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Battery Metal Stocks Are Powering Up, But
Can This Surge Last?

Battery metals are enjoying a growth story unlike most other commodity these days, with
lithium and cobalt mining companies garnering significant capital market activity and
investor interest. Increased demand for these metals is due to the widespread need for
lithium-ion batteries; emergence of the electric vehicle (EV) market, increasing demand
for high-capacity energy storage solutions, and consumer preferences for multiple handheld
devices. The Ubika Battery Metals Index, comprised of 10 lithium and 10 cobalt companies,
has rallied 82% over the past year, with some company valuations surging over 100%.
With an implied shortage of lithium and cobalt in the market, we examine which producing
companies are best positioned to rise on this battery frenzy. In this edition of the Ubika
Battery Metals Index report, we examine the battery industry and the future state of the
supply/demand balance to see if this bubble is set to burst!

Industry Highlights

*  OnJanuary 27th, AltaGas Ltd. announced the opening of its Pomona Energy Storage
Facility in Southern California (SoCal). At 20 megawatt hours (MWh) of electricity
storage capacity, it is currently the largest battery storage facility in North America.
The facility will help alleviate stress on the power grid by offsetting periods of
peak power with 80MWh (over 4 hours) from battery storage. By storing power
when production exceeds consumption, the battery power eliminates the need for
power plants to come online intermittently and allows for more efficient production
planning, which not only reduces energy costs but also greenhouse emissions. The
success of Pomona is expected to be a precedent for other power-constrained regions
to adopt battery power solutions. Currently, Tesla has won a contract to provide
80MWh of battery capacity to SoCal Power Company, meaning AltaGas may not
hold the crown for long!

*  Tesla announced that it is initiating pilot production of its Model 3 cars on February
20th at its assembly facility in Freemont, California. After failing to meet production
guidelines for its two prior models, the S and X, Tesla is on schedule with the Model
3 to begin production as planned—maybe even earlie—ramping up towards its
500,000 annual cars target for 2018. Coupled with Tesla’s earlier announcement of
commencing battery production at the Gigafactory, the news bodes well for producers
as it highlights strong demand for battery metals such as nickel, lithium, cobalt, and
aluminum for the foreseeable future.

*  Samsung publicly revealed the root cause for the Galaxy Note 7 smartphone double-
recall was defective lithium-ion (li-ion) batteries. Customers had reported fires and
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explosions of their phones, which Samsung traced to a manufacturing defect from its suppliers.
Missing insulation tape and a design flaw in the corner of the batteries made electrodes prone to
bending, which could lead to a separation and short-circuit. A change in battery design is expected
industry-wide in addition to more stringent quality-control inspections, as Samsung releases its next
generation Note 8 and S8 smartphones.

The Democratic Republic of Congo, the world’s largest cobalt producer accounting for more than
half of the world’s cobalt supply, has recently been scrutinized for claims of widespread child
labour. A major investigative report by the Washington Post found an estimated 100,000 workers,
many of them children, use hand tools in harsh and dangerous conditions to dig hundreds of feet
underground. Companies operating in the region risk operational disruptions, elevated costs from
reputational damage and need of providing additional reporting, as well as heightened regulation in
the US over conflict materials.

Upcoming Events

8th International Rechargeable Battery Expo: Battery Japan: March 1st-3rd, hosted by Reed Exhibitions
Japan Ltd at the Tokyo Big Sight, Tokyo, Japan.

International Battery Seminar and Exhibit: March 20th-March 23rd, hosted by Cambridge Enertech at
the Fort Lauderdale, Florida, United States of America

Lithium Supply and Markets Conference: May 31st-June 1st, hosted by the American Metal Market
at the Hyatt Regency Hotel, Montreal, Canada.

