, and government support for these is necessary.  

 

Q (to all presenter): Energy conservation brings benefits to companies and is expected 

to progress based on market principles. In this context, is there a significance for the 

government to implement energy conservation policies?  

 

A (Dr Tze-Chin Pan): There could be cases where energy conservation investments are 

not made because those who make investment decisions or workers who should provide 

information to decision-makers do not have knowledge of energy conservation. Also, 

there could be cases where energy conservation is not performed due to financial 

constraints. Energy conservation policies are necessary to address such cases. 

 

A (Mr Wisaruth Maethasith): Differences in judgment criteria between management and 

the field can also be a factor hindering energy conservation. Even if the field feels the 

deterioration of energy efficiency of the equipment, the management may hesitate to 

make new investments for equipment that is financially operational. To address such 

problems, the opinion of a third party would be necessary.  

 

A (Mr Akira Ishihara): The existence of a target is also necessary for the progress of 

energy conservation. There are targets for the government and companies, and the 

existence of each target allows for more efficient use of economic subsidies and efficient 
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energy conservation. This is the same for not only energy conservation but also climate 

change.  

 

A (Mr Minkyu Kim): Improving awareness of the effects of energy conservation is also 

important for promoting energy conservation. In Korea, the awareness of the importance 

of energy conservation is high, but there are cases where support for energy 

conservation is small compared to government support for renewable energy. This is due 

to a lack of accurate information on the economy and effects of energy conservation, 

leading to a lack of awareness. From this perspective, the importance of energy 

conservation should be appealed to society. 

 

6-2-5. Session 5:Energy Management System and Smart City 

 

a) APEC Low-Carbon Model Town (LCMT) Project 

Mr Minh Tran (Deputy Head, Environment and Regional Sustainability Department,  

Institute of Regional Sustainable Development, Viet Nam) 

 

Key points 

・“Da Lat” was selected as the case studies to prevent emissions caused by incineration 

of solid waste and to contribute to generation of electricity for local consumption. 

・Introduction of EVs leads to reduction of dependence on fossil fuel run vehicles and 

GHG emission. Modal shift leads to reduce road congestion and provide added 

attraction to tourists. Energy management systems can help reduce energy by up to 

20% when installed. 

 

Summary 

The aim of the APEC Low-Carbon Model Town (LCMT) project is to conduct feasibility 

studies on low-carbon development and develop low-carbon visions for cities based on 

international best practices.  

Low carbon intervention is conducted in pre-selected assessment areas, town structures 

and buildings, transportation, untapped energy, multi-energy and area energy system, 

renewable and energy management system, overall city. There are three sources of 

funding for interventions, multi-lateral funding agencies, government funding, private 

sector entrepreneurs and post-workshop consultation to be undertaken to gather data to 

facilitate assessment in feasibility study.  

Case studies of regions “Da Lat” resembling operating scenario had been selected and 
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they provide some learnings. Potential to prevent emissions caused by incineration of 

>160MT of solid waste and contribute to generation of electricity for local consumption. 

Introduction of EVs leads reduction of dependence on fossil fuel run vehicles and reduce 

GHG emission. Modal shift also leads reduce road congestion and provide added 

attraction to tourists. Implementation of Green Building Standards increase energy 

requirement in buildings and reduce GHG emissions. Introduction of ride sharing options 

and improving public transport system reduce requirement of fossil fuel vehicles and 

provide business opportunities for locals. Energy consumption in buildings expected to 

increase by 10% CAGR (Compound Average Growth Rate) between 2010 & 2030 under 

existing conditions. Energy Management System can help reduce energy by up to 20% 

when installed. 

 

b) Energy Management System and Smart Cities: Current Situation and its Future 

in the Philippines  

Mr Felix William Fuentebella (Undersecretary, Office of Undersecretary, Department of  

Energy, the Philippines)  

 

Key points 

・The Philippines energy plan 2023-2050 shows Renewable Energy (RE) share in power 

generation to be 35% by 2030 and 50% by 2050. The plan implements an energy 

management system among designated establishments, an energy management 

program by government, and efficiency guidelines for buildings design. 

