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Overview
South Star Battery Metals Corp. (STS-CVE) is developing its 100%-owned Santa Cruz graphite project
located in Bahia state, Brazil. With a total resource of 22.8Mt grading 2.3% Cg, South Star plans to develop
the project in two phases: A Phase 1 operation targeting 5,000t per year of 95% graphite concentrate,
followed by a larger 25,000t+ per year Phase 2 operation. The company’s goal is to position itself as a key
supplier to a growing market for both traditional and value-added graphite products. South Star trades on
the TSX Venture Exchange under the ticker “STS” and on the OTCQB under STSBF. Management and
insiders currently own ~21% of the common shares outstanding.

A fully licensed, construction-ready project

Graphite at a glance

STS plans to produce 95% graphite concentrate from its 100%owned Santa Cruz project in Bahia state, Brazil. Brazil ranks as
the second-largest flake graphite-producing region in the world,
with a +80-year history of production and significant demand for
graphite in country. Based on the 2020 PFS, production is planned
over two phases to minimize both financial and technical risks.

Graphite is a naturally occurring form of crystalline carbon.
Given its high electrical and thermal conductivity, graphite is
used in a wide range of applications, including refractories,
foundries, friction products, and batteries. Over the next
decade, the graphite industry is likely to undergo significant
market changes, driven by increasing demand for lithium-ion
batteries, where graphite is widely used as the anode material.

Phase 1 pilot plant: The Phase 1 pilot plant operation is
targeting production of 5,000tpa of concentrate (in years 1-2) at a
low upfront capital cost of $7.3 million. Phase 1 is already fully
licensed, and construction is expected to begin imminently. Based
on a 12-month construction timeline, commercial production is
targeted for Q4 2022. The objective of Phase 1 is to send
concentrate samples to various offtake partners to test the
flowsheet, better develop customer relationships, and optimize
product mix. Financing discussions are currently underway; a
project construction decision is expected before year-end.
A larger Phase 2 operation: Once the technical specifications of
the product have been confirmed and further offtake agreements
negotiated, STS plans to advance Phase 2 of its project. Phase 2 is
targeting a 25,000tpa full-scale production plant, at a capital cost
of $27.2 million. Based on a weighted average basket price of
$1,287/t concentrate, and LOM operating costs of $396/t, the
project generated a post-tax NPV8% of $81.2 million, and an IRR
of 35%. South Star expects to start the licensing and permitting
process for Phase 2 in Q3 2022. Management believes a larger
Phase 2 operation is possible (up to 50,000tpa) given ongoing
exploration (95% unexplored) and forecast customer demand.
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South Star Battery Metals Corp.
Company description and project summary
Figure 1: South Star logo

Source: Company reports

South Star Battery Metals Corp. (South Star) is developing the Santa Cruz Graphite
Project in Brazil. The company expects the project to benefit from its close proximity
to existing infrastructure and in-country expertise (as detailed in the PFS), with
Brazil ranking as the world’s second largest producer of flake graphite. The company
plans to construct the project in two phases to minimize both financial and technical
risk:


Phase 1 pilot plant program: Phase 1 is targeting the construction of a
5,000tpa concentrate pilot plant at an upfront capital cost of $7.3 million.
Phase 1 is already fully permitted, and construction is expected to begin
imminently. Based on a 12-month construction timeline, commercial
production is targeted for Q4 2022.
The Phase 1 plant is expected to be in operation for ~2 years. During this
time, samples of 94-95% graphite concentrate will be sent to offtake
partners to test for technical specifications with the objective of testing and
optimizing the flowsheet, developing commercial relationships, and
optimizing product mix. Non-binding offtake agreements have already been
arranged for Phase 1 production.



A larger Phase 2 operation: Once the technical specifications of the
product have been confirmed and further offtake agreements negotiated,
STS plans to advance Phase 2 of its project. Phase 2 is targeting a
25,000tpa full-scale production plant, at a capital cost of $27.2 million. The
sizing of the plant could be increased further depending on the success of
Phase 1 operations, customer demand, subsequent negotiations, and other
market conditions. South Star expects to start the licensing and permitting
process for Phase 2 in Q3 2022.