Page 2

Get Additional Ubika Research Reports on SmallCapPower.com


http://smallcappower.com/reports/
http://smallcappower.com/reports/

Battery Metals Index
February 21, 2017

Batteries 101: The Lithium-Ion Advantage

There has been a lot of research around battery technology over the years as limited energy
storage has been the shortcoming of devices such as smartphones (talk-time) or electric
vehicles (range). However, it appears that improving one aspect of a battery compromises
another. For instance, a battery might be more efficient, but may suffer from a smaller capacity.
With no substantial way to increase energy storage, it is more economical for battery producers
to improve lithium-ion batteries at a slow and steady pace than to invest money in research
and development of new disruptive technology. Thus, the Li-ion battery industry has shifted
its focus on achieving economies of scale to lower costs of production, while improving Li-ion
batteries by 5% a year via advancements in research, development, and technology. Over a
10-year period, this 5% compound annual growth rate amounts to an energy storage increase
of 160%!

Lithium is the lightest of all metals, yet has the greatest electrochemical potential providing the
largest energy density pound-for-pound. Cobalt has been increasingly used in the anodes and/
or cathodes of li-ion batteries and has been key in quick-charging technology. Interestingly,
despite its name, lithium-ion batteries, such as the 18-650—used in Tesla cars—actually
contain significantly more cobalt than lithium! In fact, Elon Musk has gone on record stating
that lithium only accounts for less than 2% of a battery packs mass (Figure 1)! Tesla batteries
are comprised of lithium, nickel, cobalt, and aluminum, referred to as the NCA formulation
(notice no L in NCA).

Figure 1: Breakdown of Tesla’s NCA Compliant 18-650 Battery Composition
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Lithium-ion batteries promise the same safe discharging and load characteristics of
conventional nickel-cadmium batteries but have twice the energy density—saving space and
weight. Additionally, li-ion batteries are low maintenance, meaning there is no memory or
scheduled cycling required to prolong the battery’s lifespan; an advantage no other battery
shares. Although aging via capacity deterioration and high manufacturing costs are limitations
of li-on batteries, both are expected to improve with time.

Where lithium-ion batteries differ is in their cathodes; cathodes composed of varying metals
provide different performance trade-offs for a multitude of uses (see Figure 2). A study by the
Boston Consulting Group (BCG) compared various lithium-ion technologies with their relative
trade-offs in cost, life-span, specific energy, specific power, and performance. The study found
NCA technology to be the best overall battery with an optimal lifespan, specific energy, and
specific power—parameters that cannot easily be improved. As mentioned prior, cost, safety,
and performance are expected to improve with the advancement of research and technology.

Figure 2: Different Battery Cathodes for Different Uses
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Source: Electrek
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Figure 3: Trade-offs Amongst Lithium-Ion Technologies
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With no significant competing technology or replacement, and the increasing trend towards
electric vehicles and renewable, sustainable energy, it appears that lithium-ion batteries

are here to stay. As the race towards clean energy solutions continues, it appears the best
investment strategy to take advantage of this trend is to focus on the common element:
batteries. Presently, there is ample existing supply of nickel and aluminum, however there
appears to be a shortage in the supply of cobalt and lithium. Instead of investing in capital
intensive and procurement-risky battery manufacturing companies, it may make more sense to
invest in cobalt and lithium producers, as they are to benefit most from increasing prices from
the supply shortage.

Battery Energy Storage Market and Outlook

Lithium-ion technology is touted to be the fuel of the green revolution! As this battery
technology continues to improve and production costs continue to taper, more and more uses
for Li-ion batteries are expected. The world is shifting towards renewable and sustainable
energy, with green power becoming a reality now that we have the technology to harness

the power. According to Reuters, China is investing over US$350B into renewable power
generation by 2020 and targeting 800,000 green vehicle sales in 2017! The US and Canada
are quickly retiring coal power plants and are adopting battery energy storage solutions to
reduce the need of intermittently firing up power plants during peak times. The growth in
green energy and demand for electric vehicles are two of the main drivers behind the surge in
lithium-ion battery demand (Figure 4).
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Figure 4: Growth in Renewable Energy and Battery Demand

40%

-10%

-20%

0,
36

2d

.o ERER
_a il EL TR
i)

SOLAR

\?lel:} %.% ﬁﬁ

Lithium-ion technology
is a key energy storage

solution for green technologu.

