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Appendices 
 
 

Appendix 1 
 

Workshop on the Hydrogen Potential Study of Demand and Supply Sides 
ERIA-IEEJ-India Hydrogen Meeting 
Virtual Workshop – 25 June, 2021 

 
 

The Economic Research Institute for ASEAN and East Asia (ERIA) and the Institute of Energy 

Economics, Japan (IEEJ) hosted a virtual workshop on 25 June 2021 on a study of the demand 

and supply of hydrogen. The objectives were to emphasise the importance of hydrogen as 

source of energy, coexisting with fossil fuels, growing renewable energy, and greater 

sustainability. Institutions from India that attended this workshop included representatives 

from the Automotive Research Association of India; Bhaba Atomic Research Center; Bharat 

Heavy Electricals; Central Electro Chemical Research Institute; Department of Science and 

Technology, Government of India; Indian Institute of Science; International Advanced 

Research Centre for Powder Metallurgy and New Materials; Malaviya National Institute of 

Technology Jaipur; Ministry of New and Renewable Energy, Government of India; Oil and 

Natural Gas Corporation; The Energy and Resources Institute; and some private companies 

that have interests in hydrogen technology. 

In the opening remarks, R. Gopalan, regional director, International Advanced Research 

Centre for Powder Metallurgy and New Materials, pointed out that hydrogen is the most 

powerful and flexible energy carrier. It can be used to store, move, and deliver energy. The 

hydrogen fuel cell can play a major role in national energy strategy due to its potential for oil 

and gas applications across many sectors, such as transport and power. Due to its high 

efficiency on net-zero emissions, hydrogen and fuel cells have the potential to reduce 

greenhouse gas emissions. In India, fertilisers and petroleum refinery industries use 

hydrogen on a large scale based on the steam-reforming process. Hydrogen is also produced 

using water electrolysis on a small scale for on-site applications in India. Rural industries in 

India also produce hydrogen as a by-product. Depending on the natural process of hydrogen, 

grey, blue, and green hydrogen can be obtained, and there is more focus in India to produce 

green and blue hydrogen due to its ability to achieve net-zero carbon emissions. 

In the 2021 budget, the Government of India announced a comprehensive national hydrogen 

programme, which aims to produce hydrogen from green resources. Other funding, such as 

from the Department of Science and Technology, Ministry of New and Renewable Energy, 

and Centre for Science and Environment, encourages national laboratories, economic 

institutes, and industries to take up major research on the growing hydrogen demand in the 

country. Industry, such as oil corporations, natural gas corporations, Hindustan petroleum 

corporations, GAIL, and natural thermal cooperation, are also playing a vital role in hydrogen 

demand. Moreover, The Energy and Resources Institute provides reports on the potential 

role of hydrogen.  
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Hydrogen will play a major role in sustainable energy in the coming years. There are 

numerous global challenges, such as hydrogen energy realisation, transport, storage, and 

durability.  

The following are materials presented by ERIA, IEEJ, Chiyoda Corporation, and Kawasaki 

Heavy Industries during this workshop. 

 
1. Session 1: Introduction of the Hydrogen Potential Study by ERIA 
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2. Session 2: Hydrogen Production and Supply Cost by IEEJ 
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3. Session 3: Hydrogen Demand Potential in the East Asia Summit Region by IEEJ 
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4. Session 4: Introduction of Hydrogen Transport Costs (Liquefied Hydrogen) by 
Chiyoda Corporation 
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5. Session 5: Introduction of Hydrogen Transport Costs (Liquefied Hydrogen) by 
Kawasaki Heavy Industries 
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Appendix 2 
 

Workshop on the Hydrogen Potential Study of Demand and Supply Sides 
ERIA-IEEJ-Malaysia Hydrogen Meeting 

Virtual Workshop – 29 July 2021 
 

The Economic Research Institute for ASEAN and East Asia (ERIA) and the Institute of Energy 

Economics, Japan (IEEJ) hosted a virtual workshop on 29 July 2021 on the demand and supply 

side of hydrogen. The objectives were to emphasise the importance of hydrogen as a source 

of energy, coexisting with fossil fuels, growing renewable energy, and greater sustainability. 