The company’s management team has a proven track record of project execution in
Brazil.
Figure 2: STS recent share price performance
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Market overview: Graphite at a glance
Figure 3: Demand by application
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Source: Roskill, Canaccord Genuity estimates

Graphite is a crystalline form of the element carbon, occurring naturally as
disseminated crystal flakes and as microcrystalline amorphous graphite. With high
electrical and thermal conductivity, and excellent thermal stability and lubricity,
graphite is suitable for a wide range of applications, including refractories,
foundries, friction products, and batteries (Figure 3). Demand has historically been
dominated by the refractory, foundry and crucible sectors, accounting for >50% of
demand. Demand from these markets is expected to grow at ~2% annually.
However, over the next decade, demand for graphite is expected to accelerate given
its use as an anode material in lithium-ion batteries, which have quickly become the
undisputed leader in the electric vehicle and energy storage markets. In the lithiumion battery, graphite is currently used in greater quantity than cathode materials
such as lithium, nickel, and cobalt (Figure 4).
Figure 4: Example battery raw material makeup

Source: Company reports

Natural graphite demand could grow by +400% to 2030…
Total demand for natural flake graphite (traditional applications + lithium-ion
batteries) is forecast to increase from ~770kt in 2020 to 3.9Mt in 2030 (+410%),
with the largest growth driver being graphite’s use in lithium-ion batteries. Based on
our research in Lithium | 2H’21 recharge – Plaid acceleration, we estimate that
rapidly increasing sales of electric vehicles and continued development of the energy
storage market will drive an +800% increase in installed lithium-ion manufacturing
capacity to ~1.9TWh by 2025. Considering an average battery grade graphite
consumption ratio of 0.91kg/1kWh of Li-B energy capacity and competition from
alternative technologies, we estimate that demand for graphite (natural + synthetic)
from lithium-ion batteries could increase from ~200kt in 2020, to 1.2Mt in 2030,
representing a CAGR of 18% (Figure 6).

…but graphite has competition
Our forecasts include competition from other anode technologies such as silicon and
lithium, which are gaining recognition as the industry looks to improve the energy
density of batteries. While yet to be proven at a commercial scale, lithium-ion
batteries with silicon anodes (one of the most promising candidates) are expected to
have higher charge capacity and a longer lifespan. Accordingly, as technology
advances, we believe it is likely that alternative anode materials could gain market
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share. As a result, we model a 3.5% average annual reduction in graphite intensity
through 2030, accelerating in later years as newer technology gains traction.
Furthermore, both synthetic graphite and natural graphite – in the form of the
intermediate product, spherical graphite – can be used in the anodes of lithium-ion
batteries. As a result, specific demand for natural graphite (from miners) will be
dependent on a shift away from synthetic graphite by end users who may prefer
synthetic as it provides consistent purity and performance (required for Li-Bs),
albeit at a higher cost. Our research suggests that ~61% of anode material is
currently sourced from synthetic graphite, and that synthetic graphite will continue
to command a significant portion of the market (at least 40% through 2030).
Despite this, we believe that opportunities exist for high-quality natural flake
graphite producers (vs. lower quality Chinese producers) given the relative cost
savings (up to 50% vs. higher cost synthetic) and lower environmental impacts of
using natural flake graphite. Based on company test work, STS’s graphite is
expected to be well suited for use in both traditional markets (i.e., refractories,
steels and components) and value-added markets.
Figure 5: Forecast EV sales and penetration by region
45

Figure 6: Forecast graphite demand from Li-ion batteries
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A highly concentrated market, the case for diversification

Figure 7: Flake graphite pricing

Graphite consumption and production is dominated by China, which accounts for
>60% of raw material supply. When it comes to spherical graphite (the form used in
lithium-ion batteries), China is the only commercial-scale producer, with 100% of
current processing capacity. As a result, the global anode supply chain is 100%
reliant on China. While we believe it is likely that China will continue to command
significant market share, our research indicates that Chinese mines lack the purity
and large flake sizes (being mostly amorphous graphite) required for batteries and
other high-tech applications, opening an opportunity for large flake producers
elsewhere in the world. Furthermore, as supply chain localization and carbon
intensity of production become of increasing importance, many end-users are
seeking alternative sources of supply, outside of China.

Pricing and market balance

Source: Benchmark Mineral Intelligence

Due to the opaque nature of the graphite market, confidential contract details, and
various product specifications, it is difficult to obtain accurate pricing information for
graphite. Natural graphite pricing is a function of two factors – flake size and purity
– with large flake (+80 mesh) and high carbon (+94%) commanding premium
pricing. Our research indicates a current price for benchmark (94%-95% TGC) flake
graphite products of between US$540/t and US$1,060 (depending on flake size),
and uncoated spherical graphite prices of between ~US$2,350/t and US$2,800/t
(+ ~US$4,000/t for CSG used in Li-Bs).
From 2017 to mid-2020, prices for both natural flake concentrate and value-added
anode feedback were on the decline due to oversupply from Chinese deposits.
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However, in late 2020 and into early 2021, prices for flake graphite recovered (and
have since stabilized) in response to reduced supply due to winter conditions and
environmental investigations within China. While we expect the market to remain
oversupplied in the near term, industry experts believe the graphite market could
transition into a supply shortage as early as 2023, due to increasing demand for
electric vehicles, which would place further upward pressure on prices.