2010-2015
| 1 COAL

Source: EIA and Bloomberg

$800

$600

$400

$200

2010

Actual Estimated

2015

Battery Demand

EVs (GWh)

2020 2025 2030

The green revolution is a worldwide joint effort with countries coming together to sign
environmental agreements and companies racing to refine and improve technology. Tesla, for
example, expects to half its Li-ion battery costs to US$100 per Kilowatt hour by 2022 with its
Gigafactory while it continues to improve and expand its charging infrastructure globally. The
strong demand in electric vehicles is enabling manufacturers to increase production to achieve
economies of scale while scaling-up the energy storage market. By 2040, a recent Bloomberg
industry analysis predicts the energy storage market to grow to a US$250B industry! With
li-ion batteries becoming more affordable and EV charging more convenient, more and more
consumers will have access and adopt this green technology. At its current rate, McKinsey and
Company predict by 2030, renewable energy solutions to be more economical than purchasing
petrol and electricity to power your vehicle and home, respectively.
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The Bubble Index Radar: Supply vs. Demand

In 2011, nearly all of lithium was consumed globally to produce ceramics, glass, polymers

and alloys (see figure 5). Fast forward to 2017, the global market demands 163,000 tonnes of
lithium carbonate due to its use in batteries. With lithium-ion battery production to skyrocket
by over 400% in the next 5 years, it is expected that the technology and energy sectors will
become the primary consumers of lithium. So why not invest in mining companies with lithium
assets?

Figure 8: The Geography of Lithium
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Five years ago, the supply shortage in the market had been controlled by a handful of producers
with assets in Australia and the lithium triangle; Chile, Bolivia, and Argentina—home of the
highest quality lithium deposits in the world. These big 3 producers, including Albermarle Corp.,
FMC Corp., and SQM of Chile had provided nearly two-thirds of the world’s lithium supply.
However, there are new emerging exuberant investors in China that are now rushing to acquire
lithium assets and bring additional supplies online (see figure 6). China is set to become the
centre of the lithium sphere with the largest EV market and Li-ion battery production. Companies
such as Tianqi Lithium of China and Ganfeng Lithium have acquired significant market share
from the Big 3 players and appear willing to engage in a price-war to protect, or even gain market
share.
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Figure 6: Current World Lithium Market Share

Source: Corporate presentation, Sociedad Quimca Y Minera De Chile

With a host of emerging players racing to get into the lithium sphere, there is the risk of
established companies flooding the market with increased output. Some research firms,
including the Macquerie Group and Golden Dragon Capital, warn that lithium prices are
already in bubble territory and expect a dramatic correction as early as Q2/2017 as additional
supplies come online. While there was a lithium deficit in 2016, Macquerie expects a surplus
this year that will last through 2021. Supply is expected to grow 30% in 2017, outpacing
demand gains of 10%. Junior lithium producers may not survive long enough to build
economical projects if a low-price environment ensues, which would also serve as an entry
barrier for other newcomers.

Lithium Index 10

A number of new entrants have seen exponential stock-price growth in a very short time
frame, such as Millennial Lithium Corp (TSXV: ML), which has skyrocketed 1,566% since its
debut. In regards to our Lithium Bubble index, it appears the apparent lithium supply shortage
already seems priced into the shares, as each of our 10 stocks is trading well above their book
value. Altura Mining, for example, is trading at a Price to Book multiple of 10.3x compared

to its Bubble Index peer average of 4.6x. Market conditions such as these imply the lithium
producing industry may be in bubble territory with a market correction in the near term. This
tone is also echoed by leading industry experts and market researchers.
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Figure 7: Lithium 10 Constituents