・The Smart and Green Grid Plan (SGGP) forms part of the Philippines Energy Transition 

Program. The aggressive RE targets require the timely expansion of the transmission 

system to integrate and manage the additional RE capacity to come online from 2024 

to 2040. 

 

Summary 

The future energy scenario in the Philippines include five points, energy saving, power 

generation mix, emerging technologies, ICT, energy resiliency. And there are three 

energy strategic framework as access to affordable energy, reliability and resiliency and 

clean and sustainable energy.  

In the Philippines energy plan 2023-2050, reference is 35% Renewable Energy (RE) 

share in power generation mix by 2030 and 50% RE by 2030-2050. There are some 

plans for energy efficiency and conservation act such as Implementation of Energy 

management system among designated establishments, government energy 



59 
 

management program and guidelines on energy conserving design of buildings. And 

fiscal incentives and energy efficiency excellence awards is valid.  

The smart grid visions of smart power generation, smart utility and smart home and cities 

are conducted to ensure the seamless integration of additional renewable energy 

capacity to the grid in the coming years. The Smart and Green Grid Plan would serve as 

the basis for the transmission development plan.  

The Smart and Green Grid Plan (SGGP) forms part of the Philippines Energy Transition 

Program and will complement the Philippines energy plan 2023-2050. The aggressive 

RE targets require the timely development of smart and green transmission system to 

integrate and manage the additional RE capacity expected to come online from 2024 to 

2040. 

 

c) Implementation of Energy Management System on Campus Buildings in 

Indonesia 

Dr Sentagi Sesotya Utami (Associate Professor, Engineering Physics, Faculty of  

Engineering, Universitas Gadjah Mada (UGM), Indonesia) 

 

Key points 

・In Indonesia, the Integrated Smart and Green Building (INSGREEB) in campus building 

is installed. 

・INSGREEB started in 2012, focusing on integrating building physics and acoustics 

using smart instrumentation and systems, and adapted to COVID-19 conditions. The 

innovation continues with a new paradigm “Healthy, but still energy efficient” from 2020. 

 

Summary 

In Indonesia the Integrated Smart and Green Building (INSGREEB) in campus building 

is installed. INSGREEB starts in 2012 and focus on integrating building physics and 

acoustics using smart instrumentation and systems and adapted to COVID-19 conditions, 

the innovation continues with a new paradigm “Healthy, but still energy efficient” from 

2020.  

Carbon emission in Indonesia, distribution of CO2 emissions by Building increase from 

29% in 2011 to 36% in 2021. So, to set Green Building Goal is important. Green Building 

Goals have four aspects. Human development and mastery of science and technology, 

sustainable economic development, equitable development, strengthening Indonesia’s 

resilience and governance are valid and they are pillars of Indonesian development for 

2045.  
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Smart building system includes nine principles, Automatization, Connected and 

Integrated, Energy Management Implemented, Cyber Security Applied, Use of Artificial 

Intelligence, User Satisfaction, Flexible, Ongoing Monitoring, Inclusive. About 

Automatization, Lighting automation, Thermal and Indoor Air Quality (IAQ), Control 

Algorithm is applied. About User Satisfaction, the platform adapts and prioritizes the 

building occupant’s needs in terms of safety, health, comfort, accessibility, security while 

improving life quality and increasing productivity is the key to achieve occupant 

satisfaction. 

 

d) Q&A and Discussions 

 

Key points 

・Energy management systems can be implemented effectively at the institution, city, 

and economy-wide level. 

・Artificial intelligence (AI) software has great potential but is far from being realized. 

Future efforts should focus on using AI to meet human needs for energy services more 

efficiently, which requires better measurement systems. 

 

Summary 

Q: If technology such as AI makes growing energy consumption much faster than other 

uses of energy? And also, technology makes agriculture, which is currently small, 

become much more important in terms of energy use?  

 

A (Mr Minh Tran): As far as data centers are concerned, we seem on for example, in our 

office, if we digitalize our entire system, we save on space. So basically, it's a behavior 

shift of the entire world. So, no problem with that.   

On the agricultural side, if we come up with a better design for energy, transit session 

markets, it can be captured because what we are measuring there are emissions. The 

energy transition market is still being developed globally.   

