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 We discuss: 

➢ Things are Worse Now than They Were.  No question that the prices 

paid for rare earth oxides (REOs) today are worse for the companies 

making them than they were in 2010.  That is true whether the 

company in question is inside or outside China. 

➢ But Things Will Get Better.  If a company is profitably making rare 

earths today, then it is likely going to be a lot more profitable in five 

years.  Whether this slow increase in the market price paid for a few 

of the REOs is enough to spur another burst of interest in the capital 

markets is unclear to us, but it should be enough to spur some interest 

out of strategic investors.  



 
 

 

Introduction 
 
We last publicly wrote about this space in 2013, while working for a previous employer.  
Those with good memories will recall that the rare earths became exciting in 2010 when 
several decisions were made in China that significantly cut available exports.  There were a 
number of “experts” that jumped into the fray and succeeded in misleading a large number 
of retail and even institutional investors, with a story that described the rare earths as 
“essential” and “strategic” and a number of other terms that indicated the critical nature of 
the various metals and oxides.  But the facts turned out to be a whole lot closer to the story 
we told at the time. 
 
Our story was simple.  Some of the rare earth elements have interesting and useful properties 
but almost none of them are “essential” or “irreplaceable”.  If the prices of the rare earths 
rise too high, then the demand for them will collapse as either material or technological 
substitutions are made, and the prices will then collapse as a consequence of the drop in 
demand.  This is the simple application of a basic marketing rule we have written many times, 
that the surest cure for high prices is high prices.   
 
That rule remains true, but so does the related rule that the surest cure for low prices is low 
prices.  Naturally, what is relevant for investors and end-users is how long it might take to 
get from one state to the other.  In the case of the rare earths, we saw a rapid increase in 
prices that ended in tears about a year later.  But with the resulting decrease in demand 
resulting from those price spikes coupled to technology-driven changes in demand for some 
of the rare earths, the market has not really recovered to its pre-2010 levels, much less shown 
dramatic improvement.  In some ways, the rare earth market of 2020 is worse than that of 
early 2010. 
 
The good news is that we believe new energy vehicles will be an answer, at least for some of 
the rare earth elements, although we should be completely direct and note that there is no 
hope for others.  But the potentially bad news is whether the price changes driven by those 
potential demand drivers will improve the economic outlook for a basket of rare earths 
enough to make it possible for a new producer to make money at the prices where the rare 
earths remain economically attractive. 
 
One idea that became popular in 2018 is that the Chinese would cut off rare earths to the 
rest of the world again, apparently after not learning any lessons from what happened in 
2010, because of their ongoing trade disputes with the US.  May we just note that (a) this 
idea was largely silly when it was first proposed, as very little raw rare earth oxide is sent 
direct from China to the US, with most of it being processed into downstream products in 
China first, and why would China punish its own industries to make a point and (b) this idea 
looks completely foolish now that China and the US have been plying their trade war for 
nearly two years and few words have been spoken about rare earths by China.  We are going 
to ignore this entire concept, except to say that Stormcrow previously published our thoughts 
regarding critical materials and trade wars, and interested investors are encouraged to go 
read that document.  Simply, we did not, and do not, believe that China will make rare earths 
a weapon in their ongoing trade war with the US, there are other better weapons available 
to China in that regard.  So let’s proceed to review what has happened to rare earth prices 
since the beginning of 2010, how we got into the situation that we are in and what all of 
this might mean for the future. 



 
 

 

The Rare Earths, Redux 
 
Some will recall that the rare earths, more properly known as the lanthanide elements 
plus a couple of others that behave in a chemically similar way to the lanthanides, are a 
group of 14-16 naturally occurring elements that were once difficult and expensive to 
separate from one another and which almost never appear on their own in nature.  We 
can get all technical and explain, but the rare earths are all generated in the same way 
in our universe, which more-or-less defines their relative abundances, and they behave 
in very similar ways chemically.  Modern techniques allow us to separate one from the 
other relatively inexpensively and better separation techniques are being developed, 
but the key takeaway from this discussion to this point is to remember that it is 
practically impossible to simply mine and refine one or two rare earths; either you mine 
and separate them all or you end up with something that sells for a very low price 
because the hard work remains to be done. 
 
