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CHARGING Portrorios WiTH LiTHIUM

We believe the market for lithium should enjoy
considerable growth in the coming years as applications
for the metal are surging.

Key drivers should be the proliferation of smartphones
and tablets, combined with the emergence of electric
vehicles (EVs). Power grid battery applications are also on
the upswing, in particular to smooth out the intermittent
nature of green energy sources such as solar and wind.

However, investors also need to be mindful of a couple of
factors that may pose challenges. Demand trends largely
depend on technology adoption and battery applications,
which can be fickle. Moreover, global resources of lithium
are widespread. While production is closely held in an
oligopoly, demand growth may well be met by new mines
and/or the expansion of existing operations.

Market participants interested in lithium can look at a
variety of lithium-related investments: one of the major
industry producers; junior miners; battery makers; or
lithium exchange-traded funds (ETFs).

Litaium 101

Lithium has the highest electrochemical potential and is
the lightest of all metals. These properties give it very high

energy densities, which have made it a key component

in powering smartphones, tablets, and vehicles. Lithium
does not occur as a pure element in nature, but exists in
salt form in brine lakes and is contained within a number
of mineral ores.

The most significant reserves of lithium are in Bolivia
(34%) and Chile (31%), with major deposits also in China,
the U.S., Argentina, and Australia.

About 50% of global production is sourced from brine
lakes, primarily in Chile and Argentina, with the balance
from hard rock mines largely in Australia. Our research
sources estimate global production capacity at 185,000
tonnes of lithium carbonate equivalent units (LCE).
Lithium carbonate, the industry standard measure, is
18.8% lithium.

Brine in salt lakes, or “salars,” holds lithium leached from
volcanic rocks that is concentrated through evaporation.
Key brine production sources include the Salar de
Atacama in Chile and the Salar del Hombre Muerto in
Argentina. According to industry experts, the cost of
production from this method is US$2,000-US$3,000 per
tonne of LCE.

Global Lithium Deposits
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Global Lithium Resources
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Several ores including spodumene, petalite, and
lepidolite are mined; however, spodumene is the

most important commercially mined lithium mineral
given its higher lithium content. According to industry
experts, production costs via this method are US$3,500-
US$5,000 per tonne of LCE. The lower end of this range is
characterized by Australian mines, while the upper end is
represented by Chinese mines.

Four PLAYERS CONTROL THE MARKET

The lithium market is dominated by four major producers
representing about 90% of global supply: Talison Lithium
(recently acquired by Chengdu Tianqji) at 36%, Sociedad
Quimica y Minera de Chile (SQM) at 26%, Rockwood
Holdings (recently merged with Albemarle Corp.) at 18%,
and FMC Corp. at 10%.

Global Lithium Consumption
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Lithium consumption was at about 160,000 tonnes of LCE
in 2013, according to our research sources. About one-
third of lithium volumes are used in the battery market
(laptops, cell phones, tablets, power tools, vehicles,
power grid). Approximately 25% is used in the production
of ceramics and heat-resistant glass. The remainder is
utilized in other industrial applications including greases,
metallurgy, polymers, and medicine.

Industrial use will likely grow broadly in line with global
GDP.

Batteries have been the primary driver of demand
growth; while technology-driven demand is difficult to
pinpoint, consulting firm sighumBox forecasts battery
consumption growth from 2011-25 at 10% for portable
devices, 21% for power grid applications, and 27% for
hybrid electric vehicles (HEVs) and EVs.

AUTOMAKERS GETTING GREENER

Spurred by the Tesla Motors story, a number of
automakers are looking to take advantage of the
popularity of the luxury EV market and get in on the
action.

EVs are powered solely by a battery-powered motor, while
HEVs are propelled by conventional or alternative fuels as
well as a battery. Plug-in hybrid electric vehicles (PHEVs)

are powered the same as HEVs, but can be plugged into
an external power source.

Worldwide EV adoption is paramount to the success of
lithium producers; full EVs contain 44 pounds of lithium
carbonate in their battery packs, compared to one ounce
in a notebook computer.

Government policy worldwide has been conducive

to EV market growth. (But with only 180,000 EVs in

use worldwide, the multi-government Electric Vehicle
Initiative’s goal of 20 million vehicles on the road by 2020
seems lofty.)

