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Executive summary

Global competition has put Australia at a cost disadvantage
in the downstream processing of critical minerals

Australia’scritical mineralsarecentral to the global energy
transition; however, we aremissingouton opportunities to refine
our raw materials. This reportanalyses four mineralsthatwill play
importantroles inthe energy transition:lithium, nickel, vanadium
andrare-earths. It leverages company-level data to inform findings.

Across these four minerals, Australia has significantreserves and
extraction potential, however we currently perform only limited
processing, despiteenjoyinga natural advantage from proximity to
raw materials andsignificantforecastglobal demand.

This is occurringagainsta backdrop of a global policy trend
introducing policies to secureimportant industries, which have
increased 46 times over the last12 years.Incritical mineralsin
particular, competitor countries such as the US, Canada and China
have all introduced significantnew initiatives to securetheir
sovereign capabilities.

The largestof these policies inrecenttimes is the US’ Inflation
Reduction Act (IRA), which provides US$394b inindustry support,
including a USS30b advanced manufacturing production tax credit
(PTC) which subsidises therefining of critical minerals and the
development of downstream products.

From the Prime Minister down, senior government ministersin
Australia have publicly supported the potential for Australia to grow
its critical mineralsindustryalongthevaluechain.Successive
governments inrecent years have introduced policies designed to
supportthe industry. However, this supporthas not kept pace with
competitor countries and accordingly Australian investment growth
has slowed while countries such as the US experience rapidly
accelerating growth.

Developing Australia’s critical mineral endowment into a globally
competitive industry will bea necessary precondition for achieving
the government’s broader objectives inthe battery industry.

A coordinated policy response can reduce Australia’s cost
disadvantage and help our domestic critical minerals sectors
reach theirpotential

The IRA has left Australia ata significantdisadvantage to the US for
downstream processingof critical minerals. Using proprietary
industry data from ten firms in Australia’s critical mineralsindustry,
we have determined that Australia’s productionisonaverage 10 per
cent more expensive than inthe US when itcomes to refining
critical mineralsand producing battery active materials. This has
been caused firstand foremost by the US’ PTC which provides for a
10 per cent production subsidy both for critical mineralsand active
materials.

If the Australian Government is to achieve its ambitions to further
capture opportunities downstream from mining,a necessary
preconditionis a globally competitiveindustry. Weanalysed several
different policy options to address this costdisadvantage,anda PTC
is likely to enjoy the broadest industry supportwhileachievingthe
government’s objectives in an efficient manner.

A 10 per cent PTC that matches the policy parameters of the US
advanced manufacturing PTC across key dimensions will achieve
costparity with US production. Closely matchingthe US’ policy’s
parameters will reducethe incentiveto conduct this activityin the
US, however there are stillimportantbarriersincludinginlabour
and construction costs as well as regulatory approval processes and
the availability of land and energy resources which will need to be
addressed to achievea successful industry.

Downstream processing of critical minerals could add $2.4
billionand 4,220 jobs to Australia’s economy by 2035

To quantify the impact of a PTC, we analysed the impactof the US’
IRA on investment, usingCanada as a control grouptoisolatethe
impactof the policy. This allowed us to develop an estimate of the
likely upliftthat would resultfrom the introduction of a similar
policyin Australia. Wethen used current production estimates and
projected these forwardto 2035.

We project thata PTC with a 10 per cent subsidy ratewill costthe
budget $340m over the forward estimates to 2027-28, net of the
additional S60min revenue resulting from increased economic
activity due to the additionalthatis broughtto Australia from
implementing the policy.Across the medium term, the policy would
costthe budget $1,690m net of additional $1,790min revenue from
the economic upliftresulting fromthe policy. Additional investment
is expected to peak in 2028 at $1.6b, with additional construction
jobs peakingthe followingyear at1,800.

Introducingthe PTC may significantly increasetherefining of lithium
hydroxide (8.4x), nickel sulfate(2.1x), vanadiumoxide (6.2x) and
rareearth oxides (1.6x). It would alsoincreasefurther downstream
production of active materials such as precursor (+20gwh), cathodes
(+10gwh) and vanadiumelectrolyte (+0.2gwh).

Eliminatingthecost differential will lead to an additional $2.4b of
economic activity, whichis concentrated in mineral refining. This
couldresultinanadditional 4,220 jobs intheindustry on an ongoing
basis.Theconstruction required to develop the plants required to
refine minerals and produceactive materials will createan
additional 1,800 construction jobs atpeak construction activity.
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A targeted policy response can improve Australia’s competitiveness in critical
minerals, while adding $2.4B to the economy and supporting 4,220 ongoing jobs

Impact of a PTC on Australia’s economy

Without a production tax credit, Australia is at a cost
disadvantage in downstream critical mineral activities?

2

2 Investment expected to peak in 2028

2

=

1 Based onthe non-raw mineral production costs for refiningand production of critical minerals, and battery precursors, cathod esand electrolytes.

$

.

$2.4 billion

Additional economic
activity from Australia’s
Critical Minerals sector
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$1.6 billion 4,220

Additional investment Jobs supported by 2035
activity in peak year?

by growing Australia’s
Critical Minerals sector

=

(o]
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Net cost on the
Commonwealth Budget
over the forward
estimates
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$1.69 billion
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over the medium-term

estimates
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Global competition has put Australia at a cost
disadvantage in the downstream processing of critical
minerals

A coordinated policy response can reduce Australia’s
production cost disadvantage and help our domestic
critical minerals processing sector reach their potential

Downstream processing of critical minerals could add $2.4
billionand 4,220 jobs to Australia’seconomy by 2035
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Australia’s critical minerals are central to the global energy transition, however we
are missing out on opportunities to refine our raw materials

Exhibit 1: Australia’s role in select critical minerals?
2022-2040

Lithium?

Global mineral demand
for clean energy
technologies (kt p.a.)

2030

Australian share of

24%
global reserves ’

Australian share of

. . 52%
global mining output

Australian share of

. 10%
global processing

Global value chain
revenue by 2030

Nickel

2030

21%

6%

4%

Lithium-ion batteries: US$300 billion

Vanadium

48
2030 2040

28%

0%

0%

Vanadium flow batteries:
USS$1.2 billion

Rare earth metals

2030
3%
8%
0%

Permanent magnets: US$55.2
billion

1 Non-exhaustive of minerals required for the global energy transition. Critical minerals selected based on importance to the global energytransition,as wellas the availability of data provided by companies participating in the

report.
2 Based onlithium content inspodumene, notlithium carbonate equivalent.

Source: International Energy Agency (IEA) (2023) Critical Minerals Demand Dataset; IRENA (2022) Critical materials for the energy transition: Lithium; Nickel Institute (2023) Nickel and a low carbon future; S&P Global (2023)
Australia set to boost lithium refining capacity, to surpass spodumene output;Innovation News Network (2023) Australia is changing its landscape for rare earth mining; GlobeNewswire (2022) Global Permanent Magnet Marketto
Offer Revenue Opportunity Worth $55.2 Billion by 2028 | JL MAG Rare-Earth Co., Ltd Production Capacity Reached 25,000 Tons; Mining.com (2021) BHP opens Australia’s first nickel sulphate plant; Consegic Business Intelligence
(2023) Vanadium Redox Flow Battery (VRFB) Market Forecasts 20232030; USGS (2023); Accenture (2023) Battery industry opportunities for Queensland; Mandala analysis.
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There has been a global trend
of economies introducing
industrial policies to secure
important industries

Over the past decade, there has been a surge in global
industry policy interventions. From 2010 to 2022, the volume
of such interventions has expanded exponentially, showing a
46-fold increase. This upswing has been strongest among
OECD countries, including the United States.

