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TIME TO WAKE UP FOR THE NEXT BIG THING

NIOBIUM AND RARE EARTH ELEMENTS:
BUILDING OUR FUTURE WITH SUPERALLOYS,
SUPERCONDUCTORS AND SUPERMAGNETS

In early November 2021, Saville Resources Inc. announced impressive drill results
from its Niobium Claim Group (NCG) Property in Quebec, returning the best
niobium intercept to date from the property at 1.00% Nb205 over 17.1 m, within a
larger interval of 0.82% Nb205 over 42.3 m, including a peak sample assay of 1.73%
Nb205. In addition to the high-grades of niobium, drill intercepts continue to return
coincident and significant tantalum and phosphate mineralization. More drill
results are pending and expected to be released shortly. On Tuesday, November 23,
2021, Saville’s President Mike Hodge will be discussing the latest results and talking
about the niobium market with Chris Grove, President of Commerce Resources
Corp. Register now to join the live presentations and Q&A session.

In a recent interview, Chris Grove
commented on Saville’s drill results:

While Commerce is currently at pre-
feasibility stage, Saville is in discovery
mode.

“There was a 17 m intersection of 1%

niobium. Considering that niobium right
now is at about $45 per kilo, that is 10

kg of niobium per ton, or $450 rock per
ton. So you're talking about something
that actually is more valuable than a 7
g/t gold project. These were excellent
results.”

Saville’s NCG Property is adjacent to
Commerce’s Ashram REE-Fluorspar
Deposit, whereas Saville is currently
under Earn-In Agreement with

Commerce for up to 75% interest in NCG.

Both companies are advancing its
exploration and development projects
to become future supply for critically
needed commodities:

Saville: Niobium + Tantalum + Fluorspar
+ Phosphate

Commerce: Rare Earth Elements (REEs)
+ Fluorspar

This report highlights market trends for
niobium, tantalum, and rare earths.
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4Chart Canada (TSX.V)

Canadian Symbol (TSX.V): SRE
Current Price: $0.04 CAD (11/17/2021)
Market Capitalization: $4 Million CAD
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4Chart Germany (Frankfurt)

German Symbol /WKN: S0J/ A2DY3Z
Current Price: €0.023 EUR (11/18/2021)
Market Capitalization: €2 Million EUR


https://youtu.be/CVu8guhBAwM
http://savilleres.com/
https://www.stockwatch.com/Quote/Detail?C:SRE
https://www.stockwatch.com/Quote/Detail.aspx?C:SRE
https://web.tmxmoney.com/quote.php?qm_symbol=SRE
https://www.comdirect.de/inf/aktien/detail/uebersicht.html?ID_NOTATION=203555650
https://www.boerse-frankfurt.de/equity/saville-res-inc
http://savilleres.com/
https://savilleres.com/news/news-releases/2021/saville-resources-intersects-1.00-nb2o5-over-17.1-m-including-1.39-nb2o5-over-5.1-m-in-drill-hole-at-the-mallard-prospect/
https://event.zimtu.com/
https://twitter.com/SavilleRes
https://www.facebook.com/SavilleResources
https://www.linkedin.com/company/saville-resources-inc/
https://www.youtube.com/playlist?list=PL8RBRtBmll67XdAL0N701tIGWdduHH0Bx
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SUPPLY RISK OF RAW MATERIALS FOR KEY TECHNOLOGIES
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Manganese

Tin
Chromium
Zirconium
Silver
Aluminium
Tellurium
Nickel
Iron ore
Selenium
Zinc
Cadmium
Copper
Lead

Source: European Commission JRC 2020

According to a European Commission Report (2020), rare earths (LREEs: Light Rare Earth Elements; HREEs: Heavy Rare Earth
Elements) have the greatest supply risk of raw materials for key technologies, niobium ranks as #4 while tantalum and fluorspar rank
mid-tier. Commerce Resources Corp. (LREEs + HREEs + Fluorspar) and Saville Resources Inc. (Niobium + Tantalum + Fluorspar +
potentially Phosphorous) are developing highly attractive projects in a safe and mining-friendly jurisdiction.

Most recently, US Congress approved
a long-debated infrastructure bill
totalling $1.2 trillion USD. According to
Electrek:

“This cash injection into US infrastruc-
ture focuses on improving everything
from roads, to bridges, and the promoti-
on of electric vehicle adoption nationwi-
de.

While many of the exact spending
details are still to come to light, the
approved $1.2 trillion will include $550
billion in new spending and includes the
following:

+ $110 billion for roads, bridges and other
infrastructure rehab nationwide (The US
infrastructure system earned a C- from
the American Society of Civil Engineers
earlier this year)

« $7.5 billion for electric vehicles and EV
charging infrastructure

« $2.5 billion in zero-emission buses

« $2.5 billion in low-emission buses

What truly stands out in this approved
bill is the $7.5 billion promised to help
establish a nationwide network of EV
charging stations. Furthermore, an addi-
tional $65 billion will be invested toward
overall clean energy and renewables for
the US electricity grid, hardening a long
antiquated system.”

CRITICAL METALS NEEDED:
NIOBIUM + TANTALUM +
RARE EARTHS

Let’s start with niobium.

200 grams of niobium added to a
mid-sized automobile reduces its
weight by 100 kg, increasing fuel effi-
ciency by 5%, according to the World
Steel Institute.

The use of niobium in vehicles today is
already helping to avoid the emission of
an estimated 62 million ton of CO2 per
year, according to Niocorp (North-Ame-
rica’s only niobium producer).

The addition of 0.025% of niobium to
the steel in the Millau Viaduct (France)
reduced the total weight of steel and
concrete needed by 60% in the overall
project, according to CBMM (the wor-
Id’s largest niobium producer).