Apologies, but let’s throw a big chart into this report, sideways, early on.  



 
 

 

 
 
 

 
Exhibit 1:   The rare earths are… 

 
Source:  Stormcrow 

 



 
 

 

 
What’s important to recall is that lanthanum and cerium are relatively abundant in rare earth 
deposits, neodymium and praseodymium much less so, and erbium, ytterbium and lutetium 
are rare.  Yttrium is as common as lanthanum and cerium in some types of deposits, but 
scandium is also very rare.  And these abundances won’t vary a whole lot no matter where 
the deposit is located, so making money from the rare earths depends on being able to sell 
most of what you make.  Problem is, for many of the most common rare earths, the prices 
have collapsed since 2010.  Let’s take a look at what has happened to prices from the 
beginning of 2010 to the present.  Note that the charts below use logarithmic scaling because 
the prices have varied so much over the last ten years, but it’s still not a pretty picture for 
most of the rare earths. 
  
 
Exhibit 2 – Rare Earths Price Charts 
Source:  Asian Metal 
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Exhibit 2 (Continued) – Rare Earths Price Charts 
Source:  Asian Metal 
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Exhibit 2 (Continued) – Rare Earths Price Charts 
Source:  Asian Metal 

 

 
 
 
  
The above charts make it clear that prices have generally gone down since the end of 2011.  
But to truly appreciate what the producers of REOs have been facing, we need to look at the 
in situ abundances of the various elements from a few major production sources.  In China, 
the Bayan Obo mine in Baotou, Inner Mongolia, is a major producer of the lighter rare earths, 
such as Nd and Pr.  At the other end of China in Jiangxi and Guangdong provinces, there are 
special clays, called ionic adsorption clays, that while being very low grade are still cheap 
sources of heavier rare earths like Dy and Er.  Outside China, we have the California Rare 
Earth Mine near Mountain Pass, CA and Lynas’s Mount Weld Mine in Australia.  Let’s quickly 
outline what each of them contains, as percentages: 
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Exhibit 3 – In Situ REO Abundances by Mine 

 
Source:  Company documents, Various Geological Papers 

 
 
In the past, and what should be regarded as a major mistake in the analysis done at the time, 
some analysts decided to try to label a good project as one that contained a high percentage 
of heavy rare earth oxides (HREOs).  Those were generally regarded as all atomic numbers 
greater than or equal to that of Sm, along with Y and Sc.  This analysis blithely ignored the in 
situ grade of the deposit and thus a big contribution to overall production cost, which would 
be how many tonnes of ore need to be extracted, milled, floated and leached, to make a 
tonne of REO that could be sold.  As we noted at the time, we can sell tonnes but we can’t 
sell percentages. 
 
We prefer a different metric, the percentage of production that is low-value versus high-
value.  Our not-quite-arbitrary dividing line is USD$5,000/tonne.  If the REO is worth more 
than USD$5,000/tonne then it is a high-value product.  Those mines that have a very high in 
situ percentage of high-value rare earths are at least worth examining more closely than one 
with a low percentage, all else equal.   
 
However, prices change over time.  The biggest change since, for example, the end of 2010 
and the end of 2019 is that several rare earths that were high-value then are low-value now.  
We outline this in the table below, which looks at the in situ percentages of high-value and 
low-value rare earths, the “basket price” of a representative final tonne of product from the 
various mines and the in situ value of a tonne of ore (assuming 100% recovery of REOs) at 
the end of 2010 and the end of 2019: 
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Exhibit 4 – Parameters for a Few Mines  

  
Source:  Stormcrow (2019) 

 
 
What this tells us is a little sobering.  The value of REO products from Bayan Obo, Mountain 
Pass and Mount Weld from December 2010 to December 2019 has fallen by about 78%, 83% 
and 73%, respectively.  The Chinese ionic clays have done better, seeing their product value 
decline by “only” 56% over the same period.   
 
A novice to this space might look at the above and think “Well, at least the in situ value of 
ore today is the same at Bayan Obo as for Mountain Pass and Mt. Weld, and it’s much better 
than for these ionic clays.  And if the Chinese can do it, so can we!”  And that would be wrong, 
but only because there are a couple of facts that need to be understood before we draw 
conclusions.   
 