The underlying motivations for this proliferation are
multifaceted, encompassing:

The ambition for a green transition;

The need to bolster supply chain resilience following
the pandemic;

The imperative to create quality employment
opportunities; and

= Intensifying geopolitical tension.

A significant recent example is the United States' Inflation
Reduction Act (IRA), enacted in 2022, which epitomises the
kind of strategic policy measures being adopted. This
significant policy initiative has also led to other countries
responding to protect domestic industries.

Exhibit 2: Global industry policy interventions over time
Number of industrial policy interventions, 2010 — 2022
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European Commission introduces
Important Project of Common US IRA came into

European Interest (IPCEI), which law
includes support for batteries

Between 2009-2022, the Chinese
government provided over SUSD29 billion
in EV related subsidies and tax breaks

Source: RekaJuhasz, Nathan Lane and Dani Rodrik (2023) The new economics of industrial policy; MIT Technology Review
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Our global peers are securing their sovereign capabilities in critical minerals through
targeted policies that are making them more cost competitive

Exhibit 3: Global policy efforts on critical minerals Non-exhaustive

Investment Production

Concessional Key examples of industrial policies across the critical
Country @ finance @ tax tax $ \) minerals supply chain

credits ﬁ credits ﬁ

United Advanced Manufacturing Production Tax Credit (2022); Defense Production Act
States amendment (2022); Critical Minerals Research Program (2022)

Strategic Innovation Fund (2022); Critical Minerals Exploration Tax Credit (2022);
Critical Minerals Research, Development & Demonstration Program (2021)

Canadat?

Critical Raw Materials Act (CRMA) (2023); REPowerEU Plan (2022); European Raw
Materials Alliance (ERMA) (2020)

REE export rebate system (1980s), Sino-foreign JVs for REE upstream activities
(1990s), Development Plans for the Rare Earths Industry (2009-2020), Made in China
2025 (2015)

; Economic Security Promotion Act (ESPA) (2022); JOGMEC equity investments and
apan debt guarantees targeted at refining (2020, 2022)
South

Strategy for Securing Key Minerals (2023)
Korea

Indonesia \/ 15-year tax holiday for recent nickel laterite projects

1 Onlyincludesfederalincentives.
Source: IEA (2023) Pohc:es database UNSW Law & Justice Research Series (2023) Demystifying China’s Cnt/call\/lmerals Strategies: Rethmkmg "‘De- rlsk/ng Supply Chains; MmlstryofTrade Industry and Energy (2023) MOTIE MANDALA I




The most significant policy is the US’s IRA which provides US$394B of industry
support, including USS31B to reduce operating costs for producing critical minerals

Exhibit 5: Investment in clean energy technologies in the US
SUS billions, FY20 — FY23

Exhibit 4: Energy and climate funding in the IRA
SUS billions, by sector, FY23

The IRA was announced in August 2022, after which investment 213B
US$3948 . . : US$213
in clean energy tech inthe US grew by USS58B in FY23

AMPTC!? USS31B l

US$1558

Retail

Tax incentives, corporate USS128B
(excl. AMPTC) JEERESE

Tax incentives, consumer Energy and
(excl. clean vehicle credit) US$358 Industry

Clean vehicle credit” [ US98B

Loans 18% Manufacturing

Grant
rants USS40B FY23
Federal operations \ US$13B

1 Advanced manufacturing production tax credit.
Source: Congressional Budget Office (2022) Estimated Budgetary Effects of H.R. 5376, the Inflation Reduction Act of 2022; Rhodium Group (2023) Clean Investment Monitor, McKinsey (2022) The Inflation Reduction Act: Here’s
what’sin it; Mandala analysis. MANDALA | 9




From the Prime Minister down, senior Government Ministers have publicly spoken of
the potential for Australia to grow its critical minerals industry along the value chain

Exhibit 6: Recent public comments regarding Australia’s potential to capture our critical minerals opportunity

Anthony Albanese
Prime Minister
October 2023

We want to move Australia
up the international value

chain in critical minerals,
energy and manufacturing.

Jim Chalmers
Treasurer
November 2023

Refining and processing
critical minerals will allow
us to move up and along

global supply chains to

capture more of the value
added.

Madeleine King
Minister for Resources
April 2023

Chris Bowen
Minister for Climate
Change & Energy
July 2023

We can build on our
advantages, countering
national and regional
supply risks by building our
processing capabilities and
moving up the value chain.

We are ramping up our
capacity to produce, refine
and manufacture [critical
minerals] in order to be a
trusted and reliable source
of key materials up and
down the supply chain.

Ed Husic
Minister for Industry &
Science
February 2023

Australia has globally
significant deposits of
essential battery materials
[...] Australia can take its

place in the profitable
global battery supply chain.

Source: Prime Ministerof Australia (2023) Press Conference — Lafayette Park — Washington DC; The Hon Madeleine King MP (2023) Speech to the ASPI Darwin Dialogue; The Hon Chris Bowen MP (2023) Speech on Australiaas a
Renewable Energy Superpower, Australian Embassy, Japan; The Hon Ed Husic MP (2023) Supporting Australia’s battery manufacturing industry to charge ahead; Ministers (2023) Keynote address to the Economic and Social

Outlook Conference, Melbourne;
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While the government has announced various measures to promote Australia’s
critical minerals industry, they are not sufficient to meet the challenge

Exhibit 7: History of government support for critical minerals O 6% Concessionalfinance Q % Investment tax credits %.j Grants

The $225m Exploring for The $1.3b Moden The $50.5m Australian The Critical Minerals The amount available under
the Future program was Manufacturing Initiative Critical Minerals Research Development Program, the Critical Minerals Facility
established to improve announced which included and Development Hub was worth $48.9m, was is doubled from S2b to $4b.
understanding of Australia’s Resources Technology and established. established to help progress
mineral potential. Critical Minerals Processing early to mid-stage critical
as a priority area. minerals projects.

JAN 2023 OCT 2023

2022 JUL 2023

The $100m Junior Minerals Export Finance Australia’s S1b from the National The Trailblazer Universities
Exploration Incentive was Critical Minerals Facility is Reconstruction Fund is Program provides $370.3m
established, allowing junior established. allocated to the Value- in funding over 4 years to
minerals exploration Adding in Resources Fund, boost innovation in key
companies to convert a providing loans, equity and priority areas including
portion of tax losses into guarantees for businesses in critical minerals technology.
credits. resources value-adding and
mining science.

& &

Source: IEA (2023) Policies database; Geoscience Australia (2023) Exploring forthe Future; Australian Taxation Office (2023) About the JMEI; CSIRO (2023) Australian Critical Minerals Research and Development Hub; Department
of Industry, Science and Resources (2023) Critical Minerals Strategy 2023-2030; Business.gov.au (2023) Critical Minerals Development Program; Department of Education (2023) Trailblazer Universities Program; AFR (2023)
Albanese doubles critical minerals subsidies to 54b. MANDALA | 11




Global competition has put Australia at a cost disadvantage &
in the downstream processing of critical minerals i\ /4

A coordinated policy response can reduce Australia’s
production cost disadvantage and help our domestic m
critical minerals processing sector reach their potential

Downstream processing of critical minerals could add $2.4 /il
billionand 4,220 jobs to Australia’seconomy by 2035 =
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Developing Australia’s critical mineral endowment into a globally competitive industry
will be a necessary precondition for achieving the government’s broader objectives

Exhibit 8: Objectives for government and industry

Globally competitive industry
P’ = Global competition in critical minerals has intensified. China is the dominant playerin mid and downstream processing, and other regions are catching

up through strategic industrial policies.

capture more of the value-added activities.