Government subsidies, like a CA$8,500 tax credit for the
purchase of an EV by Ontario residents, are becoming
more widespread around the world. In addition to
federal initiatives, local governments are pursuing fleet
acquisitions and partnering with the private sector on
local mobility initiatives, such as car sharing.

Favourable economic terms for charging stations have
been catalysts for the EV market as well, with planned
expansions in Europe and parts of Asia over the near
term.

BatTERY PRODUCTION COSTS LIKELY TO EASE
Tesla has been one of the leaders in popularizing the EV
market.

Once the proposed “Gigafactory” is

Estimated Global EV Production and Lithium Demand for EV Batteries (2008-20)

completed in 2017, Tesla, along with
its main partner, Panasonic, aims to
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create 500,000 battery packs/year.
The factory may consume as much as
17% of worldwide lithium output.

The plant will likely ease one of
the key challenges currently facing
battery production—cost.

Tesla expects battery pack cost/

kWh to drop more than 30% by the
end of the first year of the facility’s
operation. In addition, Tesla has
stated it will only use raw materials
sourced in North America, which
could lead to the future acquisition of
a small-cap miner in the region.

Lithium demand
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RipinGg THE SMART DEVICE WAVE

Global Smart Connected Device Forecast*: Market Share by Product Category
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surging to 71% of the market by 2017
from 60% in 2013.

Source - IDC, 2013

A Jort FROM GREEN POWER INITIATIVES

The storage battery market is poised to accelerate, in our
view. Main applications for storage batteries include:

(1) stabilizing the power grid; (2) exploiting lower cost,
off-peak supply; and (3) assisting with the introduction of
renewable energy sources.

The U.S. Energy Information Administration (EIA)
expects ongoing robust growth for solar power
generation, despite accounting for merely 0.5% of total
U.S. power generation.

Japan and Germany have introduced initiatives
subsidizing storage battery installations for solar power

projects. Lithium companies stand to reap significant
benefits, in our view, because of the substantial lithium
mass required to build the batteries. As compared to a car
battery, which requires 44 pounds of lithium carbonate,

a one-megawatt lithium grid storage battery requires
approximately 1,800 pounds of lithium carbonate.

WibpE SuppLy CHAIN TO CHOOSE FrROM

The lithium supply chain is intricate and involves scores
of players. Clients interested in lithium can invest in one
of the major industry producers, junior miners, battery
makers, or lithium ETFs.

Please contact your investment advisor for specific
recommendations.
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Important Disclosures

Explanation of RBC Capital Markets, LLC Equity Rating System

An analyst’s “sector” is the universe of companies for which the analyst
provides research coverage. Accordingly, the rating assigned to a particular
stock represents solely the analyst’s view of how that stock will perform over
the next 12 months relative to the analyst’s sector average. Although RBC
Capital Markets, LLC ratings of Top Pick (TP)/Outperform (0), Sector Perform
(SP), and Underperform (U) most closely correspond to Buy, Hold/Neutral and
Sell, respectively, the meanings are not the same because our ratings are
determined on a relative basis (as described below).

Ratings:

Top Pick (TP): Represents analyst’s best idea in the sector; expected

to provide significant absolute total return over 12 months with a
favorable risk-reward ratio.

Outperform (0): Expected to materially outperform sector average over
12 months.

Sector Perform (SP): Returns expected to be in line with sector average
over 12 months.

Underperform (U): Returns expected to be materially below sector
average over 12 months.

Risk Rating:

As of March 31, 2013, RBC Capital Markets, LLC suspends its Average and
Above Average risk ratings. The Speculative risk rating reflects a security’s
lower level of financial or operating predictability, illiquid share trading
volumes, high balance sheet leverage, or limited operating history that
result in a higher expectation of financial and/or stock price volatility.

Distribution of Ratings, Firmwide

For purposes of disclosing ratings distributions, regulatory rules require
member firms to assign all rated stocks to one of three rating categories-
Buy, Hold/Neutral, or Sell-regardless of a firm’s own rating categories.
Although RBC Capital Markets’ stock ratings of Top Pick/Outperform, Sector
Perform and Underperform most closely correspond to Buy, Hold/Neutral
and Sell, respectively, the meanings are not the same because our ratings
are determined on a relative basis (as described below).