Niobium helps bridges and other
infrastructure elements last longer and
reduces overall environment impacts.

With the structural demands placed

on buildings today, the use of High
Strength, Low Alloy (HSLA) steel is in-
creasingly required. HSLA steel with nio-
bium helps make today’s buildings safer,
more energy efficient, and less costly. It
also provides building designers with
additional flexibility in their designs.

The global Niobium market is currently
approximately 125,000 t per annum
with a value of $5 billion USD and is
forecast to achieve 6% CAGR between
2020 and 2025, according to SWI Part-
ners Research and ONG Commodities:


https://electrek-co.cdn.ampproject.org/c/s/electrek.co/2021/11/06/congress-passes-1-2-trillion-infrastructure-bill-12500-ev-tax-credit-still-awaits-passage/amp/
https://infrastructurereportcard.org/
https://www.tanb.org/images/Niobium%20for%20HSLA%20steel%20(v_4).pdf
https://ec.europa.eu/growth/sectors/raw-materials/areas-specific-interest/critical-raw-materials_en

“Market growth is expected to be under-
pinned by a shift towards an increasing
use of lightweight high-strength steel
alloys in construction.Continued use in
aircraft engines and additional long-
term growth through light-weighting in
transportation, defense, space applica-
tions and use in battery technology.”

The U.S. imports all of its niobium

from Brazil (~83%), Canada (~12%)

and others (~5%). With only 3 primary
niobium mines globally - all of which
have Chinese stakeholders, including a
controlling interest at Canada’s Niobec
Mine — a more reliable, long-term
niobium supply in North America is
needed to secure critical minerals supply
chains for strategic industries.

New niobium supply sources from
Canada would diversify global supply
and create reliable niobium supply
volumes.

In 2014, IAMGOLD Corp. sold the

Niobec Deposit for $530 million USD to
Magris Resources Inc., CEF Holdings
Ltd. (a Hong Kong based investment
company owned 50% by the Chinese
conglomerate CK Hutchison Holdings
Ltd. from Hong Kong) and Temasek
Holdings Ltd. (an investment company
owned by the Government of Singapore).

As the Niobec Mine in Québec is

the only major niobium producer in
North America, with grades averaging
0.42% Nb205 (probable reserves), the
benchmark for Saville is clear.

Saville's niobium project is also attractive
thanks to mineralization identified to
date indicating a carbonatite host rock,
which is also the dominant niobium
source globally, making cost-effective
conventional processing possible.

With only 3 primary niobium mines
currently in production worldwide,

the time appears ripe for new supply,
especially on the North American
continent as the US is still 100% import-
reliant for niobium while having classified
this superalloy metal as critical for its
economic and national security (used e.g.
in military aircraft engines, rockets, gas
turbines, superconducting magnets).
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Most niobium deposits globally have an average grade between 0.3% and 0.7% Nb205.

NIOBEC (Québec, Canada)

« Deposit: Carbonatite

« Share in world supply: ~7%

« Average grade: 0.35-0.44% Nb205

« Owners (purchased from IAMGOLD
Corp. for $530 million USD in 2014):
Magris Resources Inc., CEF Holdings
Ltd. (@ Hong Kong based investment
company owned 50% by the Chinese
conglomerate CK Hutchison Holdings
Ltd. from Hong Kong) and Temasek
Holdings Ltd. (an investment company
owned by the Government of Singapore)

CATALAO (Brazil)

« Deposit: Carbonatite

« Share in world supply: ~7%

« Average grade: 0.87-1.48% Nb205
« Owner (purchased from Anglo
American PLC for $1.5 billion USD in
2016): China Molybdenum Co. Ltd.

ARAXA (Brazil)

« Deposit: Carbonatite

« Share in world supply: ~85%

« Average grade: 1.6-2.48% Nb205 (but
with a low recovery of ~50%)

« Owners: CBMM as well as Chinese,
Japanese and Korean consortiums

Niobium - an extraordinary and highly
versatile superalloy material - is a critical
and strategic material essential to many
defense and civilian applications (e.g.
as an alloying element in high-strength
and stainless steel, as a superalloy for
aerospace and land-based power
generation, and in superconductors).

The niobium market is also witnessing

a growing usage in the automotive
industry as lightweight materials and
designs are key to enhance fuel economy
in ICEs (Internal Combustion Engines) as
well as in EVs (Electric Vehicles).

Phosphate is common in some of

the world'’s largest and highest-grade
niobium mines, such as Araxa and
Catalao in Brazil. The Niobec Mine in
Québec is a pyrochlore mine with no
tantalum of any significance, as being the
case with Araxa and Catalao (see here).

Phosphate rock ore was mined by only

5 firms in the US (2017), processing it

into marketable products valued at $2.1
billion USD for 100% domestic use as
intermediate feedstocks in the manufac-
ture of fertilizers and animal feed supple-
ments, according to the USGS.

The Catalao Mine in Brazil (owned by
China Molybdenum) not only produces
niobium but also phosphate as a
highly profitable by-product, providing
“strategically important diversification
benefits” as the phosphate sector has
“attractive long-term fundamentals
and positive outlook” due to its use as
fertilizer in the agricultural industry.
Catalao’s ore reserves average 12.5%
P205, with resource grades between
8.2% and 11.8% P205.