 

A (Dr Sentagi Sesotya Utami): I believe that the technology of computers and data 

centers is very advanced now. We had to send off apple11 with the size of computer 

room. Now we can say that just one touch screen, something like that to send out our 

launcher or Apollo11. It still exists now. This is just an example that you know technology 

can adapt with the use of energy itself.   
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A (Mr Felix William Fuentebella): The smart city or smart technology enables the solution.  

 

Q: Is there any thinking around managing energy use from air conditioning due to 

reducing humidity?   

 

A: (Dr. Sentagi Sesotya Utami): In order to move out the humidity the most effective way 

is actually through air exchange. If we have an air exchange, we have the potential of 

having natural ventilation that would be very green. That is what we want to have in our 

green buildings to avoid using a lot of mechanical systems. 

 

6-2-6. Session 6: Closing Remarks 

Dr Kazutomo Irie, President, Asia Pacific Energy Research Centre (APERC) 

 

Dr Irie was very appreciative to all the speakers, moderators, and active participants. He 

concluded this symposium was rich and multi-faceted contents, and informative and 

encouraging for those who are persuading decarbonization ultimately toward carbon 

neutrality. Dr Irie stated that APERC will continue move forward with the APEC sectoral 

symposium and APERC was planning to organise the third symposium on bioenergy in 

approximately October 2024 in Thailand in cooperation with the Thai ministry of energy.   

And he introduced the sixth 2024 ESCI Energy Smart Communities initiative best 

practices Awards Program hosted by Chinese Taipei. 

 

6-2-7. Site Visit - Day2 (24 January) 

Tokyo Denki University 10:00-12:00 

Fifty-one individuals attended Tokyo Denki University site visit. 

Tokyo Denki University (TDU) is an integrated science and engineering university 

founded in 1907 (formerly Denki School). TDU Senju Campus is engaged in a variety of 

CO2 reduction initiatives. They adopt vertical installed huge Thermal Capsule, Air-flow 

window with Retro-reflective film, Breeze air conditioning system, and energy-saving 

operation coordination with monitoring system for calculate the number of people in the 

room. They also provide real-time monitoring of electricity consumption, CO2 emissions, 

and water usage. These initiatives are unique and have had a significant effect on 

reducing electricity consumption and CO2 emissions.



62 
 

7. Symposium Analysis 

APEC Symposium on Pursuing Decarbonization of Fossil Fuels on 11 and 12 October 2023 in Kobe City, Hyogo, Japan. 

In the symposium, including speakers, participants, and organizers, more than 60 individuals participated. 26 attendees completed the 

evaluation survey. 

 

 

Figure 1.  APEC Project Evaluation Survey on Fossil Fuels 



63 
 

According to the survey results shown in Figure 1, most respondent thought that the objectives in the symposium were clearly defined 

and easily understood. 

In general, the survey results support the notion that it achieved the intended objectives. Some respondent thought that the presentations 

were a bit compressed in time and needed more time to get more details. Some request more sessions focus on decarbonization of fossil 

fuels other than renewable energies.  
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APEC Symposium on Promoting Energy Efficiency and Energy Management System on 23 and 24 January, 2024 in Shinagawa, 

Tokyo. 

In the symposium, including speakers, participants, and organizers, more than 60 individuals participated. 25 attendees completed the 

evaluation survey.

 

Figure 2.  APEC Project Evaluation Survey on Fossil Fuels 
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According to the survey results shown in Figure 2, most respondent thought that the agenda items and topics covered were relevant and 

the content was well organized and easy to follow. The symposium included diverse viewpoints across economies and professions. The 

symposium was a good foundation for future international cooperation and discussion among APEC economies. Some respondent 

thought that this type of symposium should be a two-day event to allow more time for the Q&A. For reasons unknown, one person shows 

a negative reaction for applying the project’s content and knowledge gained at his/her workplace.  