Project overview
SANTA CRUZ
Santa Cruz is South Star’s 100%-owned graphite project located in Bahia state,
Brazil. The project is fully permitted and construction-ready with relatively low
upfront capex and substantial surrounding infrastructure. The company released a
Pre-Feasibility Study on the project in 2020 highlighting an open-pit mine with
average annual production of 25,000tpa after an initial ramp-up period, average
operating costs of $396/tonne, and a 12-year mine life. The PFS reported a post-tax
NPV5% of $81.2 million, an IRR of 35%, and a payback period of four years.
Construction of Phase 1 is expected to begin imminently with commercial production
targeting Q4 2022.
Figure 8: Santa Cruz project location map

Source: Company reports

A brief history
Brazil is well endowed with graphite, ranking as the second largest producer
globally, behind China, with ~95% of the country’s graphite resources located within
a 170km radius of the Santa Cruz project. Despite this, the Santa Cruz project is a
relatively recent discovery, with no known exploration work prior to 2012.
South Star (previously known as Stem 7 Capital) acquired the Santa Cruz project
property in June 2018 from Brasil Graphite Corporation following the publication of a
PEA in July 2017. Since that time, STS has conducted various exploration programs
including surface mapping, geophysics, soil sampling, and diamond drilling. The
company published an updated resource in July 2019 and a Pre-Feasibility study in
February 2020.
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Geology and mineralization
The Santa Cruz project is located in the Araçuaí Orogen Belt, in the central eastern
portion of Brazil. Orogenic movements transformed carbon and pelite sediments into
high-grade metamorphic rocks containing graphite. Mineralization was shifted by a
regional fault and is controlled by the presence of soft minerals along the shear zone
associated with this fault. These soft zones contain many folds that are rich in highgrade, large flake graphite.
There are two main mineralized targets: São Manuel and São Rubens. These targets
have a continuous strike length of ~8km, with widths varying from 40m to 200m
wide in areas where folding is accentuated. Mineralization is easily identified visually
within the metamorphosed sedimentary rocks with the presence of jumbo (+50
mesh), large (+80 mesh) and medium graphite flakes. The deposit is located nearsurface and remains open at depth and along strike. Management believes there is
both localized and regional exploration upside, with 95% of the property
unexplored; 10-15 drill ready targets have already been identified.

Project resource
The project currently has mineral reserves of 12.3Mt grading 2.4% graphitic carbon
and resources of 22.8Mt grading 2.3% graphitic carbon. Both reserves and
resources are measured using a cut-off grade of 0.75% and 1.0% Cg, depending on
the zone (São Manuel North, São Manuel South and São Rubens West).
Based on these resources and the 2020 PFS, the project will produce 25,000t per
year of 95% graphite concentrate over a 12-year mine life, once reaching full
production in year 4.
Figure 9: Santa Cruz mineral reserve & resource estimate as at June 30, 2019
Tonnes (kt)

Graphite Grade (%Cg)

Contained Graphite (t)

Proven & Probable Reserves
Proven
Probable
Total 2P

3,989.64
8,318.80
12,308.43

2.49%
2.35%
2.40%

99,342
195,492
294,834

Measured & Indicated Resources
Measured
Indicated
Total M&I

3,947.55
10,955.57
14,903.12

2.40%
2.25%
2.29%

94,741
246,500
341,242

Inferred Resources
Total M&I+I

7,911.45
22,814.57

2.32%
2.30%

183,546
524,787

Source: Company reports

Mining
In the PFS, mining at Santa Cruz is contemplated to be a conventional truck-andshovel open-pit operation using a contracted fleet. The current reserves and
resources lie within a shallow, oxidized zone that does not require drilling and
blasting. The mine is expected to operate ten months of the year, due to forecast
operational difficulties associated with the rainy season. During the dry season an
ore stockpile area will be built so the plant can operate year-round.
Phase 1 mining will take place in the São Manuel North Area and will consist of ~1M
tonnes of ore at an average grade of 3.14% Cg. Phase 1 represents the first two
years of the mine plan and has an average strip ratio of 1.08:1. The life of mine
strip ratio is 1.6:1. The PFS outlined an average mining cost of $1.35/t mined or
$171/t product.
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Processing
Figure 10: Representative Santa Cruz
graphite project concentrates

The processing plant will be built in two phases: a Phase 1 pilot plant (years 1-2)
with a targeted capacity of 165ktpa (producing 5,000 tonnes of concentrate per
year) and a Phase 2 plant (years 3+) with a targeted capacity of 1,098ktpa
(producing 25,000 tonnes of concentrate per year).
Ore will be crushed and fed to a single-stage ball mill. The material will then
undergo flotation and cleaning, followed by multiple sequences of grinding and
polishing to progressively upgrade the concentrate to 93-95% Cg. After the
concentrate is filtered and dried, it will likely be transported by highway to the port
of Ilhéus. Graphite recovery over life of mine is expected to average 82% (PFS).

