
The Roadmap was developed in consultation with industry stakeholders and considers the technical, commercial and market implications for emerging low emissions 
alumina refining. Four key themes were identified.

The alumina refining industry plays an integral role in the Australian economy 
but it is also one of Australia’s ‘hard-to-abate’ industries. There are six refineries 
in Australia of which four are in Western Australia and two in Queensland. 
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Transformational change
Key Decarbonisation Technologies require fundamental 
changes to mass-energy balances of refining processes.

Significant investment is required to power low emissions 
technologies with firm heat and renewable power.

There is no one-size-fits all solution - the optimal 
choice of decarbonisation technologies varies 
between refineries.

Evolving consumer preferences and regulatory 
mechanisms could facilitate promotion 
of decarbonisation.
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Australia’s future alumina refining emissions could be 
significantly reduced by integrating Key Decarbonisation 
Technologies that are currently under development. 

These technologies can be powered by 100 per cent renewable energy, 
and therefore offer a pathway to reduce on-site alumina refining       
emissions by up to 98 per cent. Thermal storage is important as an    
enabling technology in supporting the transition to variable renewable 
power sources.
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Detailed assumptions can be found in the report.

The Roadmap shows the potential timing of development and deployment for the Key Decarbonisation Technologies. The Roadmap also highlights the 
criticality of broader ecosystem initiatives regardless of which abatement pathways are pursued by industry. The Roadmap provides two potential abatement 
pathways to decarbonise alumina refining, namely:

1. An ‘Innovator Abatement Pathway’, where technologies are deployed 
quickly by refiners once they have reached technology maturity and 
technical and commercial barriers for investment are materially reduced.

2. A ‘Gradual Abatement Pathway’, where technologies are deployed over 
a longer timeframe to more fully account for potential barriers that would 
impact the pace of technology deployment by different refiners.

Overview of the roadmap

Preferred pathways for implementation will depend on the following factors:
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Key factors
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Decarbonisation will require both on-site initiatives and off-site ecosystem initiatives to be coordinated. 

There is no one-size-fits-all approach with several factors driving acceleration in the timing of decarbonisation initiatives. These drivers, and others, are explored 
further in the report. 

On-site initiatives

Off-site 
ecosystem 
initiatives

For each of the Key Decarbonisation 
Technologies:
• Pilot trials and demonstration projects
• Retrofit projects
• Greenfield installations 
• Technology commercialisation and scale-up

For each of the energy storage 
technologies: 
• Demonstrate integration with the Key 
Decarbonisation Technologies
• Scale-up deployment at refineries

Large-scale 
renewables

Transmission 
infrastructure

Firmed 
energy supply

Power pricing
Large-scale renewable 
implementation occurs quickly.

Financed emissions
Financial institutions move quickly 
to reduce emissions intensity of 
lending portfolio.

Ecosystem
Investment in infrastructure to support 
manufacturing transition to renewable 
energy is strong. 

 Please refer to the report for more details.

Theme 1: Large-scale renewables implementation
Alumina refining decarbonisation could drive investment in renewable energy generation capacity and associated transmission 
infrastructure, with refineries acting as anchor customers for new large-scale renewable energy projects. This is expected to result in 
3-5 GW of new firm electricity demand. However, gains in energy efficiency facilitated by the Key Decarbonisation Technologies could 
materially reduce the total energy demand compared to current demand from fossil fuel sources.

Theme 2: Future energy system stability
Firmed renewable energy supply is key to decarbonise alumina refining. Large-scale low-cost electrical and thermal storage will 
be needed to enable this. However, the optimal mix of energy storage is not yet known. Decarbonisation of refineries will also 
create opportunities for more flexible energy demand to support the broader energy transition and improve the business case 
for the Key Decarbonisation Technologies.

Key barriers

Ecosystem implications

 Key drivers for pace of change

Barriers to decarbonisation are increasing risk for industry and need to be addressed. Key barriers are:
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A concerted effort from both private and Government bodies is needed to commercialise decarbonisation technologies and transition  
a traditionally ‘hard-to-abate’ industry of the Australian economy into one that is at the forefront of the transition to net zero.

”
”

Renewable energy supplyTiming the transition Capital intensity required Grid reliability Competition for talent
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