Distribution of Rafings - RBC Capital Markets, LLC Equity Research
As of June 30, 2014

Investment Banking Services
Provided During Past 12 Months
Rating Count  Percent Count Percent
Buy [Top Pick & Outperform] 845 53.24 29 3.38
Hold [Sector Perform] 658 4146 159 24.16
Sell [Underperform] 84 529 10 11.90

In the event that this is a compendium report (covers six or more subject
companies), RBC Dominion Securities may choose to provide specific
disclosures for the subject companies by reference. To access current
disclosures, clients should send a request to RBC Dominion Securities,
Attention: Manager, Portfolio Advisory Group, 155 Wellington Street West,
17th Floor, Toronto, ON M5V 3K7.

Other Disclosures

Dissemination of Research

RBC Capital Markets endeavours to make all reasonable efforts to provide
research simultaneously to all eligible clients. RBC Capital Markets’ equity
research is posted to our proprietary websites to ensure eligible clients
receive coverage initiations and changes in rating, targets and opinionsin a
timely manner. Additional distribution may be done by the sales personnel
via email, fax or regular mail. Clients may also receive our research via

third party vendors. Please contact your investment advisor or institutional
salesperson for more information regarding RBC Capital Markets research.

RBC Capital Markets Conflicts Disclosures

RBC Capital Markets Policy for Managing Conflicts of Interest in Relation

to Investment Research is available from us on request. To access our
disclosures, clients should refer to https://www.rbccm.com/global/file-
414164.pdf or send a request to RBC CM Research Publishing, PO. Box 50,
200 Bay Street, Royal Bank Plaza, 29th floor, South Tower, Toronto, Ontario
M5]) 2W7. We reserve the right to amend or supplement this policy at any
time.

The author(s) of this report are employed by RBC Dominion Securities Inc., a
securities broker-dealer with principal offices located in Toronto, Canada.

With respect to the companies that are the subject of this publication, clients
may access current disclosures by mailing a request for such information to
RBC Dominion Securities, Attention: Manager, Portfolio Advisory Group, 155
Wellington Street West, 17th Floor, Toronto, ON M5V 3K7.

The information contained in this report has been compiled by RBC Dominion
Securities Inc. (“RBCDS”) from sources believed by it to be reliable, but no
representations or warranty, express or implied, are made by RBC DS or any
other person as to its accuracy, completeness or correctness. All opinions
and estimates contained in this report constitute RBC DS’s judgment as of
the date of this report, are subject to change without notice and are provided
in good faith but without legal responsibility.

The Global Industry Classification Standard (“GICS”) was developed by
and is the exclusive property and a service mark of MSCI Inc. (“MSCI”)
and Standard & Poor’s Financial Services LLC (“S&P”) and is licensed for
use by RBC. Neither MSCI, S&P, nor any other party involved in making
or compiling the GICS or any GICS classifications makes any express or
implied warranties or representations with respect to such standard

or classification (or the results to be obtained by the use thereof), and
all such parties hereby expressly disclaim all warranties of originality,
accuracy, completeness, merchantability and fitness for a particular
purpose with respect to any of such standard or classification. Without
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limiting any of the foregoing, in no event shall MSCI, S&P, any of their
affiliates or any third party involved in making or compiling the GICS or
any GICS classifications have any liability for any direct, indirect, special,
punitive, consequential or any other damages (including lost profits) even
if notified of the possibility of such damages.

Disclaimer

This report is not an offer to sell or a solicitation of an offer to buy any
securities. Additionally, this report is not, and under no circumstances
should be construed as, a solicitation to act as 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 Investment Advisors and does not have regard to the particular
circumstances or needs of any specific person who may read it. RBC DS
and its affiliates may have an investment banking or other relationship
with some or all of the issuers mentioned herein and may trade in any
of the securities mentioned herein either for their own account or the
accounts of their customers. RBC DS and its affiliates may also issue
options on securities mentioned herein and may trade in options
issued by others. Accordingly, RBC DS or its affiliates may at any time
have a long or short position in any such security or option thereon.
Neither RBC DS nor any of its affiliates, nor any other person, accepts
any liability whatsoever for any direct or consequential loss arising from
any use of this report or the information contained herein. This report
may not be reproduced, distributed or published by any recipient
hereof for any purpose.

RBC Dominion Securities Inc.* and Royal Bank of Canada are separate
corporate entities which are affiliated.

*Member- Canadian Investor Protection Fund.

®Registered trademark of Royal Bank of Canada. Used under licence.
RBC Dominion Securities is a registered trademark of Royal Bank of
Canada. Used under licence. ©Copyright 2014.

All rights reserved.
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