Lithium
Price 52-week Resources

Close Price PCT | Priceto| (million
Identifier Company Name (CAD) | Market Cap (CAD) | Change Book [tonnes LCE)
ALB.N Albemarie Corp 10.78 13,584,329, 291 51K 3.0 10.90
AMICN AWIC Corp .58 10,116,046,052 Ay 4 3.0x% 6.90
S0Ma SN Sociedad Quimica y Minera de Chile § 47.07 6,724,6M,373 39.4% 3.bx 8.50
GXY.AX Galaxy Resources Lid D.54] 242,465,416 00K 3.9x% A
ORE AX Orocobwe Lid 3.68 300,924,976 23.8% 3.0 7.
PLS.AX Pilbara Minerals Lid 0.48 598, 710,409 371% 5.0 3.338
NMX.TO Nemaska Lithium Inc 145 456,086,415 76 6% 4.1x 1216
LACTO Lithium Americas Corp 124 3/M,113,390 30.7% 3.0x 7.
AJMAX Altura Mining Ltd 0.18 279,475,497 111.8% 10.3x| 086
NMT.AX Neometals Lid 0.35 197,844,124 5TE 21x 236

Source: Ubika Research

Elon Musk had stated that lithium is as prevalent as salt in the sand and instead directed the
likely bottleneck for battery supply to be cobalt. In 2015, 40% of global cobalt supplies were
used to produce rechargeable batteries, and is expected to increase by 5-8% a year as there is a
shift in demand to the non-metallurgical sector.

Since cobalt is a relatively abundant material (No. 33 in the world) and occurs in small
concentrations, cobalt has been mined as a by-product of copper and nickel. With its
production tied to the market price of nickel and copper, the recent downturn in these metals
has results in a shortage of supply and increase to cobalt’s value. As a result, sole operations
specializing in cobalt have begun in Congo, Canada, USA, and Cuba. Presently, over half of
the global supply of cobalt comes from the Democratic Republic of Congo (see Figure 7),
which presents significant production risks as a result of political instability, rebel activity,
and use of child labour. Uncertainty surrounding DRC’s mining code reform and heightened
regulation in the US over ‘conflict minerals’ may lead to elevated costs for companies due
to increasing supervision and reporting requirements. Unlike the lithium carbonate supply,
the current cobalt supply chain is in a fragile state and consequently, a bottleneck to battery
production at least in the short term.

Cobalt Index 10

Unlike the Lithium Bubble Index, the Cobalt 10 Bubble Index does not appear to be
overvalued as many stocks are trading at a Price to Book multiple of below 1x. In the past two
years, copper and nickel witnessed their market prices fall, and as a result, output was curtailed
as mines were closed down due to uneconomical extraction. Since cobalt is mined as a by-
product of both of these metals, the supply of cobalt had also decreased as a side effect, which
pushed the price of cobalt up higher. For instance, in Q1 2016, Congolese cobalt production
fell 19% to 16,396 tonnes Y/Y, which tracks the fall in copper production of 22%.
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Figure 8: Cobalt Production by Country
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Interestingly, there appears to be a correlation between market capitalization and the P/B
values of the stocks, as large-cap companies enjoy higher market valuations. This may be due
to the fact that they are diversified miners that have operations outside the troublesome DRC
and cobalt production comes as a by-product of their existing operations. The only caveat

to this trend appears to be eCobalt Solutions Inc. which, having a market capitalization of
$1.2mm, has the highest P/B multiple in the group trading at 2.1x. With no revenues to date,
eCobalt solutions seems to be defying fundamentals and may be in bubble territory.

Additionally, since many of the constituents of our index have interests in the Democratic
Republic of Congo, perhaps the political instability and risks to production operations have
been factored into the market values of our index. Nonetheless, both Katanga Mining Ltd.
and Sherritt International Corp. are trading well below their Cobalt Bubble Index peers at
P/B multiples of 0.5x and 0.3x, respectively. Katanga Mining has suffered a poor evaluation
as a result of underperformance and missing production guidelines. Last September, Katanga
announced an 18-month suspension of operations as the low price environment for copper
no longer made mining feasible. The shutdown reduced Congo’s copper production by 15%
overnight. Just last week, Glencore PLC acquired a 10.25% stake in Katanga Mining, as it
plans to restart the mine in 2018, with the potential to be Africa’s largest copper producer and
the world’s largest cobalt production company.
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Figure 9: Cobalt 10 Constituents

