Gallium Market Report
Gallium (Ga)

August 2026



S&P Global
Energy

Preamble

This draft Gallium Market Report aims to increase transparency within the gallium supply chain,
helping public and private stakeholders make more informed investment decisions across the
commodity lifecycle. It briefly outlines current supply chain bottlenecks, resiliency issues, and the
market signals needed to support a more robust and diverse supply base.

S&P Global conducted a bottom-up, asset-level analysis of production costs for low purity gallium
from alumina and zinc recovery processes. These production cost curves provide an independent
view of supply economics and identify the marginal supplier in a structurally tight market. The
analysis excludes assets located in Russia, China, and North Korea, as well as any assets worldwide
that are majority-owned by Chinese companies.

This analysis reflects a multi-year effort combining bottom-up asset modelling, proprietary market
intelligence, extensive research, expert assumptions, and industry consultation to overcome
significant data limitations across the opaque mineral value chain.

The market values in this report represent a fundamentals-based assessment of the cost and the
break-even range required for gallium production sources to remain economically viable and meet
sufficient G7+Australia demand. This enhanced cost transparency can facilitate better-informed
offtake agreements and investments throughout the supply chain. However, actual transactions also
factor in inventory levels, broader market conditions, global trade dynamics, and other variables not
included in this analysis.

These values are different to the spot market price assessments published by Platts, part of S&P
Global Energy (link).

Given the limited availability of public data, this report is based on S&P Global's proprietary market
and mineral intelligence and our analysis of company disclosures, and market information. We
welcome input from market participants to support the ongoing refinement of future editions.

Contacts:

Critical Minerals Consulting
CERACriticalMinerals@spglobal.com
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Key Takeaways

'

» S&P Global estimates that the gallium primary refinery assets require a structural cost of $620-
700/ kg Ga in 2028 to sustain at least five projects in the pipeline. This structural cost will likely
differ from spot-market prices and is higher than domestic Chinese prices (~US$300/ kg)

» Gallium demand is expected to grow by ~12% per year between 2026 and 2030, driven by rapid
growth in both semiconductor and permanent magnet applications

» Supply outside of China is currently limited to ~5 t (metric tons). An additional ~381t from eight
announced projects, including Wagerup (Australia) and Clarksville (U.S.), could expand ex-China
supply to 386 t by 2030, although the current pipeline remains insufficient to support an

independent ex-China supply chain

| Introduction

Gallium is a technology metal whose unique electronic
properties make replacement challenging in next-generation
semiconductors. Gallium-based compounds outperform silicon
in electron mobility and support higher operating temperatures,
voltages, and power-conversion efficiency. This ability to form
high-performance compounds has cemented its position as an
enabler of the burgeoning data center space, as well as a
substitute for heavy rare earths in permanent magnets by
improving coercivity and thermal stability.

The primary bottleneck for gallium is that it is not mined
directly but recovered from side streams generated during
alumina refining (and, to a lesser extent, zinc processing) before
being further refined into metal. This ties its supply directly to
the existing value chain for aluminum. China accounts for ~99%
of global primary low purity gallium production, creating an
extreme concentration of supply that exposes global
technology and defense sectors to significant disruption.

Further down the value chain, the supply chain is less
concentrated, where China accounts for close to 60% of total
high purity refining capacity. But as those facilities are
dependent on the feedstock, control over prices and supply

is similar.

China’s control of supply alongside gallium’s relevance have
placed it at the center of trade and technology disputes. China
has placed export blocks on the U.S.,Japan and Europe starting
in 2023. China’s December 2024 export ban to the U.S. drove
gallium prices to around US$2,100/kg in 2026, roughly seven
times 2023 levels under the prior export-control regime.