Energy transition and =
pathwaytonetzero ~=>

In paving our pathway to net zero by
2050, Australia can develop industries
in downstream processing that will
assistin facilitating the energy
transition.

Australia has a significant role to play
here on the global market, particularly
as renewable energy, stationary storage
and EVs become more important in the
energy transition.

v

National securityand o0l
economicresilience ||

Supply chains for refining and
manufacturing of critical minerals for
green products are currently dominated
by a small number of countries.

Diversifying supply chains and reducing
reliance on specific countries for
particular goods will improve Australia’s
national security and economic
resilience.

Expanding domestic manufacturing
capabilities in new, growing industries
will complement Australia’s existing
strengths.

Skills and

capabilities

Changing global demands in
combination with Australia’s net zero
commitments will create demand for
new skills and capabilities and
structural changes in Australia’s
workforce.

Generating anindustry with enough
scale and critical mass will ensure that
an ecosystem can be developed to
foster and grow domestic skills and
capabilities in sectors that are core to
the global economy.

Source: Commonwealth Treasury (2023) Keynote address to the Economic and Social Outlook Conference, Melbourne; Mandala analysis.

This has created an urgency for Australia to be able to improve its cost competitiveness through targeted reform and move down the value chain to

Fiscal
sustainability

s

= While Australia’s response to the IRA

needs to improve our global
positioning, there is also a need to
balance our Federal Budget and ensure
the policy response is sustainable.

Introducing a fit-for-purpose, targeted
and considered policy response will
ensure that the government remains
fiscally sustainable, while also being
globally competitive. Incentives for
production will alsolead to increased
economic activity.
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A PTC in Australia would help
to equalise prOdUCtion COStS Exhibit 9: Non-raw mineral production costs for downstream processing of critical minerals by country?

Cost index (AUS = 100) per unit of production,? 2023

with the US in downstream
processing of critical minerals

1000
| (;10%)
100.0 99.6

The US' IRA, and particularly the AMPTC, has placed Australia at a
cost disadvantage for downstream processing of critical minerals. We
have analysed proprietary industry cost data across firms working in
the four minerals that this report focuses on and have found that
Australia faces a an average 10 per cent cost disadvantage compared
to the US. Prior to the introduction of the IRA, Australia could
compete on average with the US in downstream processing on cost
per unit of production.

90.0

The AMPTC provides for a 10 per cent production subsidy for critical
minerals and active materials and covers production costs such as
labour, utilities and other inputs. However, it likely excludes costs
associated with raw minerals, depreciation, shipping and waste
disposal.

Introducing a 10 per cent PTC for critical minerals, Australia can
become cost competitive with the US after factoring in the policy
effect of the AMPTC.

,I
Without production tax credits With production tax credits??

=

55 =

The proposed credit would cover the same inputs as the US AMPTC,
i.e., production costs such as utilities, labour, consumables and the
processed inputs for active materials production.

Importantly, this PTC would not address other challenges including in

labour and construction costs as well as regulatory approval
d th el el e d Sl vl Note: A cost index is used to meet NDA obligations oncommercially sensitive data for AMEC members.

[PIOIEEEEEES G = enEIEe YO ainel e ener.gy TEHRLIERS W) l(_: W 1 Downstream processing activities included are lithium hydroxide refining, nickel sulphate refining, vanadium oxide refining, rare
need to be addressed to achieve a successful industry. Net profits for earth extraction and separation, precursor production, cathode production and vanadiumelectrolyte production.
some businesses in the refining space can also be marginal, which can 2 The cost index is based on the average cost of downstream processing, weighted by forecasted production in2035.

. . . i ith the IRA th licati f %i t it iati 10%PTC Il
also be a hurdle in developlng downstream processing capabllltles. .30perat|ngcostSW|t the assume the application of a 30%investment tax credit on depreciation costsanda 10% ona

input costs except for feedstock.

4 Materials costs include non-raw mineral feedstock, reagents consumables and utilities. Labour and overheads includes labour

and maintenance costs. MANDALA | 14
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A PTC that is complimented with other supply focused policies can improve
Australia’s cost competitiveness in critical minerals

!: ‘1 Favoured policy option

Exhibit 10: Lever Advantages Disadvantages

Production
tax credit

Contracts
for
Difference

Investment

tax credit

Grants

Source: Mandala analysis.

Applicable to all projects

Outcomes focused, with no fiscal impact if there is no production
Addresses cost competitiveness on a broad range of inputs
Neutralises Australia’s cost disadvantage

Provides certainty on volume of production
Outcomes focused, with no fiscal impact if there is no production

Addresses upfront capital cost barriers for smaller players
Familiar to the industry due to the ITC introduced inthe US and
Canada

Funding could be utilised across a range of costs
Proven policy approach in other industries

Addresses upfront capital cost barriers for smaller players
Low and certain fiscal impact
Proven policy approach in other industries

Where production occurs, government incurs an ongoing cost
Does not address capital barriers that could be faced by smaller
industry players

Reduced certainty for industry
Unproven implementation & challenges with pricing data
Ongoing risk for government where market prices are volatile

Fiscal impactis not linked to production
Only addresses a small portion of total costs

Not all projects will be eligible for support, with potential ‘winners’
being picked
Fiscal impactis not linked to production

Not all projects will be eligible for support nor in need of support,
with potential ‘winners’ being picked

Cost of policy is borne by Government irrespective of outcome
Expenditure is driven by market conditions and interest rates
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Policy choices and broader
economic conditions will
dictate the overall fiscal
impact of a PTC in Australia

The overall fiscal impact of a PTC will be impacted by the
reach of the policy, the credit rate applied to it as well as the
broader market conditions which will dictate the overall
profitability of companies using a PTC, as well as the level of
take up of the policy.

A broader coverage of production under a PTC will likely
increase the Commonwealth’s expenditure. Coverage can
include both the stages of production covered, as well as
minerals covered.

The credit rate applied to a PTC will also impact the scale of
expenditure required by the Commonwealth. The credit rate
will have to be balanced between creating a globally
competitive industry and being fiscally sustainable.

Finally, external market conditions will also influence the
fiscal impact of a PTC. When firms that have been induced to
invest and produce in Australia by the PTC enjoy strong
profitability due to market conditions, this will lead to higher
tax revenues to the federal government through the
company income tax.

Exhibit 11: Key factors driving the fiscal impact of a PTCin Australia

Coverage of production

The coverage of the PTC will
be a key driver of the
Commonwealth expenditure
as it will determine what
minerals and which stages of
production is covered, when
the PTC is in effect, and for
how long the PTC is available.

This needs to be carefully
crafted considering the nature
of global incentives and
Australia’s objectives in
improving.

Source: Mandala analysis.

Policy design choices

Rate of subsidy

Establishing the right value for
the PTC will be key to make
Australia globally competitive
in critical minerals and attract
downstream processing
opportunities.

If the subsidy rate is too low it
will not be sufficient to attract
economic activity, if itis too
high then it will pose
unnecessary costs to the
taxpayer.

