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Global GHG Emission & Sustainable Development Scenario

Abatement Policies 
• Low Carbon energy 

(Renewables, blue 
and green H2) 

• Energy Efficiency
• Electrification 
• CCUS

57 Gt

Why Energy Transition?

Source: IEA outlook 2020

• Energy Transition is key to switch the world GHG emission projection from historical to sustainable 
development path 
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• No Management of CO2

emission 

• CCS to abate CO2 emission 
• Life long monitoring of 

underground stored CO2

• CO2 free operation 
• Risk free CO2 abatement

Shades of Hydrogen



Energy Transition Pathway 

NG
$3.3/MMBTU

LNG Plant

FOB $10.3/MMBTU$3.8/MMBTU

LNG 
Destination Port Shipping

$1.2/MMBTU $11.5 /MMBTU 

CCS            
(Post LNG Combustion)

$3.8/MMBTU 
($70/ton CO2)

• CCS by LNG users 
• Constrained by aquifers availability  

NH3 Plant Blue NH3
Destination Port Shipping

CCS

• De-carbonized energy supply to users
• Technology constrain for 100% switchNG

$3.3/MMBTU FOB $9.4/MMBTU$2.5/MMBTU $2.0/MMBTU $11.4 /MMBTU 

$3.8/MMBTU 
($40/ton CO2)

Renewables H2 Plant 
Electrolysers

Green NH3
Destination Port NH3 Plant

$2.5/MMBTU $17.7/MMBTU 

Shipping
$2.0/MMBTUFOB $15.7/MMBTU$7.3/MMBTU (CF>48%) $5.9/MMBTU

• No carbon legacy
• Technology constrain for 100% switch 

Renewables 

$7.3/MMBTU (CF>48%) $5.9/MMBTU

Green H2
Destination 
$13.5 /MMBTU 

Pipeline 
$0.25/MMBTU$13.2/MMBTU

• No carbon legacy 
• Local use constrained by shipping cost
• Technology constrain for 100% switch

H2 Plant 
Electrolysers

• . 



Energy Transition Outlook

• Clean H2 demand is projected to grow from 110 bscfd in 2022 to 530MMtpa by 2050 and would avoid approximately 
6Gt/y CO2 emissions.

Renewables (+Green H2/NH3) 

Hyrdo 

Coal

Natural Gas (+ blue H2/NH3)

Oil

Nuclear

Global Energy Demand (109GJ) 

Rapid: Global temperature 
rise well below 20C by 2100

Net Zero: Limiting global 
temperature to rise 1.50C



Energy Transition: Viable Opportunities in Australia 

• WA and a few pockets in  Australia have a good mix of solar and winds to support over 45% renewables’ Capacity 
Factor to produce green hydrogen at competitive price. 

• Low cost green hydrogen coupled with utilization of  the existing ammonia facilities (5 east coast, 2 west coast) would 
potentially realize a viable carbon neutral Ammonium Nitrate manufacturing . 
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