Sources: S&P Global; USGS
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Gallium’s Properties

Melting Point:
29.8°C

Gallium turns liquid at
hand temperature

Boiling Point:
2,400 °C

Gallium remains liquid
at an extremely high
temperature range

Chemical Compatibility:
6x electron speed vs silicon

It’s ability to bond with
arsenic and nitrogen
enables semiconductors
to be faster and more
heat resistant
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| Gallium demand

Gallium is a strategically important critical mineral due

to its role in semiconductors, high-performance Uses of Gallium

magnet applications and photovoltaics among other Others
uses. Gallium is used in materials such as gallium . X Including photovoltaics
arsenide (GaAs) and gallium nitride (GaN) used 3% QQ% in solar cells, medical

extensively in circuits, solar cells and wafers; while its uses and as catalyzer
oxide and metal alloy forms are used across other

semiconductor, photovoltaics,and magnet uses. Magnets
Demand is driven by performance, making it less High-temperature
applications,

sensitive to price. Substitution is possible in some
applications, particularly through alternative magnet
chemistries or the use of heavy rare earth element but
often involves performance or cost trade-offs.

36% 4%] particularly traction
—1’ motors, wind turbine
generators, robotics,
and industrial
Global demand reached approximately 1,000 t (tons) automation
Ga contained in 2025 and is projected to grow to 1,738 t
by 2030. Semiconductor applications account for ~61%
of demand and are expected to drive most growth,
supported by expanding Al infrastructure and
telecommunications equipment. Magnets represent
36% and the remaining 3% is distributed among others
like photovoltaics, medical applications and catalyzers.

Semiconductors
Radio-frequency
applications used in
smartphones,
satellites, defense
systems; in

Gallium global demand (2025) — 1,000 t Ga

Semiconductor supply chains involve multiple integrated circuits
manufacturing stages before products reach end and LEDs in

users, while ~90% of global NdFeB magnet production consumer products
is concentrated in China and exported as semi-finished and in data centers
or finished products. To better reflect ultimate for Al deployment
consumption, regional demand throughout this report and cloud computing
is presented on an end-use basis. As a result, China
accounts for ~37% of global end-use gallium demand.

Gallium end-use demand outlook 2028 - 2030

tGa Regional demand
reflects the Ga content
in final products 315
320 e
259 ——
I
us Other ROW China 2028 World 2030 World

G7+Australia
B semiconductors Magnets Others

1. Based on the gallium content in final products

Sources: S&P Global Analysis
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| Gallium supply

The primary bottleneck in the gallium supply chain lies in the
initial recovery of gallium from alumina and zinc refining. While
many alumina and zinc refineries process ores containing gallium, 1%

most facilities do not recover it. Historically, alumina refineries in

Hungary, Kazakhstan and Ukraine have recovered gallium but

stopped processing for economic reasons. Currently, only the 38% RoW
lijima facility in Japan produces ~5t. As a result, 99% of low-purity

gallium refining capacity is nowadays concentrated in China. This

contrasts with high-purity gallium production,where existing ex-

China capacity stands at approximately 250 t Ga, representing 99%
around 38% of global high-purity supply.

A significant expansion pipeline is emerging, with eight projects

outside China expected to add nearly 381t Ga of production

capacity by 2030. If existing ex-China alumina and zinc refineries

were to implement gallium recovery, potential supply could

exceed three times current global gallium production, highlighting

that resource availability is not the main constraint. However, . . .
portions of the supply chain could remain dependent on Chinese Low-purity High-purity
ion-exchange resins, also under export controls, being cost- reflnlqg reflnlr!g
competitive; although existing small-scale capacity in the US and capacity  capacity
Europe could be expanded with additional investment.

Market Structure’

62% China

Gallium production potential (primary metal) ex-China capacity

t Ga

400 386

OO0 -

100

2026 2027 2028 2029 2030 Total 2030
Australia [ Canada [ United States [l] Other G7+ RoW

The supply chart represents potential risked supply pipeline based on company
announcements

Note: Despite new scrap, the end-of-life recycling industry is almost non-existent, so the semiconductor sector is largely reliant on the primary extraction volumes.
1. Low-purity refining data is for 2025, high-purity refining data is for 2024.
2. Arvida announced a 4pa pilot starting operations in 2027, expanding to full-scale operations with 40t capacity by 2029