The participation rate of female speakers should be increased. 
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8. Appendix 

8-1. Agenda 

 

APEC Symposium on Pursuing Decarbonization of Fossil Fuels 

11-12 October 2023 in Kobe City, Hyogo, Japan 

 

Venue: Banquet hall “Kairaku” on the B1 Floor, Kobe Portopia Hotel 

(JST) 

Wednesday, 11 October 

MC: Prof Mayumi Matsumoto, Visiting Associate Professor, Special 
Division of Environmental and Energy Sciences, Komaba Organization for 
Educational Excellence (KOMEX), the University of Tokyo, Japan 

08:30-09:00 Registration 

09:00-09:20 1. Opening Session 

09:00-09:05 
1-1 Opening Remarks 

Dr Kazutomo Irie, President, Asia Pacific Energy Research Centre 
(APERC)  

09:05-09:20 1-2 Keynote Speech: 
Necessity of Decarbonization of Fossil Fuels for Carbon Neutrality 
Ms Reiko Eda, Director for Natural Resources and Energy Research, 
International Affairs Division, Agency for Natural Resources and Energy, 
Ministry of Economy, Trade and Industry (METI), Japan 

09:20-11:20 

2. Hydrogen: 
Evaluation of Current Status and How to Promote Development and 
Deployment 
Moderator: Ms Sichao Kan, Senior Researcher, New Energy System 
Group, Clean Energy Unit, Institute of Energy Economics, Japan (IEEJ)  

09:20-09:40 2-1 Production of Hydrogen I 
Mr Alex Santander Guerra, Head of Division, Energy and Environmental 
Policy and Studies Division, Ministry of Energy, Chile 

09:40-10:00 2-2 Production of Hydrogen II 
Mr Awadh Asyraf Bin Supri, Head of Marketing & Sales, Far East & 
Australia 
Gentari Hydrogen Sdn. Bhd., Malaysia  

10:00-10:20 2-3 Transportation of Hydrogen 
Mr Yuji Chishima, Group Leader of Business Development, Hydrogen 
Business Department, Chiyoda Corporation, Japan 

10:20-10:40 2-4 Transportation of Hydrogen (Liquefied Hydrogen) 
Mr Shintaro Onishi, Senior Staff Officer, Section 3, Business 
Development Department, Project Group, Hydrogen Strategy Division, 
Kawasaki Heavy Industries, Ltd., Japan  

10:40-11:00 2-5 Hydrogen Utilization 
Dr Amgad Elgowainy, Senior Scientist, Distinguished Fellow, and Group 
Leader, Energy Systems and Infrastructure Analysis, Argonne National 
Laboratory, the United States 

11:00-11:20 Q&A for all presenters and discussion 

11:20-11:35 Coffee Break  
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11:35-12:55 

3. Fuel Ammonia: 
Evaluation of Current Status and How to Promote Development and 
Deployment 
Moderator: Mr Mathew Charles Horne, Senior Researcher, Asia Pacific 
Energy Research Centre (APERC) 

11:35-11:55 3-1 Production of Fuel Ammonia from Fossil Fuels 
Mr Yoshikazu Kobayashi, Executive Analyst, New Energy System Group, 
Clean Energy Unit, The Institute of Energy Economics, Japan 

11:55-12:15 3-2 Fuel Ammonia for Power Generation 
Mr Najib Rahman Sabory, General Manager, Decarbonization Promotion 
Section, Planning Division, JERA Co., Inc., Japan 

12:15-12:35 3-3 Ammonia as Fuel in Shipping 
Mr Sergio Alda, Senior Project Officer, Sustainability, European Maritime 
Safety Agency (EMSA), Portugal 

12:35-12:55 Q&A for all presenters and discussion 

12:55-14:10 Lunch Break  Banquet hall “Kairaku” on the B1 Floor 

14:10-16:00 

4. Carbon Capture, Utilization and Storage (CCUS): 
Evaluation of Current Status and How to Promote Development and 
Deployment 
Moderator: Dr Atsushi Kurosawa, Director, Global Environment Program, 
Research and Development Division, Institute of Applied Energy (IAE), 
Japan 

14:10-14:30 4-1 CCUS in Japan 
Dr Kenta Asahina, Mineral and Natural Resources Division, Natural 
Resources and Fuel Department, Agency for Natural Resources and 
Energy, Ministry of Economy, Trade and Industry (METI) , Japan 