Source: Company Reports

In advance of the PFS, five separate test programs were completed, including bench
scale testing and the completion of a bulk sample via pilot plant testing. The
concentrate from the test programs achieved a high-quality product with large
percentages of jumbo and large flake sizes (~63% of concentrates) and high-grade
Cg of >95% (Figure 10). Based on these results, management believes the Santa
Cruz project has the potential to supply both traditional markets and growth
markets such as spherical graphite and expandable graphite.
Additional test work was completed in 2021 which demonstrated South Star’s ability
to produce high purity, battery quality products. In June, the company produced
uncoated and coated spherical purified graphite suitable for use in the anode of
lithium-ion batteries. During testing, yields of ~74% were achieved, which
compares favourably to typical industry yields of 30-40%. The coated spherical
graphite produced from the Santa Cruz project was then tested as the anode
material in several battery cells, which proved to be stable through cycle testing.
The PFS outlined an average processing cost of $3.50/t processed or $171/t
product. G&A costs are expected to average $1.10/t processed or $54/t product.
Figure 11: Graphite Creek concentrate processing plant flowsheet

Source: Company Reports
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Figure 12: PFS operating cost summary
Phase 1
Mining costs ($/t mined)
Processing costs
G&A costs
Total operating costs

Phase 2

LOM

$/t processed

$/t product

$/t processed

$/t product

$/t processed

$/t product

$2.45
$7.91
$3.92

$213
$262
$129
$604

$1.31
$3.36
$1.01

$169
$167
$50
$386

$1.35
$3.50
$1.10

$171
$171
$54
$396

Source: Company Reports

Infrastructure
South Star expects the Santa Cruz project to benefit from its close proximity to
existing infrastructure including nearby power, water and a well-developed logistics
network. An electric substation is located within 6km of the project site, along with a
major natural gas line within 5km. Water is expected to be sourced from onsite
sources including wells and/or a small water dam. The project site is accessible via a
1.3km gravel road which connects to a paved federal highway. The paved federal
highway connects to an international airport, ~90 kms away, and the major ports of
Ilhéus and Vitoria (Figure 13).
Figure 13: Santa Cruz infrastructure map

Source: Company Reports

Permitting considerations
Operations for Phase 1 are fully permitted; approval of trial mining (for a period of
three years) was granted in December 2020. This license can be renewed for a
further three years once expired. The environmental permitting process for Phase 1
was based on a simplified approach where small scale mining and production
activities can be undertaken in order to confirm the commercial viability of the
product. This is typical of graphite mines, where samples are first sent to potential
buyers, which leads to larger-scale orders once the technical specifications of the
product are verified.
Environmental permitting for the Phase 2 operations (25,000tpa+) will require three
steps: the preliminary licence (including EIA), the construction licence and the
operating licence. The Phase 2 mining licence is based on submittal and approval of
a full mining concession to the Agência Nacional de Mineração. The environmental
and mining licences are required for operations and can be applied for in parallel.
Management plans to initiate the licensing and permitting process for Phase 2 in Q3
2022, while Phase 1 is being commissioned. Phase 2 will be licensed up to
50,000tpa, as management believes the potential exists for a larger operation,
including the production of value-added products.
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Royalties
The Brazilian government levies a royalty on mineral production: Compensação
Financeira pela Exploração de Recursos Minerais (CFEM). The CFEM royalty is based
on 2% of net revenue, defined as the total of sales less taxation, transportation, and
insurance. There are no additional royalties on the project.

Taxes
While the corporate income tax rate in Brazil is 25%, under the Sudene Corporate
Tax Benefit program this rate is reduced to just 6.25%. Sudene is a government
agency tasked with stimulating economic growth in the northeastern region of
Brazil, one of the poorest of the country. As the project is situated in a Sudenecovered area, a tax incentive is granted to the project, which calls for a 75%
reduction of income tax for 10 years.
In addition to the 6.25% income tax rate, South Star will pay a social contribution of
9% of taxable income, for an effective tax rate of 15.25%. This effective tax rate is
expected to apply during the first 10 years of production, after which the rate will
increase to 34% (25% income tax + 9% social contribution).