Sources: S&P Global, USGS (Gallium 2026 Commodity Summary).
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|Supply demand balance

Supply demand balance outside of China and Russia

tGa
1200 G7+Australia demand @ Ex-China demand « By the end of 2026, available ex-
EE PY China supply capacity will be just 20 t
Ga, leaving a supply gap of ~678 t Ga
1,000 ® » By 2028, ex-China gallium capacity
could reach approximately 280 t,
800 reducing the supply-demand gap to
around 615 t
= By 2030, even if allannounced
600 projects are delivered and ramp up
as planned, getting to a total of 386 t
00 © -y 386 of ex-China gallium capacity, the
RoW capacity =~ market would still face a 729 t gap to
USA capacity ~ end-use demand. This would
200 / represent a 114 tincrease in the
e . . AUS capacity deficit relative to 2028.

2025 2026 2027 2028 2029 2030

&

Recent market events
= Metlen signed an offtake agreement covering 25% of output from its planned 50 t gallium facility,
part of a €300 million EU-backed project targeting production by 2028. [Platts, July 2026]

= Alcoa approved a 100 t gallium plant at Wagerup site in Australia, backed by up to $200 million in
concessional financing, with first production targeted for Q4 2026. [Platts, July 2026]

»Canada committed up to C$281.7 million to support Teck’s Trail site expansion, targeting
production of gallium, germanium, and antimony. [Platts, July 2026]

= Korea Zinc received $25 million from the U.S. Department of Defense to expand domestic gallium
and germanium refining capacity at its Indiana recycling facility. [Platts, July 2026]

»The Government of Canada has conditionally approved a non-repayable contribution of up to
C$18.95 million for a Rio Tinto / Indium Corporation gallium pilot plant. [Rio Tinto, March 2026]

= Atalco received $150 million in US government equity investment — alongside $300 million in
private capital from Pinnacle Asset Management — to build the first large-scale gallium refinery in
the US at its Gramercy, Louisiana alumina facility. [Platts, January 2026]

Sources: S&P Global Analysis

© 2026 by S&P Global Inc. All rights reserved. 6
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| Gallium structural cost
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2028 Gallium metal production structural cost curve

B Labor [ Reagents CapEx Operational margin
B Energy Other || capEx (operational facilities)
. . Structural Cost: Represents
Operating Proposed future capacity the full cost required for an
G7+ Australia tt hi its t t
900 United end-use demand’ asset to achieve its targe
800 | States 580t return on investment,
700 Greece | assuming projects are
© L .
1] . developed in line with
600 Australia . |
2 announced timelines and
4 500 operate at capacity. This cost
- 400 considers an unrisked
g 300§ projection subject to normal
200 - .l industry attrition and delays
100 | I |
0
0 100 200 300 400 500 600

Ga capacity (t Ga)
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Structural cost - Findings

» S&P Global CERA estimates that a structural
cost range of between $620/kg and $700/kg
would support more than 200 t of the gallium
production pipeline. Excluding CapEx, a cost
range between $420/kg to $460/kg would be
sufficient to sustain operation of these
projects once commissioned

» Gallium structural costs in 2028 are expected
to range from ~$390/kg to ~$860/kg.
Variation is mostly driven by CapEx, typically,
the largest cost component. Reactivated
facilities benefit from lower assumed CapEx
and tend to sit at the lower end of the cost
curve. Other differences are related to
location and scale

= Beyond CapEx for new projects, ion-exchange
resins used as reagents for gallium separation
is the major cost driver at alumina refineries

» Under the assumed price environment, zinc-

based refineries exhibit lower unit costs due
to cost allocation to germanium

O

Structural cost - Approach

» Reflects Market Complexity: Built on
extensive research and bottom-up modelling,
incorporating asset-level data, industry
consultation, benchmarking, and expert
assumptions to navigate a highly opaque
supply chain

= Targets the Marginal Supplier: The 80th-90th
percentile identifies the highest-cost
producers. Long-term commodity prices
naturally gravitate toward the cost of the last
unit needed to meet demand. This percentile
filters out extreme outliers while capturing
the true marginal cost