First, the Bayan Obo Mine is an iron producer.  Its ore is mined and processed to make an 
iron concentrate.  It is the waste from this mine that is processed for rare earths.  The 
effective cost to get the REE “ore” is zero.  The original ore was mined for another purpose 
and the cost of processing the rare earths is basically down to acids and other chemicals, 
whereas Mountain Pass and Mt. Weld both need to mine tonnes of ore and then add the 
acids and other chemicals.  Although the in situ value of “ore” is similar, Bayan Obo’s costs 
are inherently much lower than most other light rare earth mines. 
 
Second, the ionic clays in China were the first known sources of this type of material, although 
we now know that ionic clay deposits exist elsewhere.  The grade of these deposits is low and 
their in situ value of ore per tonne is low, but the ore is generally leached in situ in China 
using fertilizer solutions.  The result is a very inexpensive form of hydrometallurgy that keeps 
overall costs down.  There is essentially no source of rare earths that can compete with the 
ionic clays in terms of cost of production, providing you are willing to suffer the necessary 
environmental degradation that comes with this type of in situ leaching near the Earth’s 
surface. 
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We are essentially still left with the likelihood that most rare earth mines outside China will 
be expensive and a secondary source of supply to Chinese mines.  The only outcomes that 
can improve the competitive situation would be that the Chinese producers are forced to 
curtail production due to environmental concerns, or they simply don’t have any more ore 
left to process. 
 
The other possibilities that could boost the prospects for non-Chinese rare earth developers 
are China cutting off the supply of rare earths to not only the United States but to the entire 
world, or that demand for the rare earths from some new technologies or products boosts 
demand to the point where China can no longer be a major source of supply.  So let’s examine 
these possibilities, in turn. 
 
China is still the world’s largest rare earth supplier: 
 
 
Exhibit 5 – Estimated REO Mining Production for 2019 

 
Source:  Argus (2019) 

 
 
Note that Chinese production has likely been growing, whether it is legal or “illegal”.  While 
the Lynas material is mined in Australia but processed in Malaysia, avoiding the Chinese 
supply chain, the Mountain Pass material is mined in the US but shipped to China for 
separation and downstream processing.  By some metrics, then, we could say that roughly 
90% of global REO production is still Chinese.  So REOs are still a Chinese-supplied material, 
and that makes the world, and the United States, vulnerable to Chinese trade action 
regarding rare earths. 
 
However, to take advantage of that vulnerability, China must be willing to damage companies 
within China to do economic damage outside China.  If the products being exported from 
China are raw materials, then a relatively small number of miners and refiners in China are 
hurt, and a large number of downstream processors and manufacturers outside China are 
shut down.  That sort of asymmetric damage in a trade war is what both sides are seeking.  
But if the products being exported from China are downstream products, then the result is 
considerable pain within China and the only damage in the USA would be a lack of some 
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products to put through retail channels.  That is not what China would, or should, seek to do 
to itself in a trade war. 
 
In addition, it can’t be possible for a material that is chosen to be used as a weapon in a trade 
war to simply be replaced through purchases from another supplier.  If the amount of the 
chosen material being shipped to a nation is too small, and there are alternative sources of 
supply, then the nation that has had its supply cut off will simply purchase what it needs 
elsewhere. 
 
According to data from Argus, global REO production in 2018 was over 200,000 tonnes.  
Further, Argus data suggests that raw chemical REO exports to the rest of the world from 
China, in tonnes of REO terms, was 23,800 tonnes as raw chemicals in various forms, and the 
amount shipped to the US was only 7,600 tonnes.  So the US is the destination for less than 
4% of raw REO produced in 2018 and production completely outside China (by Lynas) was at 
least 18,000 tonnes in 2018.  China cutting off rare earths to the US is not likely to hurt the 
US very much, if at all.  We would, frankly, after the debacle of the Rare Earths Crisis in 2010 
and the damage done during that period to the REO industry in China, be shocked if China 
settled on REOs as a potential weapon when there are far better weapons available to them. 
 
The only likely path to higher rare earth prices and stronger interest in rare earth juniors is 
significantly higher demand.  Looking at the rare earths and their uses, the most likely source 
of that demand will be for strong permanent magnets to be used in the motors in new energy 
vehicles.  To be used at the high field strengths and power levels demanded by an automotive 
application, we require not only Nd and Pr metal but also Dy and Tb to alloy into the magnet 
and improve its ability to function at elevated temperature. 
 