Project economics
The economic results of the PFS are presented in Figure 14 below. The PFS
envisioned low upfront capital of $7.3m for Phase 1 and $27.2m for Phase 2, for the
construction of a 25,000tpa project with a mine life of 12 years. Using an average
projected selling price of $1,287/t concentrate, the PEA calculated a post-tax
NPV5% of $81.2m, and an IRR of 35%. Management plans to advance the project
towards a final Feasibility Study in mid-2022. The final Feasibility Study is expected
to include updated resources and reserves based on planned drilling, and a larger
operation targeting the production of value-add products.
Figure 14: Santa Cruz PFS results

years
ktpa

Santa Cruz PFS LOM
12
25

Ore mined/milled
Waste mined
Strip ratio

Mt
Mt
w:o

11.31
17.87
1.6

Ore grade
Recovery

%Cg
%

2.37%
82%

Concentrate grade
Concentrate produced (LOM total)
Concentrate produced (annual average)

%Cg
kt
kt

95%
230.7
19.2

LOM Operating Cost

$/t conc.

$396

Initial Capex (Phase 1 + 2)
Sustaining Capex

US$MMs
US$MMs

34.5
7.9

Avg Annual EBITDA
EBITDA Margin
Post-tax NPV (8%)
Post-tax IRR
Payback

US$MMs
%
US$MMs
%
years

16.4
47%
61.7
35%
4.3

Mine Life
Production Capacity

Source: Company Reports
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Financial overview
Like other junior mining companies, South Star currently does not generate any
cash flow and relies on external sources of funding to progress its projects. The
company had C$2.1M in cash and no debt as at its most recent quarter ended June
30, 2021. This compares to a historic cash burn rate of ~C$1M per year.

Figure 15: Share ownership
Management/
Board
21%

Institutions
7%

Float
72%

Source: Company reports

Financing discussions are currently underway for Phase 1 (capex of $7.3 million).
Potential sources of financing include company equity, as well as an offtake, royalty
and/or streaming agreement. Given the relatively low upfront capex for Phase 1,
management believes debt financing is unlikely at this stage. Phase 2, on the other
hand, is likely to include a significant portion of debt financing (50-60%), with the
remainder being funded via cash on hand and equity. Approximately $15 million in
financing will be required for Phase 1 to support construction, ongoing engineering
and exploration for Phase 2 (including Feasibility), and general corporate expenses.

Next steps: on the road to production
South Star expects current financing discussions to be finalized by year-end,
allowing the company to advance with Phase 1 construction, targeting production in
Q4 2022.
Key project development milestones include:


Project financing for Phase 1 (ongoing)



A potential offtake/supply agreement



Commencement of Phase 1 construction (before year-end)



Commercial production – Phase 1 (targeting Q4 2022)



R+R update and Feasibility Study (mid-2022)

Figure 16: Key project development milestones

Source: Company Reports
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Leadership team
(Appended from company website)

Management and Board of Directors
Dave McMillian – Chairman
Mr. McMillian has over 50 years of experience in the resources industry, including 17
years as an Investment Advisor. He currently holds board positions in several
private and publicly traded oil & gas and mining companies.

Richard Pearce – President, Chief Executive Officer, & Director
Mr. Pearce has more than 20 years of experience in capital markets and consulting
throughout the Americas. He has been based in Brazil since 2008, and is fluent in
English, Portuguese and Spanish. He is a Qualified Person as defined by NI 43-101.

Samantha Shorter – Chief Financial Officer
Ms. Shorter is a senior finance and accounting professional with 15 years of
experience in the mineral exploration sector and has served as CFO of various junior
mining companies. Ms. Shorter was previously employed as an audit manager at a
major Canadian accounting firm specializing in the mining industry and has
experience providing financial reporting and corporate services to companies in the
mining and mineral exploration industries. Ms. Shorter is a CPA, CA and CIA and
holds a Bachelor of Commerce degree with Honours from the University of British
Columbia.

Eric Allison – Director & Business Development
Mr. Allison has 35+ years of experience in the resource industry. From 2012 to
2015, he served as CEO and COO of Brazahav Resources, a private entity
developing a brownfield gold mine project in Brazil. Prior to this, he was the Director
of Research and Chief Geologist at Casimir Capital LP, specializing in junior mining
companies. Mr. Allison has also served in various roles for Cyprus Amax Minerals,
SPG Exploration and Texaco. He has served on the boards of several private and
public companies. Mr. Allison holds a BS in geology from Brown University and an
MS in marine geology from the University of Georgia.

Priscila Costa Lima – Director
Ms. Costa Lima is senior finance and accounting professional with 20 years of
experience in corporate finance, reporting & audit, and equity & debt financing in
the mining and entertainment sectors. Currently she serves as the CFO of BRON
Media Corp., and prior to that, she was the Finance Director for Force Four
Entertainment (an eOne Entertainment company). Before making the move to the
entertainment industry, she worked in the mining / resource sector where she
served as the CFO of Marlin Gold Mining Ltd. from 2010 to 2014. Ms. Costa Lima is a
Brazilian citizen based in Vancouver, BC. She is a CPA, CMA and holds a BBA in
Finance with a joint Major in Economics from Simon Fraser University.