Market conditions

Broader market conditions
will impact the profitability of
firms that use the PTC. As this
additional economic activity
drives part of the net return
to taxpayers, it is material to
the fiscal impact of the PTC.

Factors that will impact the
profitability of production in
Australia will include
underlying demand for critical
minerals and firm costs.

MANDALA | 16
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We recommend introducing a PTC for critical minerals in Australia that is structured
in a similar way to the US advanced manufacturing tax credit

Exhibit 12: PTC features Potential options (non-exhaustive) Rationale Recommended approach

Under the IRA, industry players can access the PTC for costs incurred related directly to the value-
. - . All non-raw add processing of the mineral. This includes raw materials (excluding mined product), utilities,
oA Eligible Any direct ) - :
@ | . mineral and other costs. This is most relevant to precursor and cathode production.
U inputs production costs . . . ) ) o
production costs This likely excludes mined materials & non-production costs such as depreciation, waste, and
shipping costs.

Limiting the PTC to new production only creates a two-tiered system of production in Australia
New production where existing producers are not eligible for production incentives despite making the same
only economic contribution.

The US’ PTC applies to all production.

Both new and
existing
production

@ Eligible
~ production

A refundable PTC ensures industry players can access the credit as they seek to ramp up
w@ Refundability Refundable Non-refundable production and become profitable. Without this mechanism, companies may be incentivised to
setup in other markets where costs are cheaper.

The IRA offers a PTC indefinitely to produce critical minerals.

Matching the US’ commitment ensures Australia can attract the downstream processing activity
that would otherwise go to other markets where conditions are expected to be more favourable
in the long-term.

: No
3 Duration of
|v2(3 : . 10 years 15 years duration
Incentive et

The primary purpose of introducing the Australian PTC is to match the incentives available in the
No limit US, ensuring that there is no limit will mean that Australian producers do not have an incentive to
relocate production to the US.

<&, Limiton Volume Time
% production basedlimit  based limit

Source: Mandala analysis. MANDALA | 17




Global competition has put Australia at a cost disadvantage &
in the downstream processing of critical minerals i\ /4

A coordinated policy response can reduce Australia’s
production cost disadvantage and help our domestic m
critical minerals processing sector reach their potential

Downstream processing of critical minerals will add $2.4 /il
billion and 4,220 jobs to Australia’s economy by 2035 -
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To quantify the impact of a PTC in Australia, we took a three-step approach

Exhibit 13: Modelling approach summary

Esti he i in A lia’ Esti h er: I .
@ stlmatt.e the increase in Australia’s st!rr.late the additional economic @ Estimate the fiscal impact of the PTC
production due to the PTC activity due to the PTC

How much will Australia’s production capacity What is the uplift in economic activity and What is the fiscal cost and benefit of
increase from a PTC? jobs from a PTC? introducing a PTC?

Key question

. . . = Economic activity was calculated by addin
Production to 2028 was estimated using the Y y &

DISR Major Project Lists. prolfi.tslahd (I:Dompe;\sat?on pe:junitar;cic * Fiscal cost was calculated by multiplyingthe
multiplying by production under no value of the PTC per unit of production. Note
Jobs estimates were calculated using a ratio that we assume: the tax credit appliesto all

of employees to production and multiplying production; no implementation costs or
by production under no PTC public debt interest effects; a cash balance

accounting approach

Production following 2028 was estimated
using a CAGR provided by IEA or industry
forecasting.

Production to 2030 was estimated using the

method above and adding a treatment effect Economic activity was calculated by adding Fiscal benefitwas calculated by looking at the

_ _ profits and compensation per unit of and upliftin profits under the PTC compared to
The treatment affect was estimated using a multiplying by production under a PTC profits with no PTC. We then applied an
With a PTC difference in difference analysis of the effective marginal tax rate of 21% to the

change in USA production against Canada Neloi il i ciisie caIguIated using a ratio difference in profits to calculate the upliftin
of employees to production and multiplying tax revenues

Production following 2030 was estimated by production under a PTC

using the same CAGR

Price data from DISR reports and industry Price data from DISR reports and industry

DISR Major Projects List reports reports
Sources of insight Projectannouncementsin the USA and Canada

L e [ Costs and compensation from AMEC member = Costs and compensation from AMEC member

data data

Note:Seeappendixforfurther detail.
Source: Mandala analysis. MANDALA | 19




A PTC of 10 per cent will increase fiscal costs by $340M over the forward estimates
with the cost over the medium-term reaching $1,690M

Exhibit 14: Net underlying cash balance from a PTC for critical minerals-2
SAU milli FY25 F;(%g - Fiscal Cost - Fiscal Benefit - Net Impact
millions, -

Forward estimates Medium-term

Gross costs: —$400M Gross costs:  —$3,480M
Netimpact: —-$340M Net impact: —$1,690M

00 -100 T o

1 Downstream processing included are lithium hydroxide refining, nickel sulphate refining, vanadium oxide refining, NdPr extractionandseparation, precursor production, cathode production and vanadium electrolyte

production.
2 See methodologyappendix for furtherdetail on quantification of fiscal impacts
Source: Mandala analysis. MANDALA | 20




Introducing a PTC will significantly increase Australia’s production capacity for
refining critical minerals by 2035...

Exhibit 15: Australia’s potential production capacity for refined critical minerals with a PTC
Kilotonnes, FY25—FY35

Lithium hydroxide - Nickel sulfate o Vanadium oxide : Rare earth oxides
(@] lﬁ 4 @}‘@E %
Kilotonnes ‘ Kilotonnes Ill Kilotonnes Kilotonnes

Increase in production due to a 10% PTC

——@D—

10

FY25 FY28 FY35 FY25 FY28 FY25 FY28 FY28

N/A 108 kt 345 kt N/A 65 kt N/A 3 kt 4 kt

Note: Future production for Australia has been extrapolated by estimating theimpactofa PTC inthe US using a difference-in-differences approach. See appendixfor more details.
Source: DISR (2022) Resources and Energy Major Projects List; Mandala analysis. MANDALA |




...while also increasing further downstream production of active materials that we
otherwise would not have captured

Exhibit 16: Australia’s potential production capacity for active materials with a PTC
Gigawatt hours (GWh), FY25—FY35

Precursor @ Cathodes @ Vanadium electrolyte h@a
GWh GWh GWh v

20

Increase in production due to a 10% PTC

N/A N/A

Note: Future production for Australia has been extrapolated by estimating theimpactofa PTC inthe US using a difference-in-differences approach. See appendixfor more details.

Source: Mandala analysis. MANDALA | 22




Reducing our cost differential will lead to an additional $2.4B of economic activity,
4,220 ongoing jobs as well as 1,800 jobs during peak construction

Exhibit 17: Potential GVA from critical minerals
production in Australia

SAU billions, 2035

- Mineral refining - Active materials

$2.4B

$5.2B

Business as usual Additional GVA Total GVA from

with a PTC

critical minerals
production

Exhibit 18: Potential jobs supported from critical
minerals productionin Australia

FTEs, 2035

Business as usual Additional jobs Total jobs from
with a PTC critical minerals
production

1 Economic impact only considers the direct impactand does not capture the flow-on economic activitygenerate inthe supply chain.

Source: Mandala analysis.