Fluorspar is also critical for the steel
industry. More details on fluorspar



http://niobec.com/wp-content/uploads/2014/10/Niobec-sale-announcement.pdf
http://s1.q4cdn.com/766430901/files/doc_presentations/2012/PDAC-2012-Niobec-Overview.pdf
http://s1.q4cdn.com/766430901/files/doc_presentations/2012/PDAC-2012-Niobec-Overview.pdf
http://niobec.com/wp-content/uploads/2014/10/Niobec-sale-announcement.pdf
http://www.chinamoly.com/06invest/DOC/E_03993_A001_0502.pdf
http://www.cnchemicals.com/Press/87461-CCM:%20CMOC%20to%20acquire%20Anglo%20American%E2%80%99s%20niobium%20and%20phosphate%20businesses%20for%20USD1.50%20billion.html
https://pubs.usgs.gov/pp/1802/m/pp1802m.pdf
https://www.tanb.org/images/Much%20ado%20about%20tantalum.pdf
https://minerals.usgs.gov/minerals/pubs/mcs/2018/mcs2018.pdf
http://www.chinamoly.com/06invest/DOC/E_03993_A001_0502.pdf
https://www.rockstone-research.com/images/PDF/Commerce31en.pdf

NIOBIUM TRENDS

According to “Niobium company
CBMM to acquire 20% of startup
Battery Streak” (October 28, 2021):

CBMM, global leader in Niobium
products, has signed an agreement
to acquire 20% of the startup
Battery Streak. With the investment,
the company expects to drive
developments in materials for
batteries in mobility applications,
electronic equipment, and drones.

“This strategic investment is part of
CBMM'’s new business plan, which
aims to accelerate innovation in
materials for battery technology, a
very promising segment that should
represent 25% of the company'’s
revenue by 2030.” (Rodrigo Amado,
Strategy and New Businesses Manager
at CBMM)

Since 2019, CBMM has been tactically
investing in startups related to
material innovation and connected
with the global electrification mega-
trend. All startups invested use
Niobium in their technologies.

With a long-term vision, CBMM will
continue to invest in research and
development of Niobium technologies
for lithium-ion batteries.

“We are working intensely with

large partners to offer to the market,
mainly for the automotive sector,
batteries with unique characteristics,
such as ultra-fast recharging, in less
than 10 minutes, greater stability and
safety. Battery Streak is fully aligned
with this goal and will allow us to
take an important step, allowing
applications beyond the mobility
market.” (Rodrigo Amado)

Battery Streak (BSI), is a startup linked
to the University of California at

Los Angeles (UCLA). BSI's patented
technology uses nano-structured
Niobium oxide as the anode of
lithium-ion batteries. With the
partnership, CBMM and BSl intend to
offer the first products to the market
in 2023.
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https://www.greencarcongress.com/2021/10/20211028-cbmm.html
https://www.greencarcongress.com/2021/10/20211028-cbmm.html
https://www.greencarcongress.com/2021/10/20211028-cbmm.html
https://cbmm.com/
https://batterystreak.com/
https://slidetodoc.com/recent-developments-in-high-purity-niobium-metal-production/
https://slidetodoc.com/recent-developments-in-high-purity-niobium-metal-production/
https://www.shutterstock.com/de/g/ParabolStudio

According to Mordor Intelligence’s
“Niobium Market - Growth, Trends,
COVID-19 Impact, and Forecasts (2021-
2026)":

Niobium is a gray, lustrous, ductile metal
with relatively low density, high ductility,
high melting point, and superconductor
properties. Niobium is majorly extracted
from pegmatite minerals, such as
columbite-tantalite and pyrochlore.

This is a relatively rare mineral, and
the order of abundance is around 24
parts per million. The niobium market
is segmented by occurrence, type,
application, end-user industry, and

geography.

The market was negatively impacted

by COVID-19 in 2020. Owing to the
pandemic scenario, several countries
across the world went into lockdown,
which led to a decrease in the demand
for niobium from various end-user
industries, as all the manufacturing and
construction activities were put on hold.
This created a negative impact on the
niobium market. However, the condition
is expected to recover in 2021, thereby
driving the market studied during the
forecast period.

Over the medium term, accelerating
usage in structural steel and increased
usage in aerospace applications are
driving the market’s growth.

On the flip side, limited supply sources
and the impact of the COVID-19
pandemic are hindering the growth of
the market studied.

The construction industry dominated
the market, and it is expected to grow
at a healthy rate during the forecast
period, as niobium-based alloys are
exceptionally meeting the challenges
regarding fire resistance and seismic
requirement of modern artistic
construction. Increasing demand for
high strength and lightweight steel in
oil and gas pipelines is likely to act as an
opportunity in the future.

Asia-Pacific dominated the market with
the largest consumption from countries,
such as China and Japan.
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Niobium Market, Volume (%), by End-user Industry, Global, 2020
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Source : Mordor Intelligence
Niobium Market - Growth Rate by Region, 2021-2026

Source : Mordor Intelligence

“In January 2020, NioCorp Developments Ltd secured legal agreements with
several additional southeastern Nebraska landowners, primarily to extend the
company'’s options for purchasing land parcels. These are planned for use as part of
its proposed Elk Creek Superalloy Materials Project. This agreement covers a total of
226 acres of land (Source: Mordor Intelligence, 2021)

Niobium Market Concentration

4mmmm—  Niobium Market

Consolidated- Market dominated by 1-5 major

Major Players

O csvm

o NIOBEC (Magris Resources Inc.)

players

e China Molybdenum Co. Ltd

Fragmented - Highly competitive market without

Source: Mordor Intelligence dominant players

“The niobium market is an oligopolistic market, with three major mining
companies, including CBMM, China Molybdenum, and Niobec, contributing to
around 98% of the global supply. The largest and currently operating niobium
deposit is located at Araxa, and it is owned and explored by Companhia Brasileira de
Metalurgia e Mineracdo (CBMM).” (Source: Mordor Intelligence, 2021)



https://www.mordorintelligence.com/industry-reports/niobium-market
https://www.mordorintelligence.com/industry-reports/niobium-market
https://www.mordorintelligence.com/industry-reports/niobium-market
https://www.mordorintelligence.com/industry-reports/niobium-market
https://www.mordorintelligence.com/industry-reports/niobium-market
https://www.mordorintelligence.com/industry-reports/niobium-market

KEY MARKET TRENDS

Construction Sector to Dominate the
Market

« The construction industry is the largest
consumer of niobium across the world.
The major application of niobium is in
the production of steel. About half of all
steel produced worldwide goes to the
construction industry.