Dan Wilton – Director
Mr. Wilton has 25 years of capital markets experience in the mining sector. Most
recently, he served as Partner at Pacific Road Capital Management, a miningfocused private equity investment firm. Prior that, Mr. Wilton was the Head of the
Global Mining and Metals Group at National Bank Financial Inc.

Marc Leduc – Director
Mr. Leduc is a mining engineer and geologist with more than 30 years of experience,
including more than 20 years in Latin America. He previously served as the
President and CEO of Luna Gold. Mr. Leduc holds a B.Sc. in Mining Engineering from
Queen’s University and a B.Sc. in Geology from the University of Ottawa.
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BUY: The stock is expected to generate risk-adjusted returns of over 10% during the next 12 months.
HOLD: The stock is expected to generate risk-adjusted returns of 0-10% during the next 12 months.
SELL: The stock is expected to generate negative risk-adjusted returns during the next 12 months.
NOT RATED: Canaccord Genuity does not provide research coverage of the relevant issuer.
“Risk-adjusted return” refers to the expected return in relation to the amount of risk associated with the designated investment or
the relevant issuer.
Risk Qualiﬁer
SPECULATIVE: Stocks bear significantly higher risk that typically cannot be valued by normal fundamental criteria. Investments in
the stock may result in material loss.
12-Month Recommendation History (as of date same as the Global Stock Ratings table)
A list of all the recommendations on any issuer under coverage that was disseminated during the preceding 12-month period
may be obtained at the following website (provided as a hyperlink if this report is being read electronically) http://disclosuresmar.canaccordgenuity.com/EN/Pages/default.aspx
Required Company-Specific Disclosures (as of date of this publication)
Canaccord Genuity or one or more of its affiliated companies intend to seek or expect to receive compensation for Investment
Banking services from South Star Battery Metals Corp. in the next three months.
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South Star Battery Metals Corp. Rating History as of 10/04/2021
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Price Target

Buy (B); Speculative Buy (SB); Sell (S); Hold (H); Suspended (SU); Under Review (UR); Restricted (RE); Not Rated (NR)