14:30-14:50 4-2 CCUS in Australia 
Dr Matthias Raab, Chief Executive Officer, Executive, CO2CRC Limited, 
Australia 

14:50-15:10 4-3 CCUS in China 
Prof Jiutian Zhang, Green Development Institute, Beijing Normal 
University, Secretary General, China CCUS Association of Chinese 
Society for Environmental Sciences, China 

15:10-15:30 

4-4 CCUS in ASEAN 
Dr Usman Pasarai, Senior Researcher, Research Center for Process and 
Manufacture Technology, National Research and Innovation Agency 
(BRIN), Indonesia 

15:30-16:00 Q&A for all presenters and discussion 

16:00-16:15 Coffee Break 

16:15-16:55 

5. Direct Carbon Capture (DAC): 
Evaluation of Current Status and How to Promote Development and 
Deployment 
Moderator: Mr Glen E. Sweetnam, Senior Vice President, Asia Pacific 
Energy Research Centre (APERC)  

16:15-16:35 5-1 R&D for DAC in Japan 
Prof Kenji Yamaji, President, Research Institute of Innovative Technology 
for the Earth, Japan 

16:35-16:55 5-2 R&D/commercialization for DAC in North America 
Mr Adam Baylin-Stern, Director, Policy and Engagement, Carbon 
Engineering, Canada 

16:55-17:15 Q&A for all presenters and discussion 
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17:15-17:20 6. Closing Remarks 
Dr Kazutomo Irie, President, Asia Pacific Energy Research Centre 
(APERC) 

18:00- Reception  Banquet hall “Kairaku” on the B1 Floor 

(JST) Thursday, 12 October 

 Site Visit 
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APEC Symposium on 

Promoting Energy Efficiency and Energy Management System 

23-24 January 2024 in Tokyo, Japan 

 

Venue: Banquet room “RUBY 34” on the 34th Floor, Shinagawa Prince Hotel  

(JST) 

Tuesday, 23 January 2024 
MC: Professor Mayumi Matsumoto, Visiting Associate Professor, Special 
Division of Environmental and Energy Sciences, Komaba Organization 
for Educational Excellence (KOMEX), the University of Tokyo, Japan 

08:30-09:00 Registration 

09:00-09:35 1. Opening Session 

09:00-09:05 1-1 Opening Remarks 
Dr Kazutomo Irie, President, Asia Pacific Energy Research Centre 
(APERC)  

09:05-09:20 1-2 Keynote Speech: 
Mr Hideyuki Umeda, Director for International Policy on Carbon 
Neutrality,  
Agency for Natural Resources and Energy (ANRE), Ministry of Economy, 
Trade and Industry (METI), Japan  

09:20-09:35 

1-3 Keynote Speech: 
Dr Meng Liu, Chair, APEC Expert Group on Energy Efficiency and 
Conservation (EGEEC) and, Deputy Chief, Division of Resources and 
Environment, China National Institute of Standardization, China  

09:35-09:45 Group Photo 

09:45-11:05 
2. Energy Efficiency in Building: Current Situation and Room for 
further improvement 
Moderator: Mr Ting-Jui Sun, Senior Researcher, APERC  

09:45-10:00 2-1 Improving Energy Efficiency in Buildings in Hong Kong, China 
Mr Wallace Leung, Chief Engineer, Energy Efficiency B, Electrical and 
Mechanical Services Department, Government of Hong Kong, China  

10:00-10:15 2-2 Modeling US buildings energy efficiency 
Ms Courtney Sourmehi, Industry Economist, Energy Information 
Administration, U.S. Department of Energy, the US  

10:15-10:30 2-3 Energy Efficiency of Buildings in Australia 
Dr Subbu Sethuvenkatraman, Research Group Leader, 
Commonwealth Scientific and Industrial Research Organisation (CSIRO), 
Australia   

10:30-10:45 2-4 Japan’s Path for Carbon Neutrality and the Role of Energy 
Efficiency in Buildings 
Dr Naoko Doi, Senior Research Director, Assistant Director, Climate 
Change and Energy Efficiency Unit, The Institute of Energy Economics, 
Japan (IEEJ)  

