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Critical Minerals Needs by Technology

Source: International Energy Agency, The Role of Critical Minerals in Clean Energy Transitions 



Identified Critical Minerals in Australia

Source: Department of Industry, Science, Energy and Resources, Critical Minerals Strategy



Selected Australian Government Reports on Critical Minerals
Title Organisation Year

Outlook for Selected Critical Minerals: Australia 2019
Department of Industry, Science, 
Energy and Resources

2019

Australian Global Resources Statement
Department of Industry, Science, 
Energy and Resources

2020

Resources Technology and Critical Minerals Processing: 
National Manufacturing Priority Road Map

Department of Industry, Science, 
Energy and Resources

2021

Australian Critical Minerals Prospectus 2021
Australian Trade and Investment 
Commission (Austrade)

2021

Critical Energy Minerals Roadmap The Global Energy 
Transition: Opportunities for Australia’s Mining and 
Manufacturing Sectors

Commonwealth Scientific and 
Industrial Research Organisation

2021

Critical Minerals Strategy
Department of Industry, Science, 
Energy and Resources

2022

Source: Compiled by author from government documents





https://www.industry.gov.au/sites/default/files/December%202021/document/resources-and-energy-major-projects-report-2021.pdf



Fundamental 
Research

Proof of 
Concept Demonstration Early Adoption Large Scale 

Deployment

Critical Minerals Facility
§ Up to AUD 2 Billion
§ Export Finance Australia

§ Complements commercial finance
§ Extraction/processing for export
§ Completed feasibility study
§ Buyer commitment
§ Use of proven technology
§ Financial, technical and commercial cap.

Critical Minerals Accelerator Initiative 
§ AUD 200 million over 5 years
§ Department of Industry, Science, Energy 

and Resources
§ feasibility studies
§ engineering design work
§ pilot testing
§ building demonstration plants 
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Modern Manufacturing Initiative
§ AUD 1.3 billion 
§ Pilot, demonstrate or scale up techniques and processes 
§ AUD 274+ million to critical minerals related products in 2020 & 2021, incl.,
§ Pure Battery Technologies: $119.6 million for nickel and cobalt battery material refinery
§ Australian Vanadium: $49 million for vanadium battery industry powered by green hydrogen
§ Arafura Resources: $30 million for Nolan’s Project Rare Earth Separation Plant

National Critical Minerals Research and Development Centre
§ AUD 50 million over 3 years
§ Tax offset on top of the applicable corporate tax rate for R&D 

§ intellectual property in critical minerals processing 
§ technical bottlenecks in strategic supply chains 
§ collaborative research

Clean Energy Finance Corporation (CEFC)
§ Projects that develop, commercialise or use renewable energy, low emissions or energy efficiency.
§ Debt and equity offerings: aim to deliver a positive return across portfolio.

§ US$52 million in Pilbara Minerals: mine & process to produce raw material for lithium hydroxide.
§ US 1.5 million through Clean Energy Innovation Fund in Novalith for low carbon lithium production.

§ Future Battery Industries CRC
§ Battery market and value chain development
§ Battery supply chain integrity
§ Energy grid optimisation – with batteries
§ Transitional impact of batteries on society and the economy
§ Optimise battery industry ecosystems

Optimising Resource Extraction CRC (2010-2021)
§ Improving feed quality
§ Enabling mass separation
§ Increasing extraction efficiency etc.

MinEx CRC
§ New exploration tools to collect subsurface data.

Source: Compiled by author from government documents
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Source: Compiled by author from International Energy Agency, Energy RD&D Database



§ “65 significant R&D programs, with 
total annual funding of $229m per 
annum, identified. 

§ Minerals industry export 
revenues of over 
$200b/annum 

§ “Overall R&D landscape:
§ majority of small-scale 

programs;
§ low focus on step-change 

innovation;
§ total funding lower than might 

be expected for such a critical 
industry.”
§ 70% of programs with 

annual funding of less than 
AUD3 million.

Note: Dataset contains programs being conducted by or with Australian-based ‘Research Service Providers’ (RSPs), most notably Universities 
and CSIRO. It does not include R&D being conducted in-house by mining and METS companies, or by them with other organisations that are not 
RSP’s. 

Source: Andrew Jenkin, A review of the minerals industry R&D landscape in Australia, 2020



RECOMMENDATIONS
1. Increase understanding of commercial 

opportunities and pathways to 
partnership

2. Identify and facilitate opportunities 
for Indian investment in Australian 
mining and mineral processing 
projects

3. Pursue mineral offtake partnerships
4. Seek government and industry 

partnerships with third countries to 
support supply chain resilience

5. Expand mining equipment, technology 
and services (METS) collaboration to 
drive productivity across the supply 
chain

6. Develop a critical minerals community 
of practice for collaborative 
knowledge sharing, research and 
development