Cobalt

Price 52-week Resources

Close Price PCT | Price to| (million
Identifier Company Name (CAD) | Market Cap (CAD)| Change Book Ibs)
LUN.TO Lundin Mining Corp 8.45 6,132, 327,407 116.1% Lox 217
1G0.AX Independence Group NL 4.78 2,612.496,624] M.9% L6x 24.3
LMI.L Lormin PLC 3.54 1,000, 714,76 67.6% D.3x
KAT.TO Katanga Mining Lid D41 THL607,3538) 110.3% D.5x 3887
ALS.TO Altius Minerals Corp 1208 523,494,700 43.0% 1L.5x
510 Sherritt Internmational Corp 1.31] 35,486,685 39.9% 0.3x 339.5
BECS.TO Ecobalt Solutions inc LX3 131,865,824] 1,194.7% 21x 35.7]
TES.AX Tiger Resources Lid 005 9,337,629 11.4% D.6x 1m
HIG.AX Highlands Pacific Lid 0.8 0,144,579 50.0% nfa ol
FI.TO Fortune Minerals Lid 0.6 70,296,029 1,200.0% L1ix 69.5

Source: Ubika Research

In conclusion, the stocks in our Lithium 10 Bubble Index appear to be in bubble territory,
especially with new mines coming online in 2017 to boost production. On the other hand, key
holdings in our Cobalt Bubble Index 10 appear to be undervalued, which has been substantiated
with Glencore’s recent stake in Katanga. Although cobalt appears to be short in supply for the
near term, rising copper and nickel prices as a result of increased global infrastructure spending
could change that. To de-risk cobalt investments, perhaps it would make more sense to invest
outside of the Democratic Republic of Congo, in companies operating in countries with more
stable political environments and clear mining standards, away from rebels and child labour.
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Important Disclosure

Smallcappower.com is owned and operated by Ubika Corporation whose divisions include Ubika Research and Ubika Communications. Ubika Corp. is a wholly owned
subsidiary of Gravitas Financial Inc. The following terms and conditions (“Terms of Use”) govern the use of this website (“site”) www.SmallCapPower.com. By accessing
this site, you agree to comply with and be legally bound by the Terms of Use as set out herein. Ubika reserves the right to seek all remedies available at law and in
equity for violations of these Terms of Use, including the right to block access from a particular internet address to our site.

Disclaimer

Ubika Corporation and its affiliates or partners will seek to provide services to companies mentioned on the smallcappower.com website. Hence, all information
available on smallcappower.com should be considered as commercial advertisement and not an endorsement, offer or recommendation to buy or sell securities.
Ubika Corporation and its related companies (including its directors, employees and representatives) or a connected person may have ownership/stock positions in, or
options on the securities detailed in this report, and may buy, sell or offer to purchase or sell such securities from time to time.

Ubika and/or its affiliates and/or their respective officers, directors or employees may from time to time acquire, hold or sell securities and/or commodities and/or
commodity futures contracts in certain underlying companies mentioned in this site and which may also be clients of Ubika’s affiliates. In such instances, Ubika and/or
its affiliates and/or their respective officers, directors or employees will use all reasonable efforts to avoid engaging in activities that would lead to conflicts of interest
and Ubika and/or its affiliates will use all reasonable efforts to comply with conflicts of interest disclosures and regulations to minimize the conflict.

Specifically all companies mentioned or listed as “Analyst Covered Companies” at smallcappower.com and which are shown under the heading “Analyst Covered
Companies” on the page: http://www.smallcappower.com/companies have entered into a commercial relationship with Ubika Corporation or our affiliates for capital
market services and have paid fees and/or shares or stock options or warrants for being featured and mentioned in smallcappower.com. Hence these “Analyst Covered
Companies” at smallcappower.com are shown at the website as an advertisement only and any mention of these companies does not and will not constitute an offer
to buy or sell securities in the featured companies. Ubika Corporation, its affiliates or partners will seek to provide services to companies mentioned in smallcappower.
com website. Hence, all information available on smallcappower.com should be considered as commercial advertisement and not an endorsement, offer or
recommendation to buy or sell securities.