Exhibit 19: Peak construction jobs supported from
critical minerals productionin Australia

Construction FTEs, in peak year, 2029

Additional investment as a result of a PTC is
forecast to peak at $1.6 billion in 2028, with
employment peaking the following year in 2029

|

Business as usual Additional
construction

jobs with a PTC

Total jobs from
critical minerals
production
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We worked closely with a range of industry participants to understand Australia’s
cost disadvantage and design Australia’s IRA response

Exhibit Al: Industry participants and data provided for report

Project industry participants
‘} Ardea Resources

/% e
P— @ ("‘4 Pilbara Minerals

RARE EARTHS LIMITED Powering a sustainable energy future

* MINERAL
RESOURCES

v: ATLANTIC

VANADIUM PTY LTD

= WYLOO
hQsTiNQgs

r.
Liontown ),

Australian \/

VANADIUM
LIMITED

Data provided

= Mandala was able to inform analysis for this report using firm-level data from
10 different critical minerals companies. Detailed, firm-level data was
provided for critical minerals including lithium, nickel, vanadium and rare

earth elements.
= Data provided by these companies include:

® Production volumes (including production capacity, raw material
refined and average refinery size)

Capital expenditure (including equipment, utilities, building and site)

Operating expenditure (including feedstock/materials, utilities, labour,
consumables, reagents, shipping and maintenance)

= Employment and job creation
= Australianand US price comparisons

= This data has been aggregated and anonymised in the report to ensure
company confidentiality, while still providing real, accurate data for estimates
that are representative of the industry.
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We estimated Australia’s refining capacity with a 10% PTC by viewing the IRA as a

natural experiment

Exhibit A2: Methodology to quantify production response from a 10% PTC

Y-axis: Production capacity ILLUSTRATIVE ONLY

Pre-intervention / AMPTC Post-intervention / AMPTC Observed outcome

PTC effect >

b Unobserved
counterfactual

Control group

X-axis: Year

1 Economicimpact only considers the directimpact and does not ca pture the flow-on economic activity generated in the supply chain.
Source: Mandala analysis.

We used a quasi-experimental method
(difference-in-differences) to estimate the
causal effect of a 10% PTC on critical mineral
refining capacity using a firm-level dataset.

We selected Canada as a control group to
closely resemble the US and reduce statistical
bias.

We interpreted the control group’s changein
capacity as the change the US would have
experienced, had they not introduced the
AMPTC.

We disentangled the AMPTC effect from that
of concurrent IRA incentives by appealing to
refining facilities’ significant operating
expenses relative to capital expenses, and to
the long-term investment horizons
characteristic of midstream players.
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We estimated Australia’s refining capacity with a 10% PTC by viewing the IRA as a
natural experiment for select critical minerals

Exhibit A3: Methodology to quantify production response from a 10% PTC —_— Canada US Counterfactual

By mineral, tonnes per annum

Lithium hydroxide - Nickel sulfate Vanadium oxide : Rare earth oxides

tpa tpa == tpa tpa

300,000

250,000

200,000

150,000

1094J9 juswieal|

100,000

50,000

.y 0 tecccccccc’glecccccccssese & rD
1 =
0 | : _ _ v Q

Pre-IRA Post-IRA Pre-IRA Post-IRA

.
Pre-IRA Post-IRA

juswieal]

juswieal]
juswieas|

Pre-IRA Post-IRA

Source: Mandala analysis MANDALA | 27




The economic impact of a PTC is realised through an uplift in production and its
associated income for businesses and employees

Exhibit A4: Methodology to quantify the economicimpact of a PTCin Australia

Industry response

Increased productionfrom

a PTC

v;
=

Revenueto business from
selling final product

Direct gains to Australian businesses?!

Cost of producing thefinal
product

Gains to private
¥ households

Labourincome for workers in the
industry

Impact on economic activity

Impact on Gross Domestic Product (GDP)

= The economic impact of the PTC
requires the extra production

induced by the PTC

We use the production figures
from our scenario modelling to
determine the impact of the

PTC on production

Member companies supplied
data on the average size of a

plant for each product

We find the total revenue
generated from selling the
final product as part of
finding the total profit of
selling each product

This is found by
multiplying the price of
the final product by total
guantity sold

Member companies
supplied the quantity of
production data while
prices data was derived
from a range of sources
including member
companies

We then subtract total
revenue by the total costs
of production to find total
profit

Total costs include
feedstock, utilities and
consumables, labour,
reagents, depreciation
shipping, waste and
maintenance costs during
operation

Member companies
supplied data on the costs
of production by category

In addition to profits, total
compensation of workers is
needed to determine the
economic impact

This is equal to the total cost of
labour for each tonne of
production

Member companies supplied data
on the labour costs of production

1 Economicimpact only considers the directimpact, and does not ca pture the flow-on economic activity generate inthe supplychain.

Source: Mandala analysis.

We quantify the economic impact of the
PTC through the change in GDP

We calculate the impact on GDP through
calculating the gross value added (GVA) of
production of each product

Gross value added is equal to total profit
and total compensation of employees for
each unit of production, multiplied by the
increase in production induced by the PTC
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The fiscal impact of a PTC is the net impact of fiscal expenditure on the policy and the
marginal tax revenue collected from greater economic activity

Exhibit A5: Methodology to quantify the fiscal impact of a PTCin Australia

i@ Government expenditure Government revenue éé Fiscal impact

24 © e @ =) =

Increased production from Expenditure on production Taxation revenue from greater economic Netimpact on Federal
aPTC tax credit activity Budget

Industry response

The economicimpact of the PTC = We findtotal government expenditure = We find the increase in government The net fiscal impact on the Federal

requiresthe extraproductioninduced on the PTC

= Thisisequal to the costs of production
by component multiplied by the size of
the tax creditapplied foreach
component

by the PTC

We use the production figures from our
scenario modellingto determine the
impact of the PTCon production
Member companies supplied dataon
the average size of a plantfor each
product

revenue induced by greater economic
activity

Thisisfound by multiplying the effective
marginal tax rate and the profit derived
from each unit of production

The effective marginal tax rate is
assumedto be equal to 21%

1 Economicimpact only considers the directimpact, and does not ca pture the flow-on economic activity generate inthe supplychain.

Source: Mandala analysis.

Budgetisfound by multiplying the total
change in production by netgovernment
expenditure for each unit of production
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Key modelling assumptions (1/11)

Exhibit A6: Methodology and key assumptions

Exhibit Method summary Key assumptions

= Weighted average of non-raw mineral production costs in downstream processing activitiesin
Australiaand the United States before and after the IRA weighted by forecasted production in 2035. Non-raw mineral production costs with the IRA assume the
These costs include non-raw mineral feedstock, reagents, consumables, utilities, labourand application of a10% PTC
maintenance Non-raw mineral production costs in Australia with the PTC
Cost data was provided by AMEC members and an index was constructed to ensure commercially assume the application of a 10% PTC
sensitive dataremained secure

Exhibit9

Fiscal costs or costs to the underlying cash balance was calculated by multiplying the production by
the value of the PTC perunit of production

Fiscal benefits were calculated by estimating the increasein tax revenues from the upliftin profits. Price pertonne from DISR Resources and Energy Quarterly
Profits withoutthe PTC were calculated by finding the profit per unit of production without the PTC and AMEC memberdata

Exhibit 14 and multiplying that by production without the PTC. Profits with the PTC were calculated by finding US Dollarsto Australian Dollars 1:1.49

the profit perunit of production with the PTCand multiplying that by production with the PTC. Costs perunit of production: AMEC member data

Profits perunitare the difference between the price perunitand cost of production. We then
applied an effective marginal tax rate to the differencein profits to calculate the upliftin tax
revenues.