» High-strength niobium microalloyed
plate products are used in the
construction of bridges, viaducts, high-
rise buildings, etc. Heavy machinery,
pressure vessels, etc., represent
additional applications of microalloyed
plates.

« Structural sections are widely used

in civil construction, railway wagons,
transmission towers, etc., where
niobium competes with vanadium.
Similarly, a steel reinforcing bar is

used in large concrete structures to
increase their resistance to tensile
loads. Larger diameter, high-strength
grades are produced via the addition
of niobium and/or vanadium, although
some modern steel mills also use water
cooling, which negates the need for
microalloying. Finally, niobium has also
found application in high-strength and
wear-resistant rails for railway tracks
operating under high axle loads.

+ The building and construction industry
is currently a thriving industry in several
emerging economies of the Asia-Pacific
and European regions, and this is going
to drive the demand for HSLA steel,
which provides cost savings through
reduction of weight in buildings while
also preventing infrastructure failures.

« The Chinese government has rolled out
massive construction plans, including
making provisions for the movement of
250 million people to its new megacities
over the next ten years, creating a major
scope for the market studied.

« The construction sector in North
America has witnessed significant
growth in the past few years. According
to the United States Census Bureau,
the value of the construction industry

Niobium Market

Occurrence

Type

Application

End-user Industry

Geography
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Carbonatites and Associates
Columbite-Tantalite

Ferroniobium

Niobium Oxide

Niobium Metal

Vacuum Grade Niobium Alloys

Steel

Super Alloys
Superconducting Magnets
Capacitors

Glass

Other Applications

Construction

Automotive and Transportation
Aerospace and Defence

Oil and Gas

Other End-user Industries

Asia-Pacific China
India
Japan
Australia

Rest of Asia-Pacific

United States
Canada

North America

Mexico

Europe Germany
United Kingdom
Italy
France
Russia

Rest of Europe

South America Brazil
Argentina

Rest of South America

Middle-East and Africa Saudi Arabia
South Africa
Rest of Middle-East and Africa


https://www.mordorintelligence.com/industry-reports/niobium-market

in the United States increased from
USD 1,007.62 million in 2014 to USD
1,306.03 million in 2019. The total
residential housing units authorized by
building permits in March 2020 were
at a seasonally adjusted annual rate
of 1,353,000, representing 5% growth
over the March 2019 rate of 1,288,000.
The total number of privately-owned
housing starts in March 2020 was at

a seasonally adjusted annual rate of
1,216,000, representing 1.4% growth
over the March 2019 rate of 1,199,000.

« The factors driving the building

and construction industry are the
ever-increasing populations, rapid
urbanization, and the rise in purchasing
power. As a result of which, investments
in infrastructure are being made and are
in the pipeline.

+ Adding to these, several vanity projects
in the Middle East and building of
commercial constructions, such as
airports, etc., are expected to drive the
market in the future.

« Therefore, such robust growth in
construction across the world is likely to
boost the demand for the consumption
of niobium during the forecast period.

Asia-Pacific to Dominate the Market

« Asia-Pacific dominated the global
market. With accelerating usage in
structural steel and growing usage in
the automobile and aerospace industry
in countries such as China, India, and
Japan, the consumption of niobium is
increasing in the region.

« The consumption of niobium is very
high in steel manufacturing in the form
of ferroniobium, and the construction
industry is thriving in several emerging
economies, such as China and India,
among others.

+ The infrastructure sector is an
important pillar of the Indian economy.
The government is taking various
initiatives to ensure the timely creation

of excellent infrastructure in the country.

The government is focusing on railways,
road development, housing and urban
development, and airport development.

Niobium Market Snapshot
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“The niobium market size was estimated at over 120 kiloton in 2020, and the
market is projected to register a CAGR of over 5% during the forecast period.”

(Source: Mordor Intelligence, 2021)

- India is likely to witness an investment
of around USD 1.3 trillion in housing
over the next seven years, where

the country is likely to witness the
construction of 60 million new homes.
The availability of affordable housing is
expected to rise around 70% by 2025 in
India.

- Currently, China is majorly focusing

on increasing the production and sale
of electric vehicles in the country. For
this purpose, the country planned to
increase the production of electric
vehicles (EVs) to 2 million a year by 2020,
and 7 million a year by 2025. The target,
if achieved, will increase the share of
electric vehicles to 20% of total new car
production for China by 2025. This is
further likely to increase the production
of vehicles in the country in the coming
years.

- China has been replacing the use of
vanadium from niobium or a compound
of both in the steel industry, especially
to produce rebars. Thus, the demand for
niobium is expected to increase in the
future.

- Japan’s electrical and electronics

industry is also one of the world’s
leading industries. The country is a
world leader in the production of video
cameras, compact discs, computers,
photocopiers, fax machines, cell phones,
and various other key computer
components.

« Consumer electronics account for a
third of Japan’s economic output. There
has been a constant rise in the demand
for consumer electronics from the
country due to its durability and quality.

- Similarly, in Australia, the building and
construction sector contributes around
8% of the GDP. The country is expected
to recover, with non-residential building
activity and engineering construction
increasing in the next two years, owing
to the upcoming major road and rail
projects, which may further uplift the
consumption of steel during the forecast
period.

