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Is a Golden Age of Hydrogen coming? 



A Golden Age of Natural Gas 
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IEA’s Net Zero by 2050 



Set near-term milestones to get on track for long-term targets 
- 
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carbon - All appliances and cooling  

Phase-out of unabated coal 
in advanced economies 

Electric cars are 
60% of sales 

All new buildings are 
zero-carbon ready 

Net zero electricity 
sector globally 

More than 90% of heavy 
industry production is 
low emissions 

50% of fuels used in 
aviation are sustainable 

More than 85% of 
buildings are  
zero-carbon ready 

Half of existing buildings 
retrofitted to zero-carbon 
ready levels 

No new ICE car sales 

Electric heavy trucks  
are 50% of sales 

Universal energy access 

Most appliances and cooling 
systems are best in class 

Half of heating demand 
met by heat pumps 

1 020 GW annual solar 
and wind additions 

Phase-out of all unabated 
coal and oil power plants 

All industrial electric  
motors are best in class 

435 Mt low-carbon hydrogen;  
3 000 GW electrolysers 

4 Gt CO2 captured 

No new unabated coal plants 
approved for development 

No new oil and gas fields 
approved for development, 
and no new coal mines or 
mine extensions 

No new sales of 
fossil fuel boilers 

Most innovative low-
emissions technologies 
in heavy industry 
demonstrated at scale 

Almost 90% of existing 
capacity in heavy industries 
reaches end of their 
investment cycle 

Overall net zero electricity 
in advanced economies 

Almost 70% of electricity 
generation globally from 
solar PV and wind 

2040 2030 

Electricity 

Industry 

Transport 

Buildings 

Other 

2050 2025 2035 2045 

150 Mt low-carbon hydrogen;  
850 GW electrolysers 
150 Mt low-carbon hydrogen;  
850 GW electrolysers 

Net zero electricity 
sector globally 

Almost 70% of electricity 
generation globally from 
solar PV and wind 
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IEA’s Net Zero by 2050 



 

COP26: All the climate pledges announced to date, if met in full and on time, 

would be enough to hold the rise in global temperatures to 1.8 °C by 2100  （IEA 

said on Nov 4th) 
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Demand-side driven and 
Financial sector pushing 
Energy Transformation is 
happening! 

Company Announcement Target year 

Google Carbon free 2030 

Amazon Renewable 100% 
Net zero carbon 

2025 
2040 

Facebook Net zero emission for entire value chain 2030 

Apple  Net Zero Carbon all supply chain 2030 

Microsoft Carbon negative all supply chain 
Historical Carbon Neutral 

2030 
2050 



Our existing energy infrastructure is too big to ignore 
 

Reaching net-zero emissions requires tackling emissions from long-lived assets in power 
generation and heavy-industries. In emerging Asia, 80% of existing coal power capacity 
was built in the past 20 years.  
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Four key opportunities for scaling up hydrogen to 2030: A Common solution for Energy Transition 
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-More Renewables 
 
-Decarbonize hard-to-
abate sectors 
 
-Enhance security 
 
-Help fossil fuel 
exporters’ 
decarbonization 
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Green Growth Strategy towards 2050 Carbon Neutrality ： 
Japan’s Manifest for Hydrogen Future 
 

Energy Transport / Manufacturing Home / Office 

Offshore wind power 

Windmill, parts, floating wind turbine 

Fuel ammonia 
Combustion burner 
(as fuel in transition period to hydrogen 
society) 

Hydrogen 
Turbine for power generation, 
hydrogen reduction steelmaking, 
carrier ships, water electrolyzer 

Nuclear power 
SMR (Small Modular Reactor), 
nuclear power for hydrogen production 

Mobility and battery 
EV (electric vehicle), FCV (fuel cell vehicle), 
next generation batteries 

Semiconductor and ICT 
Data center, energy-saving semiconductor 
(demand-side efficiency) 

Maritime 
Fuel-cell ships, electric propulsion ships, gas-fueled 
ships 

Logistics, people flow and infrastructure 
Smart transportation, drone for logistics, 
fuel-cell construction machine 

Foods, agriculture, forestry and fisheries 
Smart-agriculture, wooden skyscraper, blue carbon 

Aviation 
Hybrid electric, Hydrogen-powered Aircraft 

Carbon Recycling 
Concrete, biofuel, plastic materials 

Housing and building, Next generation PV  

(perovskite solar cell) 

Resource circulation 
Biomaterials, recycled materials, waste 
power generation 

Lifestyle-related industry 
Local decarbonization business 

14 priority fields have set on the strategy 
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Dec, 2020. 
METI 

Japanese Government’s manifest for A Golden 

Age of Hydrogen 



JERA announced Carbon Neutral target for 
2050 by Ammonia and Hydrogen Co-firing 
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Long-term hydrogen production costs from solar & wind systems 
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USD/kgH2 

Blue Hydrogen with Carbon 

Capture &Storage (CCS) 
Green Hydrogen costs are set to 

decline by cheaper renewables 

Building the supply chain is the key for a Golden Age of 
Hydrogen 



Possible Supply Chain of Clean Hydrogen:  

Liquefied H2, Ammonia, Organic Hydrate (MCH), Pipeline 
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Europe further strengthens Collective Energy Security and Sustainability by 

Hydrogen Pipeline Highway adding to RE based Power Grid connectivity. 
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North East Asia Clean Energy Platform  

North East Asia Gas & Pipeline Infrastructure(NAGPF) can be transformed to Hydrogen Pipeline. 

NAGPF 
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What is the Energy Security Policy when fossil fuel is 20 % of total energy supply? 
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Critical minerals demand 

Address emerging energy security risks now 

New energy security concerns emerge, and old ones remain; governments need to proactively plan for energy security risks related to market concentration, 
critical minerals and electricity systems. 

Oil supply Electricity system flexibility needs 
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2050 

x 4 

Electrification will increase from 20% to 
50% in 2050 
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China and India must 
join the IEA. 

Net oil imports of selected countries in the Stated Policy Scenario (mb/d) 
WEO2019 

 
Asia becomes the unrivalled centre of the global oil trade 
as the region draws in a rising share of the available 
crude. 
 
In 2019 India has officially requested to become a full 
member to the IEA. 18 
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2020 

Climate change is NOT Gender Neutral! 



Climate change is NOT GENERATION Neutral! 
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2021 
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https://www.youtube.com/playlist?list=PL98q-xOVCQJY4D8YsztvZf-GcKxsEue_u 