As an aside, it is one thing to dig rare earths out of the ground, beneficiate the rare earth-
bearing minerals and then leach the rare earths out of those rocks.  It is another level of 
complexity to separate the rare earths from one another to a level that allows the individual 
rare earths to display their individual relevant properties.  But there are other processing 
steps that are involved in making magnets, including making Nd and Pr metal from their 
oxides and then alloying those rare earth metals with iron and boron and other minor metals 
to create magnet alloy that must then be casted and cooled to create the correct crystal 
structures to work as a permanent magnet.  We will assume that some entity outside China 
is going to take on those tasks.  Such companies do exist, but their output capacity is much 
smaller than what would be required by the auto industry if significant numbers of electric 
vehicles were to be made per year.  Simply setting up a couple of mines to dig ore out of the 
ground does not supply western auto companies with non-Chinese permanent magnets. 
 
There has been and continues to be a great deal of optimism over the adoption of electric 
vehicles of all configurations.  However, the largest market for new energy vehicles in the 
world, China, saw an unexpected hiccup in sales growth this year.  Worldwide sales of new 
energy vehicles (plug-in hybrid and battery electric vehicles, or PHEVs and BEVs, respectively) 
dropped slightly in 2019 compared to 2018, while sales in China barely rose over the same 
period.  This is not the rocket trajectory of growth that most analysts expected, but this sort 
of pause is precisely what should be anticipated as adoption of a new product occurs.   
 
Let’s put this another way.  We have ample examples of new product categories being 
adopted by consumers.  Concretely, color televisions displaced black and white screens many 
years ago.  Smartphones displaced simple telephones more recently.  And there are 
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numerous other examples.  In most of the historical cases, the new technology brought us a 
clear advantage in performance over the predecessor, but it was burdened by a higher cost 
(either capital or lifetime cost, and perhaps both).  Consumers made the decision regarding 
whether the trade-off was good enough for them.  It seems obvious to us that BEVs suffer 
from an obviously higher capital cost but also suffer from performance deficiencies 
compared to the internal combustion-powered vehicles they are intending to replace.  Initial 
novelty aside (most people, even in North America and Europe, have never been in a BEV), 
with the usual crop of early adopters that will flock to any new product class, we are dealing 
with a new product that is undeniably expensive and takes much longer to “refuel” than its 
predecessor technology.  Mass adoption will likely take longer than most others are 
anticipating. 
 
 
Exhibit 6 – Adoption Rate of Past New Technology 

  
Source: Visual Capitalist (2018) 

 
 
We note that the thesis of the article from which the above chart on technology adoption 
was taken was that the pace of technology adoption is increasing.  That is, while it took 60 
years for most homes to have a stove, for example, it only took a few years for podcasting 
(on a different chart) to become a “thing”.  We will be charitable and call this conclusion 
“flawed” (or, more bluntly, “stupid”).  Basic marketing theory tells us that a product is 
adopted more quickly or slowly based on its perceived value, its capital cost and the typical 
replacement cycle of the predecessor technology.  For example, cell phones are replaced 
every one or two years, a smart phone is inarguably a more useful device than an old-school 
mobile phone and, in North America, at least, the replacement is a $200 transaction.  This 
resulted in the pace of adoption of smartphones being rapid.   
 
But a new vehicle is expensive, they are typically replaced every four or more years and it is 
arguable whether a BEV is a more, or less, capable device than a conventional internal 
combustion-powered vehicle (ICV).  The pace of adoption of BEVs will necessarily be much, 
much slower than that of smartphones.   
 