10:45-11:05 Q&A for all presenters and discussion 

11:05-11:20 Coffee Break 

11:20-12:40 
3. Energy Efficiency in Transport: Current Situation and Room for 
further improvement 
Moderator: Mr Finbar Maunsell, Assistant Researcher, APERC  
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11:20-11:35 3-1 Improving Energy Efficiency in Transport Sector of Singapore 
Professor Qiang Meng, Department of Civil and Environmental 
Engineering (CEE), National University of Singapore 

11:35-11:50 3-2 Improving Energy Efficiency in Transport in Malaysia 
Mr Huzaimi Nor Bin Omar, Chief Operating Officer, ChargeEV, Green EV 
Charge Sdn Bhd, Malaysia 

11:50-12:05 3-3 Improving Energy Efficiency in Transport in the Philippines 
Dr Noriel Christopher Tiglao, National College of Public Administration 
and Governance (NCPAG) , University of the Philippines 

12:05-12:20 3-4 Achievement and Potential of Multi-Pathway Approach in Road 
Transport Sector -Japan's Experience 
Mr Takao Aiba, Vice chairperson of Environmental Policy Subcommittee, 
and Chairperson of International Climate Change Policy Expert Group, 
Japan Automobile Manufacturers Association, Inc., (JAMA), Japan 

12:20-12:40 Q&A for all presenters and discussion 

12:40-13:55 Lunch Break 

13:55-15:15 
4.Energy Efficiency in Industry: Additional Potential for Achieving 
Carbon Neutrality in APEC 
Moderator: Mr Mathew Horne, Senior Researcher, APERC  

13:55-14:10 4-1 Improving Energy Efficiency in Industry in Chinese Taipei 
Dr Tze-Chin Pan, Deputy Division Director, Energy Policy and Planning 
Division, Green Energy and Environment Research Laboratories, 
Industrial Technology Research Institute, Chinese Taipei 

14:10-14:25 4-2 Improving Energy Efficiency in Industry in Korea  
Mr Minkyu Kim, Associate Research Fellow, Department of Energy 
Demand and Policy Analysis, Korea Energy Economics Institute (KEEI), 
Korea 

14:25-14:40 4-3 Improving Energy Efficiency in Industry in Thailand 
Mr Wisaruth Maethasith, Engineer, Professional Level, Energy Regulation 
and Conservation Division, Department of Alternative Energy 
Development and Efficiency, Ministry of Energy, Thailand   

14:40-14:55 4-4 Improving Energy Efficiency in Industry in Japan 
Mr Akira Ishihara, Special Adviser, International Cooperation Division, the 
Energy Conservation Center, Japan (ECCJ) 

14:55-15:15 Q&A for all presenters and discussion 

15:15-15:30 Coffee Break 

15:30-16:35 
5. Energy Management System and Smart City: Current Situation 
and Room for further improvement 
Moderator: Mr Glen Sweetnam, Senior Vice President, APERC  

15:30-15:45 5-1 APEC Low-Carbon Model Town (LCMT) Project 
Mr Minh Tran, Deputy Head, Environment and Regional Sustainability 
Department, Institute of Regional Sustainable Development, Viet Nam  

15:45-16:00 5-2 Energy Management System and Smart Cities: Current Situation 
and its Future in the Philippines  
Mr Felix William Fuentebella, Undersecretary, Office of Undersecretary, 
Department of Energy, the Philippines 

16:00-16:15 5-3 Implementation of Energy Management System on 
Campus Buildings in Indonesia 
Dr Sentagi Sesotya Utami, Associate Professor, Engineering Physics, 
Faculty of Engineering, Universitas Gadjah Mada (UGM), Indonesia  

16:15-16:35 Q&A for all presenters and discussion 
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16:35-16:40 6. Closing 

16:35-16:40 6-1 Closing Remarks 
Dr Kazutomo Irie, President, Asia Pacific Energy Research Centre 
(APERC) 

17:30- Reception:  
Banquet room “AQUAMARINE 32” on the 32nd Floor 

(JST) Wednesday, 24 January 2024 

10:00-12:00 Site Visit (half a day)：Tokyo Denki University 
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8-2. Presentation Materials 

 