» Incentivizes Supply Resiliency ex-China: It
establishes a long-term structural benchmark
-not a short-term forecast - capturing the full
asset economics

» Feedstock costs were not considered
because gallium is recovered from side
streams generated during alumina refining
and zinc processing

1. End-use demand reflects the geography of ultimate consumption, rather than first-use demand, which is based on the location of initial material transformation

Sources: S&P Global Analysis; Long term price assumptions were sourced from Project Blue

© 2026 by S&P Global Inc. All rights reserved.
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| Challenge of cost components and
methodological approach

[eNeXe}
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Refining

Labor: Labor costs were estimated by combining the number of full-
time equivalent employees (FTEs), regional processing/refining wage
rates’, and a regional multiplier to account for additional mining and
refining labor costs. FTE requirements were estimated using an S-
curve relationship between plant capacity and workforce size,
calibrated with available industry data.

Energy: Power and utility costs were estimated based on the
electricity consumption required per ton of production and the local
wholesale electricity price.

Reagents: Reagent costs were estimated using chemical consumption
rates per ton of production and corresponding regional prices.
Estimates were based on a combination of reagent-specific
consumption data and reported overall reagent costs. Reagents used
exclusively in gallium refining were fully allocated to gallium.

Operational margin: A 10% operational margin was applied to facility
OPEX costs to represent facility-level profitability. This adjustment
shifts the curve from a cost basis to a price-like basis.

CAPEX: Includes levelized initial CAPEX, allocated to each facility and
recovered over a 20-year project life using a 7% discount rate to
reflect the time value of money, as well as sustaining CAPEX
representing ongoing investments required to maintain operations
and productive capacity, estimated as 2% of initial CAPEX.

Feedstock: Feedstock costs were not included because gallium is
recovered from side streams generated during alumina refining and
zinc processing, with the associated feedstock costs allocated to the
primary metals.

All cost components were estimated at the facility level and converted to a unit cost based on

annual capacity.

Co-product cost allocation: For refineries producing both gallium and germanium, shared costs
were allocated based on each product’s share of expected revenue', while costs attributable to
mineral-specific processes were assigned entirely to the corresponding mineral. Expected
revenue was estimated as production volume multiplied by expected prices of gallium and
germanium. Values are preliminary and will be refined through further S&P Global analysis, data
review, industry consultation and stakeholder review.

1. Price assumptions were based on Project Blue price outlooks.

© 2026 by S&P Global Inc. All rights reserved.
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Ga value chain

machinery

By-product source Primary supply High purity Semis Wafers Final products / uses
: q q GaAs-based 5 .
Bauxite Alum!na Efayer - Gallium Aresnide GaAs Wafers Integrated|Circuits ngh-f_requepcy con_'nmunlcatlons,
Refining Liquor GaAs (ICs) satellites, wireless infrastructure
Wireless base stations, satellite
. o Gal\(l[;ﬂb&ls(e:d)ICs —_— communications, 5G
Primary 8 infrastructure
Gallium
. q q e General lighting (commercial,
ZincOre —— 2N — aing — |y GalumNitride ', JRCaNWarieisdy . 1 1, GaN-based LEDs — residential), automotive
Smelting Residues GaN Epiwafers " "
headlights, displays
High-efficiency power
GaN-bas_ed Power _electronlcs, electric vehicle
Devices inverters, renewable energy
converters
q q n . o Future high-voltage, high-
> High F.’urlty -1 S poxce —» Ga,0, Wafers ———» Ga2(?3 s Pgwer —> frequency power devices (under
Gallium Ga,0,4 Devices (Emerging)
development)
. T . Medical Thermometers (mercury-
—> Calllm Aoy > Medlca! g Thermal —>» free), thermal interface materials
Compounds ! Applications . X
! in electronics
|
i
i
Gallium H - Solar panels for commercial,
— Precursors for L > CIGS ngh:'lm 7Y —> residential, and utility-scale
CIGS PV | power
'
i
R n ! Electric vehicle motors, wind
Gallium Secondary . Gallium-Based ! = NdFeB Magnets | A
Scrap Gallium i Alloys ' "~ (Gallium-enhanced) AT HEmEE S, (el
i