Institutions from Malaysia that attended this workshop included representatives from the 

Economic Planning Unit, Ministry of Environment and Water, Government of Malaysia; 

Energy Commission; Ministry of Energy and Natural Resources, Government of Malaysia; 

Ministry of Transport, Government of Malaysia; Petronas; Sustainable Energy Development 

Authority; and Tenaga Nasional Berhad. 

ERIA prepared energy outlooks based on macroeconomic approaches. First, Malaysia's gross 

domestic product (GDP) growth rate from 2017 to 2050 is 3.1% per year. Second, there will 

be 0.9% annual population growth until 2050, from 31 million people in 2017 to 41 million in 

2050. Third, Malaysia's GDP per capita is expected to rise from $11,720 in 2017 to $23,950 

in 2050 (at constant 2010 prices). Finally, due to a future tight supply–demand balance, crude 

oil prices will rise to around $250 per barrel in 2050. 

According to Malaysia's forecast, final energy consumption jumped 2.15 times between 2000 

and 2017 (at a 4.6% annual rate), and the business-as-usual scenario increased 2.96 times 

between 2017 and 2050 (a growth rate of 3.3% per year). In addition, if Malaysia embraces 

the ambitious aim of improving energy efficiency, energy demand will fall by about 6% 

compared to business as usual. However, Malaysia is still reliant on oil and gas for final energy 

consumption; therefore, it remains crucial in the final energy consumption sectors and will 

remain so in 2050. 

Malaysia's power generation sector rose 2.56 times between 2000 and 2017 (at a rate of 

5.7% per year). The increase will be 2.62 times between 2017 and 2050 (3.0% per year). 

Malaysia will be significantly reliant on gas and coal-fired power generation in the 2050 

business-as-usual scenario, but this will change as a result of policies targeted at growing 

hydro, geothermal, and others. Malaysia continues to rely on gas and coal-fired power 

generation in the business-as-usual scenario but switches to other renewable energy sources 

under the alternative policy scenario (APS). 

Malaysia continues to rely on coal, oil, and gas for primary energy supply. Other technologies, 

such as solar photovoltaic (PV), are rarely used. The APS scenario for 2050 shows a 16% 

reduction in energy usage due to increased hydro, solar PV, and other renewables, with fossil 

fuels still providing the majority of the energy. Carbon dioxide (CO2) emissions are caused by 

the combustion of coal, oil, or gas. As a result, CO2 emissions increased 1.79 times (at a rate 

of 3.5% per year) between 2000 and 2017, and 2.74 times between 2017 and 2030 (3.1% per 

year). CO2 is mostly produced by coal and oil. The utilisation of zero-carbon energy sources 
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such as hydro, nuclear, and solar PV also rises in the APS. As a result, CO2 emissions decrease 

by about 22%, although coal and oil continue to be a source of CO2 emissions. 

Many countries, particularly in Europe, North America, and Asia, have declared net-zero 

emission goals. ERIA has been assisting ASEAN Members in developing net-zero emission 

scenarios using an optimisation approach that prioritises zero-emission energy technologies 

such as hydrogen and carbon capture, utilisation, and storage while keeping costs to a 

minimum. As a result of the outlook, ERIA has begun to investigate hydrogen, which emits 

no CO2, has an unlimited supply, is able to store energy beyond the seasons, and can 

effectively distribute natural energy and fossil fuels across the globe. Hydrogen will be a 

significant source of energy in the future, coexisting with present fossil fuels and developing 

renewable energy to ensure the planet's long-term viability. However, the challenge is how 

to make hydrogen economically viable, financially attractive, and socially beneficial. 

The following are materials presented by ERIA, IEEJ, Chiyoda Corporation, and Kawasaki 

Heavy Industries. 

 
1. Session 1: Introduction of the Hydrogen Potential Study in 2018 and 2019 by ERIA 
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2. Session 2: Hydrogen Production and Supply Cost by IEEJ 
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3. Session 3: Hydrogen Demand Potential in the East Asia Summit Region by IEEJ 
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4. Session 4: Introduction of Hydrogen Transport Costs (Liquefied Hydrogen) by 
Chiyoda Corporation 
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5. Session 5: Introduction of Hydrogen Transport Costs (Liquefied Hydrogen) by 
Kawasaki Heavy Industries 
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