Construction jobs created from critical minerals production is calculated by multiplying average
construction jobs created pertonne of output by total increase in production capacity by year
For each mineral, data on expected construction jobs and expected production capacity of major Expected construction jobs and expected production
critical minerals projects was used. Average construction jobs created pertonne of output was capacity of major critical minerals projects from DISR
calculated by dividing expected construction jobs with expected production capacity of each project Resources and Energy Major Projects List

then taking an average for each product. For precursors, cathodes and electrolytes, average
construction jobs was assumed to be equal to average construction jobs of the minerals each
productis comprised of, adjusted by the average production facility size for each product

Exhibit 19

Source: Mandala analysis. MANDALA | 30




o
(S
;

f b
N,

L R

U

~ wnx.,
&
\

Methodology
References

Appendix

=N ES




References (1/111)

Accenture (2023) Battery industry opportunities for
Queensland, available at:
https://www.statedevelopment.gld.gov.au/ data/a
ssets/pdf file/0029/78581/queensland-batteries-
discussion-paper.pdf

AFR (2023) Albanese doubles critical minerals
subsidies to S4b, available at:
https://www.afr.com/politics /federal/albanese-
doubles-critical-minerals-subsidies-to-4b-20231024-

the Economic and Social Outlook Conference,
available at:
https://ministers.treasury.gov.au/ministers/jim-
chalmers-2022/speeches/keynote-address-
economic-and-social-outlook-conference

Congressional Budget Office (2022) Estimated
Budgetary Effects of H.R. 5376, the Inflation
Reduction Act of 2022, available at:
https://www.cbo.gov/publication/58366

p5eeiztt:~:text=Prime%20Minister%20Anthony%20A
Ibanese%20will,manufacturing%20and%20defence
%20supply%20chains.

Australian Taxation Office (2023) About the JMEI,
available at:
https://www.ato.gov.au/Business/Junior-Minerals-
Exploration-Incentive/About-the-JMEI/

Business.gov.au (2023) Critical Minerals
Development Program, available at:
https://business.gov.au/grants-and-
programs/critical-minerals-development-program

Charged (2023) US Electric Vehicle Supply Chain,
available at: https://www.charged-the-
book.com/na-ev-supply-chain-map

Commonwealth Treasury (2023) Keynote address to

CSIRO (2023) Australian Critical Minerals Research
and Development Hub, available at:
https://www.csiro.au/en/research/natural-
environment/critical-minerals/australian-critical-
minerals-research-and-development-hub

Department of Education (2023) Trailblazer
Universities Program, available at:
https://www.education.gov.au/trailblazer-
universities-
programit:~:text=The%20Australian%20Government
%20is%20building,2023%20t0%202025%E2%80%93
2026).

Department of Industry, Science and Resources
(2022) Resources and energy majors projects: 2022,
available at:
https://www.industry.gov.au/publications/resources

-and-energy-major-projects-2022

Department of Industry, Science and Resources
(2023) Critical Minerals Strategy 2023-2030,
available at:
https://www.industry.gov.au/publications/critical-

minerals-strategy-2023-2030

European Commission (2019), State aid:
Commission approves €3.2 billion public support by
seven Member States for a pan-European research
and innovation project in all segments of the battery
value chain, available at:
https://ec.europa.eu/commission/presscorner/detai

I/en/ip 19 6705

Geoscience Australia (2023) Exploring for the
Future, available at: https://www.eftf.ga.gov.au/

GlobeNewswire (2022) Global Permanent Magnet
Market to Offer Revenue Opportunity Worth $55.2
Billion by 2028 | JL MAG Rare-Earth Co., Ltd
Production Capacity Reached 25,000 Tons, available
at: https://www.globenewswire.com/news-
release/2022/12/01/2565857/0/en/Global-

Permanent-Magnet-Market-to-Offer-Revenue-

Opportunity-Worth-55-2-Billion-by-2028-JL-MAG-

Rare-Earth-Co-Ltd-Production-Capacity-Reached-25-

000-Tons.html

MANDALA | 32



https://www.statedevelopment.qld.gov.au/__data/assets/pdf_file/0029/78581/queensland-batteries-discussion-paper.pdf
https://www.statedevelopment.qld.gov.au/__data/assets/pdf_file/0029/78581/queensland-batteries-discussion-paper.pdf
https://www.statedevelopment.qld.gov.au/__data/assets/pdf_file/0029/78581/queensland-batteries-discussion-paper.pdf
https://www.afr.com/politics/federal/albanese-doubles-critical-minerals-subsidies-to-4b-20231024-p5eeiz
https://www.afr.com/politics/federal/albanese-doubles-critical-minerals-subsidies-to-4b-20231024-p5eeiz
https://www.afr.com/politics/federal/albanese-doubles-critical-minerals-subsidies-to-4b-20231024-p5eeiz
https://www.afr.com/politics/federal/albanese-doubles-critical-minerals-subsidies-to-4b-20231024-p5eeiz
https://www.afr.com/politics/federal/albanese-doubles-critical-minerals-subsidies-to-4b-20231024-p5eeiz
https://www.ato.gov.au/Business/Junior-Minerals-Exploration-Incentive/About-the-JMEI/
https://www.ato.gov.au/Business/Junior-Minerals-Exploration-Incentive/About-the-JMEI/
https://business.gov.au/grants-and-programs/critical-minerals-development-program
https://business.gov.au/grants-and-programs/critical-minerals-development-program
https://www.charged-the-book.com/na-ev-supply-chain-map
https://www.charged-the-book.com/na-ev-supply-chain-map
https://ministers.treasury.gov.au/ministers/jim-chalmers-2022/speeches/keynote-address-economic-and-social-outlook-conference
https://ministers.treasury.gov.au/ministers/jim-chalmers-2022/speeches/keynote-address-economic-and-social-outlook-conference
https://ministers.treasury.gov.au/ministers/jim-chalmers-2022/speeches/keynote-address-economic-and-social-outlook-conference
https://www.cbo.gov/publication/58366
https://www.csiro.au/en/research/natural-environment/critical-minerals/australian-critical-minerals-research-and-development-hub
https://www.csiro.au/en/research/natural-environment/critical-minerals/australian-critical-minerals-research-and-development-hub
https://www.csiro.au/en/research/natural-environment/critical-minerals/australian-critical-minerals-research-and-development-hub
https://www.education.gov.au/trailblazer-universities-program
https://www.education.gov.au/trailblazer-universities-program
https://www.education.gov.au/trailblazer-universities-program
https://www.education.gov.au/trailblazer-universities-program
https://www.education.gov.au/trailblazer-universities-program
https://www.industry.gov.au/publications/resources-and-energy-major-projects-2022
https://www.industry.gov.au/publications/resources-and-energy-major-projects-2022
https://www.industry.gov.au/publications/critical-minerals-strategy-2023-2030
https://www.industry.gov.au/publications/critical-minerals-strategy-2023-2030
https://ec.europa.eu/commission/presscorner/detail/en/ip_19_6705
https://ec.europa.eu/commission/presscorner/detail/en/ip_19_6705
http://www.eftf.ga.gov.au/
https://www.globenewswire.com/news-release/2022/12/01/2565857/0/en/Global-Permanent-Magnet-Market-to-Offer-Revenue-Opportunity-Worth-55-2-Billion-by-2028-JL-MAG-Rare-Earth-Co-Ltd-Production-Capacity-Reached-25-000-Tons.html
https://www.globenewswire.com/news-release/2022/12/01/2565857/0/en/Global-Permanent-Magnet-Market-to-Offer-Revenue-Opportunity-Worth-55-2-Billion-by-2028-JL-MAG-Rare-Earth-Co-Ltd-Production-Capacity-Reached-25-000-Tons.html
https://www.globenewswire.com/news-release/2022/12/01/2565857/0/en/Global-Permanent-Magnet-Market-to-Offer-Revenue-Opportunity-Worth-55-2-Billion-by-2028-JL-MAG-Rare-Earth-Co-Ltd-Production-Capacity-Reached-25-000-Tons.html
https://www.globenewswire.com/news-release/2022/12/01/2565857/0/en/Global-Permanent-Magnet-Market-to-Offer-Revenue-Opportunity-Worth-55-2-Billion-by-2028-JL-MAG-Rare-Earth-Co-Ltd-Production-Capacity-Reached-25-000-Tons.html
https://www.globenewswire.com/news-release/2022/12/01/2565857/0/en/Global-Permanent-Magnet-Market-to-Offer-Revenue-Opportunity-Worth-55-2-Billion-by-2028-JL-MAG-Rare-Earth-Co-Ltd-Production-Capacity-Reached-25-000-Tons.html
https://www.globenewswire.com/news-release/2022/12/01/2565857/0/en/Global-Permanent-Magnet-Market-to-Offer-Revenue-Opportunity-Worth-55-2-Billion-by-2028-JL-MAG-Rare-Earth-Co-Ltd-Production-Capacity-Reached-25-000-Tons.html

