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Is There a Way Forward in the Mining Sector?

® The mining sector remains challenged by multiple headwinds including a lack of
investment, currency headwinds, slower productivity, excess capacity, and
deficient global demand.

® Debt overhangs and slowing emerging markets — specifically China — appear to
be the culprits behind slack demand. These forces must be reckoned with.

® | onger-term, however, innovation, sustainability, and urbanization are legitimate
drivers of growth and help promulgate “good” deflation which enhances
productivity and can drive returns.

® This note examines these phenomena and which sector(s) of the mining industry
may benefit.

Groundhog Day

After three-plus years of a dismal mining investment environment and the potential for it to continue
for some time, a number of questions arise from the soul searching many of us have done to try and
make sense of this. According to Bloomberg, the value of the TSXV has fallen from its peak by almost
72%. This market environment necessitates a different method of thinking and evaluation about
publicly traded mining companies. The good news is that it appears that many metals prices have
bottomed, though this doesn’t mean that the cycle has definitively turned. The bad news is that the
global economy still appears to be struggling with excess capacity AND muted demand. China, the
seemingly endless engine of metals demand is unquestionably altering its paradigm for economic
growth from one of infrastructure build out and exports to one more focused on internal consumption.
With China’s debt to GDP ratio of 282% according to McKinsey, this move to a new growth model is
absolutely necessary to maintain a sustainable growth rate, but there is no overnight fix to achieve

THE DISRUPTIVE DISCOVERIES JOURNAL 10F8



https://twitter.com/cberry1

this type of change. The success of this transition won’t be known for years, though the effects are
already being felt.

The excess capacity in the metals sector is all but obvious when you look at 5-year charts of select
hard and soft commodities (see below). China’s slowdown is only part of the reason here as a
“growth at all costs” mentality, which was pervasive during the most recent iteration of the commodity
supercycle has come home to roost. The write offs and unceremonious firings of almost two dozen
CEOs of major mining companies in recent years are testament to this.

Aluminum

Source: Bloomberg
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The Reasons Behind Slow Growth

The twin headwinds of slack demand and excess supply have popularized the notion of Secular
Stagnation discussed most notably by Harvard President Dr. Larry Summers. Initially discussed as far

back as the 1930’s, Secular Stagnation is an economic condition which is characterized by low (or
no) economic growth. This lack of growth stems from the inability of investors to find opportunities to
invest in which offer a suitable rate of return. The lack of investment impedes growth, which in turn
harms wage growth and perpetuates a low-growth macro environment. As the following charts on
GDP growth and bond yields in the developed world from The Economist show, the Secular
Stagnation thesis has some validity with GDP in the developed world slowing.....
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...and real average wages flattening out.
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Ultimately, slow economic growth is a drag on productivity, or output per worker. Again, a look at the
spotty growth in nonfarm U.S. labor productivity would appear to lend credibility to this thesis.
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Lower productivity translates into lower wages and ultimately slower growth. This is alarming for
those of us in the mining sector in that this could imply lower metals demand, though that is unlikely
over the long-term for reasons I'll address below.

Despite the doom and gloom, opportunities are present. While nobody can control the cyclical nature
of the commodity sector per se, making adjustments is feasible. It is important to bear in mind several
facts:

One of the central underpinnings of the commodity supercycle, urbanization, still has room to run. As
an example, the World Bank considers China only 53% urbanized as of 2014. Economists and
demographers believe that 75% is the number widely considered to demonstrate that a country is
fully urbanized. As an example, the World Bank shows Canada and the United States at 81% each.
These numbers imply that an additional 250 million Chinese citizens have yet to join the middle class.
Another of the vaunted BRIC economies, India, has an urbanization rate of 32%. Add to this the fact
that approximately 600 million citizens in Africa lack access to reliable electricity and you can start to
see how the current economic malaise could be more of a blip in a longer-term secular uptrend. While
there is no guarantee that all or most of these individuals will ultimately aspire to a higher quality of
life, based on this data, there is clearly pent up demand.