Ubika Corporation and its divisions Ubika Communication and Ubika Research (collectively, “Ubika”) are not registered with any financial or securities regulatory
authority in Ontario or Canada, and do not provide nor claims to provide investment advice or recommendations to any visitor of this site or readers of any content on
this site.

The information on this site is for informational purposes only. This site, including the data, information, research reports, press releases, findings, comments,

views and opinions of Ubika’s analysts, columnists, speakers or commentators, and other contents contained in it, is not intended to be: investment, tax, banking,
accounting, legal, financial or other professional or expert advice of Ubika or its affiliates, or a recommendation, solicitation or offer by Ubika or its affiliates to buy or
sell any securities, futures, options or other financial instruments, and such information should not be relied upon for such advice. Every user of this site is advised to
seek professional advice before acting or omitting to act on any information contained in the site.

Research reports and newsletters have been prepared without reference to any particular user’s investment requirements or financial situation. Where reference is
made to estimate of value or relative value of a specific company, there is no guarantee that these estimates are reliable or will materialize. Readers of these reports
and newsletters are advised to conduct their own due diligence before making any investment decisions. Ubika does not make independent investigation or inquiry
as to the accuracy and completeness of any information provided by the Analyst Covered companies. Although the content has been obtained from sources believed
to be reliable, this website could include technical or other inaccuracies or typographical errors and it is provided to you on an “as is” basis without warranties or
representations of any kind. Ubika and its affiliates make no representation and disclaim all express and implied warranties and conditions of any kind, including
without limitation, representations, warranties or conditions regarding accuracy, timeliness, completeness, non-infringement, satisfactory quality, merchantability,
merchantable quality or fitness for any particular purpose or those arising by law, statute, usage of trade, or course of dealing. Ubika and its affiliates assume no
responsibility to you or any third party for the consequences of any errors or omissions.

Information in this site is subject to change without notice. Ubika assumes no liability for any inaccurate, delayed or incomplete information, nor for any actions taken
in reliance thereon.

Ubika, its affiliates and their respective directors, officers, employees, or agents expressly disclaim any liability for losses or damages, whether direct, indirect, special,
or consequential, or other consequences, howsoever caused, arising out of any use or reproduction of this site or any decision made or action taken in reliance upon
the content of this site, whether authorized or not. By accessing this site, each user of this site releases Ubika, its affiliates and their respective officers, directors,
agents and employees from all claims and proceedings for such losses, damages or consequences.

Ubika and its affiliates do not endorse or recommend any securities issued by any companies identified on, or linked through, this site. Please seek professional advice
to evaluate specific securities or other content on this site. Links, if any, to third party sites are for informational purposes only and not for trading purposes.Ubika and
its affiliates have not prepared, reviewed or updated any content on third party sites and assume no responsibility for the information posted on them.

Ubika and/or its affiliates and/or their respective officers, directors or employees may from time to time acquire, hold or sell securities and/or commodities and/or
commodity futures contracts mentioned in this site.

This site may include forward-looking statements about objectives, strategies and expected financial results of companies featured in this site or where research
reports are available on companies displayed and/or featured on this site. Such forward-looking statements are inherently subject to uncertainties beyond the control
of such companies. The users of this site are cautioned that the company’s actual performance could differ materially from such forward-looking statements.

World Wide Web sites accessed by hypertext links (“hyperlinks”) appearing in this site have been independently developed by parties other than Ubika and Ubika
has no control over information in any hyperlinked site. Ubika is providing hyperlinks to users of this site only as a convenience. Ubika makes no representation and
is not responsible for the quality, content or reliability of any information in any hyperlinked site. The inclusion of any hyperlink in this site should not be construed
as an endorsement by Ubika of the information in such hyperlinked site and does not imply that Ubika has investigated, verified or monitored the information in
any such hyperlinked site. Should you wish to inquire about creating a link from your World Wide Web site to this site, contact SCP marketing via e-mail at: info@
smallcappower.com. for written authorization.

See our full disclaimer here.
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