References (l1/111)

IEA (2023) Policies database, available at:
https://www.iea.org /policies

Indonesia at Melbourne (2023) Indonesia’s nickel
export ban: is it really in the national interest?,
available at:
https://indonesiaatmelbourne.unimelb.edu.au/indo
nesias-nickel-export-ban-is-it-really-in-the-national-

interest/

Innovation News Network (2023) Australia is
changing its landscape for rare earth mining,
available at:
https://www.innovationnewsnetwork.com/australia
-is-changing-its-landscape-for-rare-earth-

mining /36943/

International Energy Agency (IEA) (2023) Critical
Minerals Demand Dataset, available at:
https://www.iea.org /data-and-statistics/data-
product/critical-minerals-demand-dataset

IRENA (2022) Critical materials for the energy
transition: Lithium, available at:
https://www.irena.org/-
/media/Files/IRENA/Agency/Technical-
Papers/IRENA_Critical _Materials_Lithium_2022.pdf

Juhasz et al. (2023) The new economics of industrial
policy, available at:

https://www.nber.org /papers/w31538

McKinsey (2022) The Inflation Reduction Act: Here’s
what’s in it, available at:
https://www.mckinsey.com/industries/public-
sector/our-insights/the-inflation-reduction-act-
heres-whats-in-it

Medium (2023) Vanadium Redox Flow Battery
(VRFB) Market Research Study Offers Innovative
Business Growth Outlook And Forecast 2023-2030,
available at:
https://medium.com/@vijaysingh639626/vanadium
-redox-flow-battery-vrfb-market-research-study-
offers-innovative-business-growth-outlook-
286c¢8d9efbe?

Mining.com (2021) BHP opens Australia’s first nickel
sulphate plant, available at:
https://www.mining.com/bhp-opens-australias-first-
nickel-sulphate-plant/

Ministers (2023) Keynote address to the Economic
and Social Outlook Conference, Melbourne, available
at: https://ministers.treasury.gov.au/ministers/jim-
chalmers-2022/speeches/keynote-address-
economic-and-social-outlook-conference

Ministry of Trade, Industry and Energy (2023) MOTIE
announces post-IRA public-private joint strategy for

battery industry, available at:
https://english.motie.go.kr/en/tp/energy/bbs /bbsVi
ew.do?bbs seq n=1246&bbs cd n=2

MIT Technology Review (2023), available at:
https://www.technologyreview.com/2023/02/21/10
68880/how-did-china-dominate-electric-cars-policy/

Nickel Institute (2023) Nickel and a low carbon
future, available at:
https://nickelinstitute.org /en/nickel-and-a-low-

carbon-future/

Rhodium Group (2023) Clean Investment Monitor,
available at: https://rhg.com/research/clean-
investment-monitor/

S&P Global (2023) Australia set to boost lithium
refining capacity, to surpass spodumene output,
available at:
https://www.spglobal.com/commodityinsights/en/
market-insights/latest-news/metals/100323-
australia-set-to-boost-lithium-refining-capacity-to-
surpass-spodumene-output

MANDALA | 33



https://www.iea.org/policies
https://indonesiaatmelbourne.unimelb.edu.au/indonesias-nickel-export-ban-is-it-really-in-the-national-interest/
https://indonesiaatmelbourne.unimelb.edu.au/indonesias-nickel-export-ban-is-it-really-in-the-national-interest/
https://indonesiaatmelbourne.unimelb.edu.au/indonesias-nickel-export-ban-is-it-really-in-the-national-interest/
https://www.innovationnewsnetwork.com/australia-is-changing-its-landscape-for-rare-earth-mining/36943/
https://www.innovationnewsnetwork.com/australia-is-changing-its-landscape-for-rare-earth-mining/36943/
https://www.innovationnewsnetwork.com/australia-is-changing-its-landscape-for-rare-earth-mining/36943/
https://www.iea.org/data-and-statistics/data-product/critical-minerals-demand-dataset
https://www.iea.org/data-and-statistics/data-product/critical-minerals-demand-dataset
https://www.irena.org/-/media/Files/IRENA/Agency/Technical-Papers/IRENA_Critical_Materials_Lithium_2022.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Technical-Papers/IRENA_Critical_Materials_Lithium_2022.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Technical-Papers/IRENA_Critical_Materials_Lithium_2022.pdf
https://www.nber.org/papers/w31538
https://www.mckinsey.com/industries/public-sector/our-insights/the-inflation-reduction-act-heres-whats-in-it
https://www.mckinsey.com/industries/public-sector/our-insights/the-inflation-reduction-act-heres-whats-in-it
https://www.mckinsey.com/industries/public-sector/our-insights/the-inflation-reduction-act-heres-whats-in-it
https://medium.com/@vijaysingh639626/vanadium-redox-flow-battery-vrfb-market-research-study-offers-innovative-business-growth-outlook-286c8d9efbe7
https://medium.com/@vijaysingh639626/vanadium-redox-flow-battery-vrfb-market-research-study-offers-innovative-business-growth-outlook-286c8d9efbe7
https://medium.com/@vijaysingh639626/vanadium-redox-flow-battery-vrfb-market-research-study-offers-innovative-business-growth-outlook-286c8d9efbe7
https://medium.com/@vijaysingh639626/vanadium-redox-flow-battery-vrfb-market-research-study-offers-innovative-business-growth-outlook-286c8d9efbe7
https://www.mining.com/bhp-opens-australias-first-nickel-sulphate-plant/
https://www.mining.com/bhp-opens-australias-first-nickel-sulphate-plant/
https://ministers.treasury.gov.au/ministers/jim-chalmers-2022/speeches/keynote-address-economic-and-social-outlook-conference
https://ministers.treasury.gov.au/ministers/jim-chalmers-2022/speeches/keynote-address-economic-and-social-outlook-conference
https://ministers.treasury.gov.au/ministers/jim-chalmers-2022/speeches/keynote-address-economic-and-social-outlook-conference
https://english.motie.go.kr/en/tp/energy/bbs/bbsView.do?bbs_seq_n=1246&bbs_cd_n=2
https://english.motie.go.kr/en/tp/energy/bbs/bbsView.do?bbs_seq_n=1246&bbs_cd_n=2
https://www.technologyreview.com/2023/02/21/1068880/how-did-china-dominate-electric-cars-policy/
https://www.technologyreview.com/2023/02/21/1068880/how-did-china-dominate-electric-cars-policy/
https://nickelinstitute.org/en/nickel-and-a-low-carbon-future/
https://nickelinstitute.org/en/nickel-and-a-low-carbon-future/
https://rhg.com/research/clean-investment-monitor/
https://rhg.com/research/clean-investment-monitor/
https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/metals/100323-australia-set-to-boost-lithium-refining-capacity-to-surpass-spodumene-output
https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/metals/100323-australia-set-to-boost-lithium-refining-capacity-to-surpass-spodumene-output
https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/metals/100323-australia-set-to-boost-lithium-refining-capacity-to-surpass-spodumene-output
https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/metals/100323-australia-set-to-boost-lithium-refining-capacity-to-surpass-spodumene-output

