SECURING CRITICAL MINERAL SUPPLY
CHAINS IN THE INDO-PACIFIC
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Critical Minerals Needs by Technology
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Notes: Shading indicates the relative importance of minerals for a particular clean energy technology (® = high; ® = moderate; © = low), which are discussed in their
respective sections in this chapter. CSP = concentrating solar power; PGM = platinum group metals.

* In this report, aluminium demand is assessed for electricity networks only and is not included in the aggregate demand projections.

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



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




Selected Australian Government Reports on Critical Minerals

Outlook for Selected Critical Minerals: Australia 2019

Australian Global Resources Statement

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

Australian Critical Minerals Prospectus 2021

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

Critical Minerals Strategy

Department of Industry, Science,
Energy and Resources

Department of Industry, Science,
Energy and Resources

Department of Industry, Science,
Energy and Resources

Australian Trade and Investment
Commission (Austrade)

Commonwealth Scientific and
Industrial Research Organisation

Department of Industry, Science,
Energy and Resources

2019

2020

2021

2021

2021

2022

Source: Compiled by author from government documents
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Image 6.1: Location of projects at the committed stage, as at 31 October 2021
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Source: Department of Industry, Science, Energy and Resources (2021)

Resources and Energy Major Projects Report December 2021

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



Mining

Processing

Fundamental Proof of . . Large Scale
Demonstration Early Adoption
Research Concept Deployment
Critical Minerals Accelerator Initiative Critical Minerals Facility
Optimising Resource Extraction CRC (2010-2021) = AUD 200 million over 5 years = Upto AUD 2 Billion
= |mproving feed quality = Department of Industry, Science, Energy = Export Finance Australia
= Enabling mass separation and Resources = Complements commercial finance
= Increasing extraction efficiency etc. = feasibility studies = Extraction/processing for export
MinEx CRC : e_r;gineer!ng design work : Completed fgasibility study
= New exploration tools to collect subsurface data. pi 9t .testlng . Buyer commitment
=  building demonstration plants = Use of proven technology

=  Financial, technical and commercial cap.

= 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 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.
= USS$52 million in Pilbara Minerals: mine & process to produce raw material for lithium hydroxide.
National Critical Minerals Research and Development Centre = US 1.5 million through Clean Energy Innovation Fund in Novalith for low carbon lithium production.
= 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

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

Source: Compiled by author from government documents



Energy RD&D Budget per 1000 units of GDP
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Source: Compiled by author from International Energy Agency, Energy RD&D Database



Minerals Industry R&D Landscape - Value Chain Detail u “65 Slgnlflcant R&D programS, W|th
total annual funding of $229m per

8 P— annum, identified.
- = Minerals industry export
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Figure 4: R&D landscape - value chain detail annual fu nding 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



UNLOCKING
AUSTRALIA-INDIA
CRITICAL MINERALS
PARTNERSHIP

POTENTIAL

INDIA CRITICAL MINERALS
DEMAND REPORT

JULY 2021

Opportunities for Australia-
India cooperation

India’s projected demand for critical minerals
presents significant opportunities to increase
cooperation with Australia.

India offers Australian critical minerals producers
economies of scale for offtake arrangements,
and a robust pipeline of manufacturing-led
commercial innovation opportunities.

With its abundant critical mineral reserves and
world-class mining expertise, Australia can assist
India to achieve its industrial growth goals.

Australian companies and institutions can
evaluate models to:

e supply processed minerals

e export services and technology for
processing, refining, recovering and recycling
critical minerals

e support mineral exploration and mining-related
environmental management in India

¢ establish joint research projects across the
value chain.

Austrade can assist with tailored introductions
between companies and provision of market
insights to businesses on both sides.

Indian firms are exploring investment
opportunities in Australian mining and mineral
processing assets.

The Indian government’s critical minerals sourcing
agency, Khanij Bidesh India Limited (KABIL), and
the Australian Government’s Critical Minerals
Facilitation Office (CMFO), along with Austrade,
can support investment facilitation.

There is also an opportunity for third country
involvement in the value chain to enhance supply
chain efficiency and resilience, and particularly
to address capability gaps in intermediate
mineral processing.

The Australia-India Joint Working Group (JWG)
on critical minerals established under the
bilateral memorandum of understanding (MOU)
on critical minerals will support policy exchange
and cooperation and facilitate linkages between
business and research institutions.

RECOMMENDATIONS

1.

Increase understanding of commercial
opportunities and pathways to
partnership

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

Pursue mineral offtake partnerships

Seek government and industry
partnerships with third countries to
support supply chain resilience
Expand mining equipment, technology
and services (METS) collaboration to
drive productivity across the supply
chain

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