Required Company-Specific Disclosures (as of date of this publication)
Past performance
In line with Article 44(4)(b), MiFID II Delegated Regulation, we disclose price performance for the preceding five years or the
whole period for which the financial instrument has been offered or investment service provided where less than five years. Please
note price history refers to actual past performance, and that past performance is not a reliable indicator of future price and/or
performance.
Online Disclosures
Up-to-date disclosures may be obtained at the following website (provided as a hyperlink if this report is being read electronically)
http://disclosures.canaccordgenuity.com/EN/Pages/default.aspx; or by sending a request to Canaccord Genuity Corp. Research, Attn:
Disclosures, P.O. Box 10337 Pacific Centre, 2200-609 Granville Street, Vancouver, BC, Canada V7Y 1H2; or by sending a request
by email to disclosures@cgf.com. The reader may also obtain a copy of Canaccord Genuity’s policies and procedures regarding the
dissemination of research by following the steps outlined above.
General Disclaimers
See “Required Company-Specific Disclosures” above for any of the following disclosures required as to companies referred to in
this report: manager or co-manager roles; 1% or other ownership; compensation for certain services; types of client relationships;
research analyst conflicts; managed/co-managed public offerings in prior periods; directorships; market making in equity securities
and related derivatives. For reports identified above as compendium reports, the foregoing required company-specific disclosures
can be found in a hyperlink located in the section labeled, “Compendium Reports.” “Canaccord Genuity” is the business name used
by certain wholly owned subsidiaries of Canaccord Genuity Group Inc., including Canaccord Genuity LLC, Canaccord Genuity Limited,
Canaccord Genuity Corp., and Canaccord Genuity (Australia) Limited, an affiliated company that is 80%-owned by Canaccord Genuity
Group Inc.
The authoring analysts who are responsible for the preparation of this research are employed by Canaccord Genuity Corp. a Canadian
broker-dealer with principal offices located in Vancouver, Calgary, Toronto, Montreal, or Canaccord Genuity LLC, a US broker-dealer
with principal offices located in New York, Boston, San Francisco and Houston, or Canaccord Genuity Limited., a UK broker-dealer with
principal offices located in London (UK) and Dublin (Ireland), or Canaccord Genuity (Australia) Limited, an Australian broker-dealer
with principal offices located in Sydney and Melbourne.
The authoring analysts who are responsible for the preparation of this research have received (or will receive) compensation
based upon (among other factors) the Investment Banking revenues and general profits of Canaccord Genuity. However, such
authoring analysts have not received, and will not receive, compensation that is directly based upon or linked to one or more specific
Investment Banking activities, or to recommendations contained in the research.
Some regulators require that a firm must establish, implement and make available a policy for managing conflicts of interest arising
as a result of publication or distribution of research. This research has been prepared in accordance with Canaccord Genuity’s policy
on managing conflicts of interest, and information barriers or firewalls have been used where appropriate. Canaccord Genuity’s policy
is available upon request.
The information contained in this research has been compiled by Canaccord Genuity from sources believed to be reliable, but (with
the exception of the information about Canaccord Genuity) no representation or warranty, express or implied, is made by Canaccord
Genuity, its affiliated companies or any other person as to its fairness, accuracy, completeness or correctness. Canaccord Genuity
has not independently verified the facts, assumptions, and estimates contained herein. All estimates, opinions and other information
contained in this research constitute Canaccord Genuity’s judgement as of the date of this research, are subject to change without
notice and are provided in good faith but without legal responsibility or liability.
From time to time, Canaccord Genuity salespeople, traders, and other professionals provide oral or written market commentary or
trading strategies to our clients and our principal trading desk that reflect opinions that are contrary to the opinions expressed in this
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research. Canaccord Genuity’s affiliates, principal trading desk, and investing businesses also from time to time make investment
decisions that are inconsistent with the recommendations or views expressed in this research.
This research is provided for information purposes only and does not constitute an offer or solicitation to buy or sell any designated
investments discussed herein in any jurisdiction where such offer or solicitation would be prohibited. As a result, the designated
investments discussed in this research may not be eligible for sale in some jurisdictions. This research is not, and under no
circumstances should be construed as, a solicitation to act as a securities broker or dealer in any jurisdiction by any person or
company that is not legally permitted to carry on the business of a securities broker or dealer in that jurisdiction. This material is
prepared for general circulation to clients and does not have regard to the investment objectives, financial situation or particular
needs of any particular person. Investors should obtain advice based on their own individual circumstances before making an
investment decision. To the fullest extent permitted by law, none of Canaccord Genuity, its affiliated companies or any other person
accepts any liability whatsoever for any direct or consequential loss arising from or relating to any use of the information contained in
this research.
Research Distribution Policy
Canaccord Genuity research is posted on the Canaccord Genuity Research Portal and will be available simultaneously for access by
all of Canaccord Genuity’s customers who are entitled to receive the firm's research. In addition research may be distributed by the
firm’s sales and trading personnel via email, instant message or other electronic means. Customers entitled to receive research may
also receive it via third party vendors. Until such time as research is made available to Canaccord Genuity’s customers as described
above, Authoring Analysts will not discuss the contents of their research with Sales and Trading or Investment Banking employees
without prior compliance consent.
For further information about the proprietary model(s) associated with the covered issuer(s) in this research report, clients should
contact their local sales representative.
Short-Term Trade Ideas
Research Analysts may, from time to time, discuss “short-term trade ideas” in research reports. A short-term trade idea offers a
near-term view on how a security may trade, based on market and trading events or catalysts, and the resulting trading opportunity
that may be available. Any such trading strategies are distinct from and do not affect the analysts' fundamental equity rating for
such stocks. A short-term trade idea may differ from the price targets and recommendations in our published research reports that