References (l11/111)

= The Hon Chris Bowen MP (2023) Speech on

Australia as a Renewable Energy Superpower,
Australian Embassy, Japan, available at: Prime
Minister of Australia (2023) Press Conference —
Lafayette Park — Washington DC, available at:
https://minister.dcceew.gov.au/bowen/speeches/sp
eech-australia-renewable-energy-superpower-
australian-embassy-japan

The Hon Ed Husic MP (2023) Supporting Australia’s
battery manufacturing industry to charge ahead,
available at:
https://www.minister.industry.gov.au/ministers/husi
c/media-releases/supporting-australias-battery-
manufacturing-industry-charge-
ahead#:~:text=%E2%80%9C0Our%20general%20appr
0ach%20should%20be,and%20electrify%200ur%20t
ransport%20sector.

The Hon Madeleine King MP (2023) Speech to the
ASPI Darwin Dialogue, available at:
https://www.ministerindustry.gov.au/ministers/king
/speeches/speech-aspi-darwin-dialogue

Zhou et al. (2023) Demystifying China’s Critical
Minerals Strategies: Rethinking “De-risking” Supply
Chains, available at:
https://papers.ssrn.com/sol3/papers.cfm?abstract_i

d=4578882

USGS (2023), Mineral Commodity Summaries 2023,
available at:

https://pubs.usgs.gov/periodicals/mcs2023/mcs202
3.pdf

MANDALA

34



https://minister.dcceew.gov.au/bowen/speeches/speech-australia-renewable-energy-superpower-australian-embassy-japan
https://minister.dcceew.gov.au/bowen/speeches/speech-australia-renewable-energy-superpower-australian-embassy-japan
https://minister.dcceew.gov.au/bowen/speeches/speech-australia-renewable-energy-superpower-australian-embassy-japan
https://www.minister.industry.gov.au/ministers/husic/media-releases/supporting-australias-battery-manufacturing-industry-charge-ahead
https://www.minister.industry.gov.au/ministers/husic/media-releases/supporting-australias-battery-manufacturing-industry-charge-ahead
https://www.minister.industry.gov.au/ministers/husic/media-releases/supporting-australias-battery-manufacturing-industry-charge-ahead
https://www.minister.industry.gov.au/ministers/husic/media-releases/supporting-australias-battery-manufacturing-industry-charge-ahead
https://www.minister.industry.gov.au/ministers/husic/media-releases/supporting-australias-battery-manufacturing-industry-charge-ahead
https://www.minister.industry.gov.au/ministers/husic/media-releases/supporting-australias-battery-manufacturing-industry-charge-ahead
https://www.minister.industry.gov.au/ministers/king/speeches/speech-aspi-darwin-dialogue
https://www.minister.industry.gov.au/ministers/king/speeches/speech-aspi-darwin-dialogue
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4578882
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4578882
https://pubs.usgs.gov/periodicals/mcs2023/mcs2023.pdf
https://pubs.usgs.gov/periodicals/mcs2023/mcs2023.pdf




	Intro
	Slide 1: Production Tax Credit for value-add processing of Australia’s critical minerals
	Slide 2
	Slide 3: Executive summary
	Slide 4: A targeted policy response can improve Australia’s competitiveness in critical minerals, while adding $2.4B to the economy and supporting 4,220 ongoing jobs

	Chapter 1
	Slide 5
	Slide 6: Australia’s critical minerals are central to the global energy transition, however we are missing out on opportunities to refine our raw materials
	Slide 7: There has been a global trend of economies introducing industrial policies to secure important industries
	Slide 8: Our global peers are securing their sovereign capabilities in critical minerals through targeted policies that are making them more cost competitive
	Slide 9: The most significant policy is the US’s IRA which provides US$394B of industry support, including US$31B to reduce operating costs for producing critical minerals
	Slide 10: From the Prime Minister down, senior Government Ministers have publicly spoken of the potential for Australia to grow its critical minerals industry along the value chain
	Slide 11: While the government has announced various measures to promote Australia’s critical minerals industry, they are not sufficient to meet the challenge

	Chapter 2
	Slide 12
	Slide 13: Developing Australia’s critical mineral endowment into a globally competitive industry will be a necessary precondition for achieving the government’s broader objectives
	Slide 14: A PTC in Australia would help to equalise production costs with the US in downstream processing of critical minerals
	Slide 15: A PTC that is complimented with other supply focused policies can improve Australia’s cost competitiveness in critical minerals
	Slide 16: Policy choices and broader economic conditions will dictate the overall fiscal impact of a PTC in Australia
	Slide 17: We recommend introducing a PTC for critical minerals in Australia that is structured in a similar way to the US advanced manufacturing tax credit

	Chapter 3
	Slide 18
	Slide 19: To quantify the impact of a PTC in Australia, we took a three-step approach
	Slide 20: A PTC of 10 per cent will increase fiscal costs by $340M over the forward estimates with the cost over the medium-term reaching $1,690M
	Slide 21: Introducing a PTC will significantly increase Australia’s production capacity for refining critical minerals by 2035…
	Slide 22: …while also increasing further downstream production of active materials that we otherwise would not have captured
	Slide 23: Reducing our cost differential will lead to an additional $2.4B of economic activity, 4,220 ongoing jobs as well as 1,800 jobs during peak construction
	Slide 24
	Slide 25: We worked closely with a range of industry participants to understand Australia’s cost disadvantage and design Australia’s IRA response
	Slide 26: We estimated Australia’s refining capacity with a 10% PTC by viewing the IRA as a natural experiment
	Slide 27: We estimated Australia’s refining capacity with a 10% PTC by viewing the IRA as a natural experiment for select critical minerals
	Slide 28: The economic impact of a PTC is realised through an uplift in production and its associated income for businesses and employees
	Slide 29: The fiscal impact of a PTC is the net impact of fiscal expenditure on the policy and the marginal tax revenue collected from greater economic activity
	Slide 30: Key modelling assumptions (I/II)
	Slide 31
	Slide 32: References (I/III)
	Slide 33: References (II/III)
	Slide 34: References (III/III)
	Slide 35