While the markets fluctuate, one thing remains constant — the need for cheap energy to build a strong
and sustainable economy. While the collapse in the price of oil has delineated clear winners and
losers, it should be a net positive for growth in economies which aren’t excessively dependent on high
oil prices to balance budgets. What consumers do in those economies that benefit from the “oil
dividend” is worth watching.
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Further to this (and to my second point),




the price of technology on a per unit basis continues to crash. This has a great deal to do with scale
and innovation combining at the right time. As an example, look at the cost per kWh of a lithium ion
battery.
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While this decrease in price isn’t an exact Moore’s Law phenomena, recent declines of 14% per year
(CAGR) have many investors excited that this technology will become ubiquitous and increased
demand for the metals used in batteries may follow. With respect to electric vehicles, it is widely
believed that a per kilowatt-hour cost of $175 would equilibrate to a traditional internal combustion
engine. So while there is still ground to be made up, the trend is very encouraging.

Another example is the falling cost of solar panels.
Price history of silicon PV cells in $ per watt
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Solar cell technology is not new (it was first “discovered” in 1839 and utilized by Bell Labs in the
1950s). The key factor in solar panel adoption by consumers and utilities is solar cell efficiency, or the
percentage of solar energy which is converted to electrical energy. The efficiency of a cell directly
affects the overall economics and renders solar generated electricity competitive with other sources
or not. While the rate of increase in cell efficiency has been impressive (see the chart below), there is
still a gap between these prices and those of electricity from fossil fuel sources in parts of the world,
though this is narrowing.

THE DISRUPTIVE DISCOVERIES JOURNAL 50F8




Best Research-Cell Efficiencies -:NREL

Sharp
(1M1, 3021)

50

Multijunction Cells {2-terminal, monoithic)

=c

48—

oBarpa4dE
A

44 =

40~

»
P> 2
ous

36~

Crystalline Si Cells
32 wo Single crystal (concentrator)
B Single crystal {non-concentrator)
O putberystalline
28 & MickSifim

@ Siicon heterostuctures (HIT)
V' Thindim crystal

29.1%
28.8%|

Pa o LG Electronics

24~

Efficiency (%)

0

!I‘llllllllllllllllllll|IIII|I|I|||4I“II|II

1O
1975 1980 1985 1990 1995 2000 2005 2010 2015
Source: NREL

Through research and development and economies of scale, many believe solar power will continue
to compete with and eventually beat fossil fuel generated electricity. This has profound implications
for the raw materials used in solar cell fabrication and associated supply chains. This ubiquity of
technology continues to create new and previously unthought-of uses for metals, effectively acting as
a floor. It should be no surprise that the main demand drivers for niche or “energy” related metals are
all related to current and next generation technologies — in this case batteries. As demand for energy
continues to increase, sustainable growth and new business models will become imperative.

Time to “Think Different”

The whole point of this note concerns thinking differently about the mining sector and how to
approach it given some of the aforementioned issues. It appears almost beyond dispute that many
metals are suffering from excess capacity (as are labor and capital) and should economic growth
continue to underperform, it may be several years before the “tipping point” emerges and we start the
cycle anew. Given this reality, how should one approach this sector? Focus on producers? Dividend
paying stocks? Royalties? Near-term producers? Juniors? ETFs? Specific commodities?

There is no clear answer here and the point of this note isn’t to recommend a specific course of
action. That said, an area of focus which holds the potential for outsized performance is the Energy
Metals. | loosely define the Energy Metals as any metal or mineral used in the generation or storage
of energy. This could be a sizable list, so a few examples would include lithium, uranium, cobalt,
vanadium, graphite, REEs, copper, and silver.
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2014 Mine Production (t)

Copper 18,700,000

Manganese 18,000,000

Lead 5,460,000

Nickel 2,400,000

Natural Graphite 1,170,000
Cobalt 112,000
REEs 110,000
Vanadium 78,000
Lithium 36,000
Silver 26,100

Source: USGS

It is important to remember that mined supply can be a somewhat misleading metric and the dollar
value of these markets can vary significantly. Though “only” 26,100 tonnes of silver was mined in
2014, this is a much larger dollar value when compared to rare earth elements even though four
times as many rare earths were mined (on a per tonne basis) relative to silver in 2014.

While these metals and minerals are used in numerous end products, their necessity in various
modern day products (most notably batteries) underpins the fact that demand for a select number of
these metals is easily outpacing global GDP growth. An example would be lithium growing at a CAGR
anywhere from 8 to 10% per year compared to approximate 3% global GDP growth. More granularly,
over one third of lithium demand originates with the lithium ion battery business and this subsector is
far and away the main driver of lithium demand growth.