The point of all this is not to make this update about the adoption rate of EVs, the point is to 
justify a much slower adoption rate for BEVs, parallel hybrids and series hybrids than others 
are suggesting.  Some of the above technology suffered from chicken-and-egg issues of 
infrastructure development, it is true, but so does the plug-in EV industry.  And we also wish 
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to note that we remain uncertain of the exact type of technology that will dominate the 
mainstream auto market of the future.  Will it be a Tesla Model S-like vehicle, with a 80 kWh 
lithium battery using exotic ingredients, or will it be a Karma Revero-like drivetrain with a 
small lithium battery and a range extender such as a small gasoline engine turning a 
generator to make electricity on-board?  We don’t know that answer yet, but neither do 
others making these predictions.  And if they say they do, then they are delusional.  BEVs are 
one answer to a legislative requirement that some cars be built that have zero emissions at 
the point of use, but they are not the only possible answer to the broad question of what is 
the cheapest vehicle that consumers will buy that will also make the car companies a 
reasonable amount of money per sale. 
 
It is also true that rare earths and the permanent NdFeB magnets that are made with them 
are not strictly necessary to the construction of any electric vehicle, not even a pure BEV.  
The Tesla Model S has never used a main motor containing any type of magnet, much less 
REE-based.  Given there are alternatives, and we fully acknowledge that the alternatives are 
not as good but will be used if the cost of REOs rises too high or the availability of them is in 
question, it should not require any discussion at all to agree that the penetration of 
permanent magnet synchronous motors (PMSMs) using REE-based chemistry like NdFeB will 
be much less than 100% for whatever fraction of the auto market moves to new energy 
vehicles over time.  We believe that not only will future new energy vehicle sales happen 
more slowly than most are anticipating, but also that not all new energy vehicles will use rare 
earth-based permanent magnet electric motors. 
 
 
Exhibit 7 – 2019 Rare Earth Usage by Application 

 
Source:  Argus (2019) 

 
 
In a similar vein, we have built our projections for rare earth demand on the basis of available 
economic and technological trends.  Once upon a time, yttrium oxide traded at more than 
USD$20/kg, because it was an indispensable part of the phosphor powder used to coat the 
inside of a fluorescent light bulb or tube to make white light, along with a small amount of a  
couple of other REEs that were used to actually create the visible photons we saw.  However, 
with the advent, and much higher photo efficiency, of LEDs compared to fluorescent lights, 
the use of fluorescent lights is dropping quickly.  This has left a glut of yttrium oxide on the 
market, and the price has plummeted to less than USD$3/kg.  The Chinese ionic clays 
commonly have 25% of their available REO product in the form of yttrium oxide.  When 25% 
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of your product drops in price by a factor of 7 with no likely way for that price to move higher, 
this is a problem.  This same issue has also hit the pricing of other rare earths that are the 
active atoms within the phosphor, depressing their prices at the same time as Y has 
bottomed. 
 
These two aspects play off against one another.  While one technological use might cause an 
increased demand for one rare earth, say Nd, trying to produce that REO will unavoidably 
produce a lot more of others, like Sm or Y, that will significantly depress their prices.  The 
effect on producers could go either way.  And while some technological changes have the 
potential to dramatically improve demand for some rare earths, like new energy vehicles 
could improve demand for the whole Pr/Nd/Tb/Dy magnetic materials suite, others will crush 
the demand for REOs, as LEDs have done for Y.  Because we are trapped into producing all 
the rare earths when we want to produce one, we are, at present, stuck with this reality. 
Without ado, then, our projections for demand (by end-use) are as follows: 
 
 
Exhibit 8 – Demand for REO by End-Use (tonnes) 

 
Source:  Stormcrow (2019) 

 
 
We believe that the gating factor for sales is that of magnet materials, which include Sm but 
are primarily Pr, Nd, Tb and Dy.  The reason that our projections stop in 2024 is that, 
according to our supply model, we are no longer in balance for these magnet materials by 
2025, and we need some new projects to enter the space beyond Chinese production, Lynas, 
Mountain Pass and a few small producers in Russia, Vietnam, India, etc. 
 
Our supply model is perhaps slightly more controversial.  Both the US Geological Survey and 
Argus provide data on this market.  While back in 2010 and 2011, the two estimates of 
production were in rough agreement, this has not been true since.  In almost all cases, Argus 
estimates for global REO production are significantly larger than USGS estimates.   
 