« The COVID-19 has presented a
problematic situation for niobium in
the region in early 2020. However,
the conditions got better now, which
concreted the probability of market
recovery over the forecast period.


https://www.mordorintelligence.com/industry-reports/niobium-market
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TANTALUMTRENDS Tantalum Applications

Chemicals

According to “USGS Seeks Public

Comment on Draft List of 50 Minerals
Deemed Critical to US National
Security and the Economy” (USGS,
November 8, 2021):

Tantalum (Ta) is ductile, easily
fabricated, highly resistant to corrosion
by acids, and a good conductor of heat
and electricity and has a high melting
point. The major use for tantalum,

as tantalum metal powder, is in the
production of electronic components,
mainly tantalum capacitors. Major end
uses for tantalum capacitors include
portable telephones, pagers, personal
computers, and automotive electronics.
Alloyed with other metals, tantalum is
also used in making carbide tools for
metalworking equipment and in the
production of superalloys for jet engine
components.

The United States must import all of its
niobium and tantalum source materials
for processing, although a project is
currently underway in Nebraska that
would be the only niobium mine and
primary niobium processing facility in
the United States. Brazil and Canada are
the major producers of niobium mineral
concentrates, and Australia, Brazil,

and Canada are the major producers

of tantalum mineral concentrates. The
value of tantalum consumed [in the
United States] in 2020 was estimated to
exceed $210 million as measured by the
value of imports.

According to USGS’ 2021-Tantalum-
Report:

Significant U.S. tantalum mine
production has not been reported
since 1959. Domestic tantalum
resources are of low grade, some are
mineralogically complex, and most
are not commercially recoverable...
Globally, consumption of tantalum
decreased because of disruptions

in transportation and electronics
manufacturing supply chains caused
by the global COVID-19 pandemic; a
leading end use for tantalum was in
capacitors... World production was
lower in part because of temporary
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Mine production Reserves®
2019 2020¢

United States — —_ —_
Australia 67 30 999,000
Brazil 430 370 40,000
Burundi 38 30 NA
China 76 70 NA
Congo (Kinshasa) 580 670 NA
Ethiopia 70 60 NA
Nigeria 180 160 NA
Russia 26 26 NA
Rwanda 336 270 NA
Other countries 45 35 NA
World total (rounded) 1,850 1,700 >140,000

mine closures in Brazil and Rwanda
caused by the COVID-19 pandemic.
Continued low prices for tantalum

was also a factor. In Australia, lithium
mines that had produced tantalum

as a byproduct in 2019 remained on
care-and-maintenance status in 2020
because of continued low prices for
lithium. Production in Congo (Kinshasa)
was estimated to have increased in
2020 based on reported ore production
through August 2020; China was the
main export destination. Brazil, Congo
(Kinshasa), and Rwanda accounted

for 77% of estimated global tantalum
mine production in 2020. The U.S.
Department of Defense issued an
interim rule effective October 1,

2020, amending the Defense Federal
Acquisition Regulation Supplement to
implement a section of the National
Defense Authorization Act for Fiscal
Year 2020 that prohibits the acquisition

of tantalum metal and alloys from
China, Iran, North Korea, and Russia.

Source: USGS, 2021

Acording to MSP-REFRAM, a multi-
stakeholder platform for a secure
supply of refractory metals in Europe:

Tantalum is used in different sectors
of the industry thanks to its corrosion-
resistant qualities and its applicability
as capacitor, the latter being the most
important application, with billions

of units produced every year. Other
applications in electric and electronic
equipment (EEE) are sputtering targets
(Ta metal, Ta205, TaN) and surface
acoustic wave filters, of which the
applications are cellular and wireless
telephones, television sets, video
recorders, tire pressure control and
keyless entry systems. Tantalum

is also used for high temperature
applications, e.g. aircraft engines, in
the form of super alloys based on
nickel and cobalt. Tantalum carbide is
used for the fabrication of cemented
carbides. Tantalum oxide is used for
manufacturing of special types of glass.


https://www.usgs.gov/news/usgs-seeks-public-comment-draft-list-50-minerals-deemed-critical-us-national-security-and
https://www.usgs.gov/news/usgs-seeks-public-comment-draft-list-50-minerals-deemed-critical-us-national-security-and
https://www.usgs.gov/news/usgs-seeks-public-comment-draft-list-50-minerals-deemed-critical-us-national-security-and
https://www.usgs.gov/news/usgs-seeks-public-comment-draft-list-50-minerals-deemed-critical-us-national-security-and
https://pubs.usgs.gov/periodicals/mcs2021/mcs2021-tantalum.pdf
https://pubs.usgs.gov/periodicals/mcs2021/mcs2021-tantalum.pdf
https://prometia.eu/wp-content/uploads/2021/01/NIOBIUM-TANTALUM-v02.pdf
https://prometia.eu/wp-content/uploads/2021/01/NIOBIUM-TANTALUM-v02.pdf
https://pubs.usgs.gov/periodicals/mcs2021/mcs2021-tantalum.pdf

RARE EARTHS TRENDS

Neodymium and praseodymium (NdPr)
are the most important rare earths used
in electric vehicles (EV). 90% of EVs use
rare earth permanent magnet motors.
Each permanent magnet motor uses 0.7
kg NdPr.

According to Adamas Intelligence, the
rapid rise in EV sales is expected to result
in a 275% increase in demand for rare
earths used in EV motors between 2019
and 2025.

According to the European Commission
(2020), rare earths (LREE & HREE) are
highlighted as having the greatest
supply risk of raw materials for key
technologies.

Excerpts from“U.S. needs more mines
to boost rare earths supply chain,
Pentagon says” (Reuters, October 19,
2021):

The United States and ally nations
should mine and process more rare
earths to ensure adequate global supply
of the strategic minerals for military and
commercial uses, a U.S. Department of
Defense official said on Tuesday.