S&P Global
Energy

Disclaimer

S&P Global Energy (“SPGE”) is a business division of S&P Global Inc. This document (“Materials”), including all data and
information in it is the copyrighted property of SPGE and represents data, research, opinions, or viewpoints of SPGE.
The Materials speak to their original publication date only. The Materials’ contents are from sources considered by
SPGE (in its professional opinion) to be reliable, but SPGE does not assume responsibility for the accuracy or
completeness thereof, nor is their accuracy or completeness or the opinions and analyses based upon them
warranted. The Materials should not be construed or regarded as a recommendation of any specific price assessment
or benchmark. Forecasts are inherently uncertain because of events or combinations of events that cannot reasonably
be foreseen including the actions of government, individuals, third parties and competitors.

To the extent permitted by law, SPGE shall not be liable for any errors or omissions or any loss, damage, or expense
incurred by reliance on the Materials or any statement contained therein, or resulting from any omission. THE
MATERIALS ARE PROVIDED “AS IS” AND TO THE MAXIMUM EXTENT ALLOWED BY LAW, NEITHER SPGE, ITS AFFILIATES
NOR ANY THIRD-PARTY PROVIDERS MAKES ANY REPRESENTATION, WARRANTY, CONDITION, OR UNDERTAKING,
WHETHER EXPRESS, IMPLIED, STATUTORY OR OTHERWISE, RELATING TO THE MATERIALS OR THE RESULTS
OBTAINED IN USING THEM; INCLUDING: A) ITS MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE; OR B)
ITS CONTINUITY, ACCURACY, TIMELINESS OR COMPLETENESS. The Materials are supplied without obligation and on
the understanding that any recipient who acts upon the Materials or otherwise changes its position in reliance thereon
does so entirely at its own risk.

The Materials should not be construed as financial, investment, legal, or tax advice or any advice regarding a
recipient’s corporate or legal structure, assets or, liabilities, financial capital or debt structure, current or potential
credit rating or advice directed at improving a recipient’s creditworthiness nor should they be regarded as an offer,
recommendation, or as a solicitation of an offer to buy, sell or otherwise deal in any investment or securities or make
any other investment decisions. The Materials should not be relied on by any recipient in making any investment or
other decision and should not in any way serve as a substitute for other enquiries or procedures which may be
appropriate. The Materials should not be used as the basis of or input for any ESG rating, score, opinion, or evaluation.
The Materials should not be reproduced or made available to any other person without SPGE’s prior written consent.
Recipient may not use the Materials to transmit, undertake or encourage any unauthorised investment advice or
financial promotions, or to generate any advice, recommendations, guidance, publications or alerts made available to
its own customers or any other third-parties. Nothing in the Materials constitutes a solicitation by SPGE or its
Affiliates of the purchase or sale of any loans, securities or investments. SPGE personnel are not providing legal advice
or acting in the capacity of lawyers under any jurisdiction in the publication or delivery of the Materials. SPGE is not a
registered lobbyist and cannot advocate on anyone’s behalf to government officials regarding specific policies. The
Materials contain the results of SPGE’s independent research and analysis and are intended for general informational
purposes only. The Materials are not intended, and may not be used, to promote, directly or indirectly, the supply or
use of any product or business interest, including, but not limited to, the benefits of any product, business, or business
activity for protecting or restoring the environment or mitigating the causes or effects of climate change. No data or
opinions contained in the Materials constitutes a representation to the public with respect to the benefits of any
product, business or business activity, and should not be relied on as a recommendation for any specific action to be
taken.

SPGE owns all rights, title, and interest in and to the Materials. The SPGE name(s) and logo(s) and their related
trademarks appearing in the Materials are the property of S&P Global Inc. or their respective owners.

© 2026 by S&P Global Inc. All rights reserved. 10
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