1. APEC Symposium on Pursuing Decarbonization of Fossil Fuels 

1-1. Keynote Speech: Necessity of Decarbonization of Fossil Fuels for Carbon 

Neutrality 

 

1-2. Energy Transition and Green Hydrogen in Chile 

 

1-3. Development of Global Supply Chain by LOHC-MCH method 

 

1-4. Towards the Realization of International Liquefied Hydrogen Supply Chain 

 

1-5. Analysis of Current and Future Hydrogen Production and Utilization in the United 

States 

 

1-6. Fuel Ammonia Production from Fossil Fuels 

 

1-7. Fuel Ammonia Power Generation and Building Supply Chain 

 

1-8. EMSA study Potential of Ammonia as Fuel in Shipping 

 

1-9. CCUS in Japan 

 

1-10. CCUS in Australia 

 

1-11. CCUS in ASEAN: Recent Developments in Indonesia 

 

1-12. Research and Development for DAC in Japan 

 

1-13. Commercial-scale Direct Air Capture  

 

2. APEC Symposium on Promoting Energy Efficiency and Energy Management 

System 

2-1. Keynote Speech: The Evolution of Energy Efficiency Policy to Support Clean Energy 

Transition in Japan 
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2-2. Keynote Speech: The Key to an Energy Resilient APEC: Energy Efficiency and Energy 

Management 

 

2-3. Improving Energy Efficiency in Buildings in Hong Kong, China 

 

2-4. Modeling the US buildings energy efficiency 

 

2-5. Energy Efficiency of Buildings in Australia 

 

2-6. Japan’s Path for Carbon Neutrality and the Role of Energy Efficiency in Buildings 

 

2-7. Improving Energy Efficiency in Transport in Malaysia 

 

2-8. Improving Energy Efficiency in Transport in the Philippines 

 

2-9. Achievement and potential of multi-pathway approach in road transport sector - 

Japan's experience 

 

2-10. Improving Energy Efficiency in Industry in Chinese Taipei 

 

2-11. Improving Energy Efficiency in Industry in Thailand 

   

2-12. Improving Energy Efficiency in Industry in Japan 

 

2-13. Energy Management System and Smart Cities: Current Situation and its Future in the 

Philippines 

 

2-14. Implementation of Energy Management System on Campus Buildings in Indonesia 
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1-7. Fuel Ammonia Power Generation and Building Supply Chain
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The Role of Low-Carbon Fuels in the Clean Energy Transitions of the Power Sector – Analysis - IEA

•
•

•

Selection of 
hydrogen carrier

Development of 
electrolysis

( e.g.AEC3  :AEM4 :PEM5

:SOEC6 etc )

Less CO2 Intensive 
Reforming; Capturing 

Flue gas CO2;  

More efficient 
ammonia synthesis

Large 
capacity
Storage

Development 
Ammonia cracking 

technology

Development of 
large-scale firing 

technology

CO2 Utilization 
and Storage 
technology

Technology Development
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Ministerial Strategic Innovation Promotion Program (SIP)

20% Ammonia Substitution
100% Coal

Substitution Burner
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Around 2035

GAS / LNG expansion

https://openjicareport.jica.go.jp/670/670/670_108_1000047527.html
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APEC Symposium Pursuing Decarbonization of Fossil Fuels

Kobe, 11 October 2023

Sergio Alda
Senior Project Officer Unit 1.1 - Sustainability

EMSA study 
Potential of Ammonia as Fuel in Shipping

EMSA in a nutshell

2

EU ETS extension to maritime

Cap-and-trade’ system: puts 
a price on GHG emissions to 
harness economic forces

Covering around 2/3 of 
CO2 emissions related to 
EU maritime transport

Applicable to large ships 
(above 5000 gross tonnage) 
regardless of the flag they fly

ETS-funded Innovation 
Fund for ships and ports

FuelEU Maritime - overview

4

• Limits the GHG intensity of the energy used on-board

• Obligation to use OPS or zero-emission technology from 2030

• Targets established in 5-year intervals from 2025 until 2050

5

• Part of EMSA’s work in the area of sustainability and in 
support of the European Green Deal