The remarks underscore the Pentagon’s
rising interest in public-private mining
partnerships to counter China’s status
as the top global producer of rare
earths, the 17 minerals used to make
specialized magnets for weaponry and
electric vehicles (EVs).

“We know we cannot resolve our shared
exposure to supply chain risk without

a close partnership with industry,”
Danielle Miller of the Pentagon’s Office
of Industrial Policy told the Adamas
Intelligence North American Critical
Minerals Days conference.

“New primary production of strategic
and critical minerals - in a word, mining
- is a necessity to increase resilience in
global supply chains.”

“Domestic production of strategic
and critical materials is the ultimate
hedge against the risk of deliberate
non-market interference in extended
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Global Market Growth for Rare Earth Oxides
$16 B

+ 433%

2020 2030

Source: Adamas Intelligence, 2020
Demand for NdPr Oxide for REE Magnets

+ 150%

2020 2030
Source: Adamas Intelligence

Electric Vehicle Growth to 2040
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Source: Wood Mackenzie
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https://www.reuters.com/business/us-needs-more-mines-boost-rare-earths-supply-chain-pentagon-says-2021-10-19/
https://www.reuters.com/business/us-needs-more-mines-boost-rare-earths-supply-chain-pentagon-says-2021-10-19/
https://www.reuters.com/business/us-needs-more-mines-boost-rare-earths-supply-chain-pentagon-says-2021-10-19/
https://www.adamasintel.com/
https://www.adamasintel.com/
https://www.woodmac.com/
https://www.woodmac.com/
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overseas supply chains,” Miller said,

a likely reference to China’s hints it
could curtail rare earth exports to

the United States.”We are under no
illusions about the competing pressures
facing” the U.S. mining industry. Miller
also said the Pentagon wants to help
mining companies in ally nations
“create a common understanding of
sustainability.” U.S. environmental
standards for mining are among the
tightest in the world. “We want to work
with (miners) to accelerate the transition
from the lowest cost, technically
acceptable sourcing, to one that reflects
our values,” Miller said.

According to “Renewable Energy
Powering Rare Earths Upside”
(September 13, 2021):

Rare earth minerals are essential to
producing an array of clean energy
technologies, and with demand for the
latter soaring, the rare earths investment
thesis is experiencing a renaissance.

Following a long period of anonymity,
the VanEck Vectors Rare Earth/Strategic
Metals ETF (REMX) is back in style. REMX,
which turns 11 years old next month,
now has $1.1 billion in assets under
management — a testament to a broad
audience of investors discovering the
importance of rare earths in the clean
energy equation. More importantly,
REMX is up 78.38% year-to-date.

That’s confirmation that the fund'’s 20
member firms are positively correlated
to demand trends facilitated by the
renewable energy industry.

“The minerals intensity of clean energy
technologies may accelerate demand by
as much as four to six times, depending
on the technology,” says VanEck analyst
Charl Malan. “An offshore wind plant
requires thirteen times more mineral
resources than a similarly sized gas-fired
power plant... As the energy transition
continues to accelerate, it seems
feasible that decarbonization becomes
the leading consumer of minerals. In
other words, the global economy is
transforming from one that is highly
dependent on fossil fuels (coal, natural
gas and crude oil) for its energy needs to
one that is reliant on minerals.”
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95% of EVs use permanent magnet motors

@ REIA

Global demand for NdPr from the EVs and wind
turbines sector set to increase by over 150% by
2025 : the new dominant sources of use for the
rare earth

A EV+Wind
turbine demand
Other
380/0 u demand

NdPr use breakdown 2020 NdPr use breakdown 2025 —
Source : CRU @ REIA

Amount of permanent magnets
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https://www.etftrends.com/beyond-basic-beta-channel/renewable-energy-powering-rare-earths-upside/
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According to“Update on the global

transition to electric vehicles through Average amount Of rare earth
elements needed by car type

2020" (October 11, 2021):

In 2020, global cumulative electric
passenger vehicle sales exceeded 10
million, and the electric share of new
passenger vehicle sales hit a record-
high 4.6%. Thanks to sustained policy
adoption and technology deployment,
2020 saw a 49% increase in the number
of high-volume electric passenger
vehicle models, a 12% decline of
average battery pack cost, and a 48%
increase in public electric vehicle
charger stock. Europe overtook China
to become the world’s largest single
market of electric passenger vehicles.
This appears to put European countries,
such as France, the Netherlands,
Norway, and United Kingdom, on track
toward their 100% electric vehicle sales

share goals. 0
There was substantial progress on the Up to 0

development of vehicle regulations. Sl 5 .
Such policies include the world’s first more efficient than induction

electric vehicle regulation requiring motors.
100% zero-emission vehicle sales share
in British Columbia, the world’s first
electric vehicle regulation for medium-
and heavy-duty vehicles in California,
the extension of China’s electric vehicle
regulation from 2020 to 2023, and the

>

Permanent magﬁéf motors are the most power-dense type of traction motor

implementation of EU’s tightened CO2 commercially available, both in kW/kg and in kW/cm3
emission requirements for the new . Q =
light-duty vehicle fleet. Additional policy e @ R E I A

efforts include sustaining financial
incentives for electric vehicle purchases

'PERCENTAGE OF TESLA VEHICLES

and investing in the development of SOLD THAT CONTAIN ONE OR MORE
charging infrastructure networks. PERMANENT MAGNET TRACTION
MOTORS:

At least 21 national and provincial-level
governments, including Canada, China,
France, Scotland, South Korea, the
United Kingdom, and 15 states of the
United States announced new targets for
vehicle electrification in 2020. As of end
2020, more than 20 countries, provinces
and states globally, mostly in Europe
and North America, have proposed to
phase out new sales of ICE passenger
cars or to only sell new electric models
in the 2025-2050 time frame. These
ambitious targets provide a clear signal
to automakers, charging infrastructure
providers, and vehicle fleet managers to
make the transition to electric vehicles.