Many of these metals represent small markets (relative to other base or industrial metals). For the
sake of perspective, if we compound 160,000 tonnes of lithium carbonate equivalent production in
2014 at 8% out to 2025, the total market would be slighty over 400,000 tonnes, still smaller than
many other metals, but growing quickly and off a low base. That said, their small size is somewhat
misleading given their criticality to emerging technology. This, coupled with a dearth of financing
choices, leads me to believe you'll see higher prices for select Energy Metals which could indirectly
benefit those companies involved in raw material supply chains. It is safe to assume that with the
appetite for early stage exploration non-existent, those companies further up the value chain are
better poised to benefit.

Of course, the question which arises is “when”? When will this inflection point occur and the
sentiment in the mining sector turn? These are likely separate questions, and it is important not to
lump all metals together despite the cyclical nature of the commaodities business. In fact, given some
of the challenges surrounding slack demand and excess supply, an optimal decision would likely be
to view each metal as a specific case study. It should be all but obvious to even a casual observer
that the turn in the iron ore sector is much further off than it is for cobalt, for example. There are
several reasons for this including over production of iron ore to maintain market share and an
aggressively growing lithium ion battery business which requires cobalt in existing chemistries. Given
this demand divergence, it could be that any turn in the metals markets will happen first for the
Energy Metals, to the possible benefit of those mining and exploration companies.
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Conclusion

Despite the manifold challenges that the mining industry continues to face, there are longer-term
reasons for optimism. As living standards in various societies continue to slowly converge due to
globalization, urbanization, and technological boundaries being shattered, efficiency and sustainability
are going to become more pronounced. Growth for growth’s sake is over, whether the Chinese
realize it or not. Again, this will affect various commodities differently. The key will be determining
exactly how productivity is to be reignited. | believe Energy Metals will play a pronounced role in
answering this question. Given the relative small size of the Energy Metals sector, demand growth
mostly above global gdp, and the imperative of sustainable, “cleaner” growth, it would appear that
these niche metals are poised to outperform their peers. New business models around energy
infrastructure are already emerging (think solar and batteries), but these supply chains depend on a
reliable stream of raw materials to solidify them. A focus on future sources of these materials is
clearly warranted. Supply and demand for these and other metals will eventually equilibrate and there
is little we can do to make this happen. The winners over the long-term realize this and are
positioning now across the mining supply chain.

The material herein is for informational purposes only and is not intended to and does not constitute the rendering of investment advice or the solicitation of an offer to
buy securities. The foregoing discussion contains forward-looking statements within the meaning of the Private Securities Litigation Reform Act of 1995 (The Act). In
particular when used in the preceding discussion the words “plan,” confident that, believe, scheduled, expect, or intend to, and similar conditional expressions are
intended to identify forward-looking statements subject to the safe harbor created by the ACT. Such statements are subject to certain risks and uncertainties and actual
results could differ materially from those expressed in any of the forward looking statements. Such risks and uncertainties include, but are not limited to future events
and financial performance of the company which are inherently uncertain and actual events and / or results may differ materially. In addition we may review
investments that are not registered in the U.S. We cannot attest to nor certify the correctness of any information in this note. Please consult your financial advisor and
perform your own due diligence before considering any companies mentioned in this informational bulletin.

The information in this note is provided solely for users’ general knowledge and is provided “as is”. We at the Disruptive Discoveries Journal make no warranties,
expressed or implied, and disclaim and negate all other warranties, including without limitation, implied warranties or conditions of merchantability, fitness for a
particular purpose or non-infringement of intellectual property or other violation of rights. Further, we do not warrant or make any representations concerning the use,
validity, accuracy, completeness, likely results or reliability of any claims, statements or information in this note or otherwise relating to such materials or on any
websites linked to this note. | no shares in any companies mentioned in this note.

The content in this note is not intended to be a comprehensive review of all matters and developments, and we assume no responsibility as to its completeness or
accuracy. Furthermore, the information in no way should be construed or interpreted as — or as part of — an offering or solicitation of securities. No securities
commission or other regulatory authority has in any way passed upon this information and no representation or warranty is made by us to that effect. For a more
detailed disclaimer, please click here.
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