reflect the research analyst's views of the longer-term (i.e. one-year or greater) prospects of the subject company, as a result of the
differing time horizons, methodologies and/or other factors. It is possible, for example, that a subject company's common equity that
is considered a long-term ‘Hold' or 'Sell' might present a short-term buying opportunity as a result of temporary selling pressure in
the market or for other reasons described in the research report; conversely, a subject company's stock rated a long-term 'Buy' or
“Speculative Buy’ could be considered susceptible to a downward price correction, or other factors may exist that lead the research
analyst to suggest a sale over the short-term. Short-term trade ideas are not ratings, nor are they part of any ratings system, and
the firm does not intend, and does not undertake any obligation, to maintain or update short-term trade ideas. Short-term trade
ideas are not suitable for all investors and are not tailored to individual investor circumstances and objectives, and investors should
make their own independent decisions regarding any securities or strategies discussed herein. Please contact your salesperson for
more information regarding Canaccord Genuity’s research.
For Canadian Residents:
This research has been approved by Canaccord Genuity Corp., which accepts sole responsibility for this research and its dissemination
in Canada. Canaccord Genuity Corp. is registered and regulated by the Investment Industry Regulatory Organization of Canada
(IIROC) and is a Member of the Canadian Investor Protection Fund. Canadian clients wishing to effect transactions in any designated
investment discussed should do so through a qualified salesperson of Canaccord Genuity Corp. in their particular province or territory.
For United States Persons:
Canaccord Genuity LLC, a US registered broker-dealer, accepts responsibility for this research and its dissemination in the United
States. This research is intended for distribution in the United States only to certain US institutional investors. US clients wishing to
effect transactions in any designated investment discussed should do so through a qualified salesperson of Canaccord Genuity LLC.
Analysts employed outside the US, as specifically indicated elsewhere in this report, are not registered as research analysts with
FINRA. These analysts may not be associated persons of Canaccord Genuity LLC and therefore may not be subject to the FINRA Rule
2241 and NYSE Rule 472 restrictions on communications with a subject company, public appearances and trading securities held by a
research analyst account.
For United Kingdom and European Residents:
This research is distributed in the United Kingdom and elsewhere Europe, as third party research by Canaccord Genuity Limited,
which is authorized and regulated by the Financial Conduct Authority. This research is for distribution only to persons who are Eligible
Counterparties or Professional Clients only and is exempt from the general restrictions in section 21 of the Financial Services and
Markets Act 2000 on the communication of invitations or inducements to engage in investment activity on the grounds that it is being
distributed in the United Kingdom only to persons of a kind described in Article 19(5) (Investment Professionals) and 49(2) (High Net
Worth companies, unincorporated associations etc) of the Financial Services and Markets Act 2000 (Financial Promotion) Order 2005
(as amended). It is not intended to be distributed or passed on, directly or indirectly, to any other class of persons. This material is
not for distribution in the United Kingdom or elsewhere in Europe to retail clients, as defined under the rules of the Financial Conduct
Authority.
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For Jersey, Guernsey and Isle of Man Residents:
This research is sent to you by Canaccord Genuity Wealth (International) Limited (CGWI) for information purposes and is not to
be construed as a solicitation or an offer to purchase or sell investments or related financial instruments. This research has been
produced by an affiliate of CGWI for circulation to its institutional clients and also CGWI. Its contents have been approved by CGWI
and we are providing it to you on the basis that we believe it to be of interest to you. This statement should be read in conjunction
with your client agreement, CGWI's current terms of business and the other disclosures and disclaimers contained within this
research. If you are in any doubt, you should consult your financial adviser.
CGWI is licensed and regulated by the Guernsey Financial Services Commission, the Jersey Financial Services Commission and the
Isle of Man Financial Supervision Commission. CGWI is registered in Guernsey and is a wholly owned subsidiary of Canaccord Genuity
Group Inc.
For Australian Residents:
This research is distributed in Australia by Canaccord Genuity (Australia) Limited ABN 19 075 071 466 holder of AFS Licence No
234666. To the extent that this research contains any advice, this is limited to general advice only. Recipients should take into
account their own personal circumstances before making an investment decision. Clients wishing to effect any transactions in any
financial products discussed in the research should do so through a qualified representative of Canaccord Genuity (Australia) Limited
or its Wealth Management affiliated company, Canaccord Genuity Financial Limited ABN 69 008 896 311 holder of AFS Licence No
239052.
For Hong Kong Residents:
This research is distributed in Hong Kong by Canaccord Genuity (Hong Kong) Limited which is licensed by the Securities and Futures
Commission. This research is only intended for persons who fall within the definition of professional investor as defined in the
Securities and Futures Ordinance. It is not intended to be distributed or passed on, directly or indirectly, to any other class of
persons. Recipients of this report can contact Canaccord Genuity (Hong Kong) Limited. (Contact Tel: +852 3919 2561) in respect of
any matters arising from, or in connection with, this research.
Additional information is available on request.
Copyright © Canaccord Genuity Corp. 2021 – Member IIROC/Canadian Investor Protection Fund
Copyright © Canaccord Genuity Limited. 2021 – Member LSE, authorized and regulated by the Financial Conduct Authority.
Copyright © Canaccord Genuity LLC 2021 – Member FINRA/SIPC
Copyright © Canaccord Genuity (Australia) Limited. 2021 – Participant of ASX Group, Chi-x Australia and of the NSX. Authorized and
regulated by ASIC.
All rights reserved. All material presented in this document, unless specifically indicated otherwise, is under copyright to Canaccord
Genuity Corp., Canaccord Genuity Limited, Canaccord Genuity LLC or Canaccord Genuity Group Inc. None of the material, nor its
content, nor any copy of it, may be altered in any way, or transmitted to or distributed to any other party, without the prior express
written permission of the entities listed above.
None of the material, nor its content, nor any copy of it, may be altered in any way, reproduced, or distributed to any
other party including by way of any form of social media, without the prior express written permission of the entities
listed above.
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