7 W N
100%
92,20%
) I

AlkTime 2017-Present 2020-Present

©REIA



https://www.global-reia.org/
https://www.global-reia.org/
https://www.global-reia.org/
https://theicct.org/publications/global-update-evs-transition-oct21
https://theicct.org/publications/global-update-evs-transition-oct21
https://theicct.org/publications/global-update-evs-transition-oct21
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EVs projected penetration
on automotive market

Automotive NdFeB magnets
market share demand (kt)

RARE EARTH BASED MOTORS ARE MORE
EFFICIENT AND ENVIRONMENT FRIENDLY
THAN TRADITIONAL INDUCTION MOTORS
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According to “EU considers help
for rare earth magnet production-
sources” (Reuters, August 23, 2021):

The EU is working on proposals to jump- e e mos @ REIA

start home output of a type of specialist
magnet vital in electric car motors by of-
fering support to local producers so they
can compete with Chinese rivals, sources
close to the situation said. The moves to
support production of rare earth perma-
nent magnets would mirror legislation
introduced in the United States earlier
this month to offer tax credits to makers
of the devices there. The United States,
the EU and Britain aim to expand output
of the super-strong magnets used in
electric vehicles (EVs) and wind turbi-
nes to help meet targets to cut carbon
emissions and lessen dependence on
China, whose producers currently domi-
nate the global sector. European firms
say they cannot compete with Chinese
producers, which they say get subsidies
worth about a fifth of their raw materials

EU Rare Earth permanent magnets
import from China in 2021-H1

Italy
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costs, helping them to supply 90% of the CHINA'S RARE EARTH
global market for the magnets. PERMANENT MAGNETS
; EXPORT IN 2021 H1

The EU launched the European Raw
Materials Alliance (ERMA) late last year
to ensure the bloc has a range of critical
minerals needed for its green transition
and gave top priority to rare earths. The
bloc aims to create a domestic industry
of rare earth mining, processing and
magnets to lessen vulnerability to any
disruption in Chinese supplies. China
supplies 98% of EU demand for magnets
made from rare earths, a set of 17
minerals used in range of applications
including electronics, defence and
aerospace.



https://www.reuters.com/world/europe/exclusive-eu-considers-help-rare-earth-magnet-production-sources-2021-08-23/
https://www.reuters.com/world/europe/exclusive-eu-considers-help-rare-earth-magnet-production-sources-2021-08-23/
https://www.reuters.com/world/europe/exclusive-eu-considers-help-rare-earth-magnet-production-sources-2021-08-23/
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At the recent World Climate Conference
in Glasgow, 30 countries, 11 carmakers
and other partners issued a joint
declaration to move away from the
internal combustion engine. The goal

is to be emission-free worldwide for
passenger cars and LCVs by 2040. But
some of the signatories have already set
themselves stricter targets. According to
the British government, the signatories
declare: “Together, we will work towards
all sales of new cars and vans being
zero-emission globally by 2040, and by
no later than 2035 in leading markets”.
(Source)
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Volvo's "Carbon Footprint Report" (2021)
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Figure i. Carbon footp. for C40 ge and XC40 h with different electricity mixes.

Results are shown in tonnes COz-equivalents per functional unit (200,000km total distance, rounded values).
“Volvo Cars has committed to only sell fully electric cars by 2030. This is the most
ambitious transformation into electrification from any established car manufac-
turer and it is a key step for Volvo Cars to reach full climate neutrality across its
entire value chain by 2040. In the short-term Volvo Cars is working towards reducing
its life cycle carbon footprint per average vehicle by 40 per cent between 2018 and
2025. This plan, one of the most ambitious in the industry, is validated by the Science
Based Target Initiative to be in line with the Paris Agreement of 2015, which seeks to
limit global temperature rise to 1.5C above pre-industrial levels. Volvo Cars has also
committed to communicating improvements from concrete short-term actions in a
trustworthy way, including the disclosure of the carbon footprint of all new models.
The Volvo C40 Recharge is Volvo Cars’ second fully electric car, and the first model
Volvo Cars launches that is only available as a fully electric version. The carbon foot-
print shows a great reduction in greenhouse gas emissions compared to that of an
internal combustion engine (ICE) vehicle, especially if the car is charged with renewab-
le electricity. The carbon footprint is also lower than that of the XC40 Recharge, mainly
thanks to improved aerodynamics.” (Source: Volvo's “Carbon Footprint Report”, 2021)
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* Volvo Cars manufacturing includes both factories as well as inbound and outbound logistics.

Figure ii. Carbon footprint for C40 Recharge and XC40 ICE, with different electricity mixes.

Results are shown in tonnes COz-equivalents per functional unit (200,000km total distance, rounded values).