• Previous studies conducted on: Biofuels (2012), LNG (2013),
Methanol/ethanol (2016), Fuel Cells (2017), Batteries (2020)

• Framework contract signed in 2021 and for a period of 4 
years and up to a total of 6 studies

• Consortium integrated by: 

Technical Reports - EMSA - European Maritime Safety Agency (europa.eu)

EMSA Studies on Alternative Fuels and Power Solutions

• New studies on Biofuels and Ammonia released in October 2022
• 1st Workshop on Alternative Fuels (biofuels and ammonia) and Power Solutions 

for Shipping and Ports held 18-20 October
• Link to the studies: 

6

EMSA’s Studies Project Organization

6

3

20

Alternative Fuels / Power

Partners + Industry/Authorities

Team members

Dedicated HAZID workshops6+1
2

Key Numbers Tasks

Task 1 – State of Play
Production pathways, scalability, availability, 
sustainability, suitability, cost analysis

Task 2 – Standards/Regulations/Guidelines
IMO, IGF code, SOLAS, IACS, ISO, ISM, Regional 
Regs, Guidelines, SIGGTO, SGMF
Regulatory Gap Analysis

Task 3 – Safety Assessment
Selected 3/4  Designs
HAZID workshops
Suggestions for improvement

Progress

2021/2022

2022/2023

Biofuels 
Ammonia

Hydrogen

2023 Wind assisted 
propulsion

2023/2024 Synthetic Fuels

EMSA Studies Project Organisation

1-8. EMSA study Potential of Ammonia as Fuel in Shipping
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7

Update on
potential of
Biofuels in 
shipping

Potential of
Ammonia as fuel 

in shipping

7

Guidance on 
Shore-Side 
Electricity

Studies released 

8

HB is the most mature process

*annouced blue and green 
ammonia production

>133
Mtons/year

Green NH3
Announced

Grey NH3 
Production

235
Mtons/year

2019

What are the challenges?
• Many sectors will have demand for green or blue ammonia.
• Green electricity will also be in high demand
• Demand depends on policy, many of which are not yet confirmed
• Green production needs to be efficient, utlized at maximum capacity

and this poses challenges:
Location, pipelines, access to ports
Connection to grid (sustainable?)
Potentially oversized

Availability and Scalability

9

Sustainability

The challenge is green electricity
• Certification mechanisms
• If connected to the grid, need to ensure 

the source of that energy
• Transportation, if not decarbonised, 

may lead to increased footprint

Engine still under development
• NOx & N2O slip uncertain
• Pilot fuel usage

10

Other Environmental Impacts (production)
- Production of hydrogen requires pure, deionized water. The amount of 

(fresh) water can increase water scarcity. Desalination and rejection of 
brines can be detrimental to ocean biodiversity and marine life;

- Generating green electricity will require land (solar or onshore wind);
- Production of Solar should avoid using land used for crops;
- Inland transportation has been ongoing for many decades. Accidents

happened and handling of ammonia is known;
- Ammonia spills can be harmful for marine life, need for further

evaluation.

Where Solar ?
• Western Australia
• Northern Chile
• Parts of China and US
• Northeast Brazil
• Northern Africa

• Avoid land used for 
crops (Australia, Chile, 
etc)

• Using offshore may be 
an option in Western 
Europe and USA

Where Wind ?

Sustainability (2)

11

Sustainability (3)

Other Environmental Impacts (bunkering/onboard)
- Ammonia spills may cause more sever harm:

• Ammonia dissolves partly into water (towards an equilibrium of NH3, 
NH4+ and NH3 (g))

• At pH of 8, NH3(aq) ranges from 0.8% to 7.4% (higher pH, higher 
percentages)

• Toxicity depends on bio-sphere, from 17 mg/L to 510 mg/L in toxicity 
limit for Ammonia exposure

- Ammonia spills may be a threat to the marine life, also quality of the water, 
nutrients on the water, stimulate noxious blooms of algae.

- Stricter safety for bunkering or when vessel enter and leave ports (similar
to LNG, but for different reasons)

12

Containership 14,500-20,000 TEU – TCO difference to VLSFO vessel

Total Cost Ownership (TCO) - Ammonia fuelled vessel

100
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