“Breakdown of the carbon footprint for the C40 Recharge with different electricity
mixes in the use phase. The carbon footprint becomes approximately 50, 42 and 27
tonnes CO2-equivalents when charging C40 Recharge with global electricity mix,
EU-28 electricity mix or wind power respectively. Thus, the choice of electricity mix is
crucial for the carbon footprint.” (Source: Volvo's “Carbon Footprint Report”, 2021)
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Disclaimer and Information

on Forward Looking Statements
Rockstone Research, Zimtu Capital Corp. (“Zimtu”),
Saville Resources Inc. (“Saville”), and Commerce Re-
sources Corp. (“Commerce”) caution investors that
any forward-looking information provided herein
is not a guarantee of future results or performan-
ce, and that actual results may differ materially
from those in forward-looking information as a re-
sult of various factors. The reader is referred to the
Saville’s and Commerce’s public filings for a more
complete discussion of such risk factors and their
potential effects which may be accessed through
their documents filed on SEDAR at www.sedar.com.
Rockstone and Saville’s management note that mi-
neralization/operations at Niobec may not necessa-
rily be indicative to the mineralization, or potential
for development, of Saville’s Mallard Prospect. To
date, no resource has been determined nor econo-
mic studies completed for the Mallard Prospect. All
statements in this report, other than statements of
historical fact should be considered forward-loo-
king statements. Much of this report is comprised
of statements of projection. Statements in this re-
port that are forward looking include that Saville,
Commerce, or any other company or market will
perform as expected; that exploration has or will
discover a mineable deposit; that past or current
exploration has indicated potential for a deposit;
that Saville’s and Commerce’s properties are attrac-
tive due to mineralization identified to date indica-
ting a carbonatite host rock; that Saville’s niobium
project shows initial “Parallels to the Niobec Depo-
sit”, Canada’s only niobium mine, currently accoun-
ting for 8-10% of global production; that a more re-
liable, long-term niobium supply in North America
is needed; that the niobium market will continue to
witness a growing usage in the automotive indus-
try; that Saville’s niobium project is also attractive
thanks to mineralization identified to date indica-
ting a carbonatite host rock, which is also the domi-
nant niobium source globally, making cost-effecti-
ve conventional processing possible; that with only
3 primary niobium mines currently in production
worldwide, the time appears ripe for new supply,
especially on the North American continent as the
U.S. is still 100% import-reliant for niobium while
having classified this superalloy metal as critical for
its economic and national security; that Saville will
execute a considerably more expansive drill pro-
gram; that geological model at Mallard will guide
targeting for the next phase of drilling, planned for
2022; and that there is potential for high-grade and
wider widths where conditions are favourable; that
Saville has drilled 10 kg of niobium rock per ton, so-
mething that actually is more valuable than a 7 g/t
gold project; that Saville is in discovery mode; that
Saville and Commerce are advancing its exploration
and development projects to become future supply
for critically needed commodities. Such statements
involve known and unknown risks, uncertainties
and other factors that may cause actual results or
events to differ materially from those anticipated
in these forward-looking statements. There can be
no assurance that such statements will prove to be
accurate, as actual results and future events could
differ materially from those anticipated in such sta-
tements. Risks and uncertainties include changing
costs for mining and processing; increased capital
costs; the potential inability of Saville to finance its
plans; the timing and content of upcoming work
programs; geological interpretations based on dril-
ling that may change with more detailed informa-
tion; potential process methods and mineral reco-
veries assumption based on limited test work and
by comparison to what are considered analogous
deposits that with further test work may not be
comparable; the availability of labour, equipment
and markets for the products produced; and des-
pite the current expected viability of the project,
conditions changing such that the minerals on Sa-
ville’s property cannot be economically mined, or
that the required permits to build and operate the
envisaged mine cannot be obtained; the receipt
of all necessary approvals for commercial mining;
the ability to find sufficient mineralization to mine;
uncertainty of future production, uncertain capital
expenditures and other costs; financing and additi-
onal capital requirements for exploration, develop-
ment and construction of a mine may not be availa-
ble at reasonable cost or at all; mineral grades and
quantities on the projects may not be as high as
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expected; samples found to date and historical dril-
ling may not be indicative of any further potential
on the properties; that mineralization encountered
with drilling will be uneconomic; that the targeted
prospects can not be reached; substitute minerals
may be found to work effectively in place of niobi-
um for many industries; the receipt in a timely fashi-
on of further permitting; legislative, political, social
or economic developments in the jurisdictions in
which Saville and Commerce carry on business ma
hinder progress; there may be no agreement wit
neighbors, partners or government on developing
infrastructure; operating or technical difficulties
or cost increases in connection with mining or de-
velopment activities; the ability to keep key emplo-
yees and operations financed; what appear at first
to be similarities with operating mines and projects
may not be substantially similar; share prices of the-
se companies may fall as a result of many factors,
including those listed here and others listed in the
companies’and other mining exploration company
disclosure; and the resource prices available when
the resource is mined may not be sufficient to mine
economically. Accordingly, readers should not pla-
ce undue reh{ance on forward-looking information.
Rockstone and the author of this report do not un-
dertake any obligation to update any statements
made in this report except as required by law.

Disclosure of Interest

and Advisory Cautions

Nothing in this report should be construed as a so-
licitation to buy or sell any securities mentioned.
Rockstone, its owners and the author of this report
are not registered broker-dealers or financial advis-
ors. Before investing in any securities, you should
consult with your financial advisor and a registered
broker-dealer. Never make an investment based sole-
ly on what you read in an online or printed report,
including Rockstone’s report, especially if the invest-
ment involves a small, thinly-traded company that
isn't well known. The author of this report is paid by
Zimtu Capital, a TSX Venture Exchange listed invest-
ment company. Part of the author’s responsibilities at
Zimtu Capital is to research and report on companies
in which Zimtu Capital has an investment. So while
the author of this report is not paid directly by Saville
Resources Inc., or Commerce Resources Corp., the
author’s employer Zimtu Capital will benefit from
appreciation of Saville Resources’and Commerce Re-
sources’ stock prices. Zimtu Capital is an insider and
control block of Saville Resources by virtue of own-
ing more than 20% of Saville Resources’ outstanding
stock. The author also owns equity of Saville Resour-
ces Inc. and Commerce Resources Corp., as well as
Zimtu Capital Corp., and thus would also benefit from
volume and price appreciation of those stocks. Saville
and Commerce pay Zimtu to provide this report and
other investor awareness services. Thus, multiple
conflicts of interests exist. Therefore, the information
provided in this report should not be construed as a
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