We do know that there is some “illegal”, or off-quota, production in China.  There is an annual 
REO production quota that has been in place since 2010.  When prices were high in 2010 and 
2011, we have no doubt that private REO producers in China made many attempts to 
circumvent export quotas and outright ignored production quotas.  But since then, the 
industry in China has increasingly been put under the control of state-owned enterprises 
(SOEs).  These SOEs answer only to their provincial/SAR political managers and to their 
customer base.  It seems likely to us, given that the annual quota is now finally announced 
sometime late in the year (November 2019 in the case of calendar year 2019, for example) 
that the production, especially by SOEs, is being driven more by customer demand and the 
local economic conditions than by environmental or other concerns.  We believe that 
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production is somewhere between the levels claimed by the USGS and Argus, although we 
tend to believe these levels closer to those suggested by the USGS.   
 
 
Exhibit 9 – Production of REOs by Year 

 
Source:  Stormcrow (2020), Company Reports, USGS 

 
 
Based on likely production rates from existing producers, we will require new sources of REOs 
by 2026.  Thus, we only provide projections on REO supply to 2025, and note that while prices 
for REEs like La, Ce, Sm and Y will be under perpetual pressure, the prices for Nd, Pr, Dy and 
Tb are likely to move substantially higher by 2025:



 
 

 

 
 
 
 
 
 
 
Exhibit 10 – Historical and Projected REO Prices 

 
Source:  Stormcrow (2020), Asian Metal 

 



 
 

 

 
So now, the big question: is what happens to rare earth pricing by 2024 or 2025 better, 
overall, for REO producers than the situation today, and how well does this compare to 2010?  
We have re-worked our earlier Exhibit 17 to include the average REO prices for 2024: 
 
 
Exhibit 11 – Effect of Projected Pricing on Selected Producers 

  
Source:  Stormcrow (2020) 

 
 
The impact is as expected.  While we do not believe that the number of high-value REOs will 
change in the five years from 2019 to 2024, the basket price paid for the products from each 
of the projects is expected to increase by an average 38%, with the biggest increase to the 
basket price of the Chinese ionic clays and the smallest to the Mountain Pass Mine in 
California.  However, it should be stressed that if a REO producer is profitable today, it is not 
going to be too badly hurt by a 34% increase in revenues over five years (as for Mountain 
Pass)! 
 
 

Conclusions – A Brighter Day A’Com 
 
The use of rare earth-based magnets in any new energy vehicle, even a BEV, is not required.  
The early Tesla models got by using old-fashioned induction motors and did a perfectly 
serviceable job.  But PMSMs using NdFeB magnets are much easier to control, much less 
electrically noisy and more efficient than induction motors, and they will be used.  Providing 
that they remain (relatively) inexpensive. 
 
Our work suggests that at least until 2024 or 2025, the REOs needed to make those rare earth 
magnets will be inexpensive enough to allow a reasonable number of automobile 
manufacturers to get what they need for the models that require smaller, lighter, more 
powerful and more efficient electric motors.  Beyond that, we will likely need some new 
sources of supply. 
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We don’t see a world where rare earths suddenly become unavailable because China decides 
to try to make 2020 look like 2010 by imposing a new rare earth embargo.  We don’t see a 
world where rare earth prices leap to historic levels.  If you are part of a company hoping for 
that, then we don’t have any hope to give you.  If you are an investor hoping for a new rare 
earth bubble, then it’s going to have to inflate itself without any help from China or higher 
prices. 
 
But if you are an end user who needs or wants rare earths, then we have good news.  There 
is still time to get in position to secure a supply chain and guarantee access to the materials 
at what amount to historic low prices for many of the materials of interest.  And if you are a 
producer of these materials, then there is even better news, because your business is going 
to be a lot more profitable in just a few years. 
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Important Disclosures 

Stormcrow Capital Ltd. (“Stormcrow”) is a financial and technical/scientific consulting firm that provides its clients with some or all of the 
following services: (i) an assessment of the client’s industry, business plans and operations, market positioning, economic s ituation and 
prospects; (ii) certain technical and scientific commentary, analysis and advice that is within the expertise of Stormcrow’s staff; (iii) advice 
regarding optimization strategies for the client’s business and capital structure; and (iv) opinions regarding the future expected value of the 
client’s equity securities so as to allow the client to then make capital market, capital budgeting and capital structure plans.  Stormcrow 
does publish research reports for general and regular circulation.  Stormcrow is also registered in Canada with the Ontario Securities 
Commission in the category of Exempt Market Dealer.  With the consent of Stormcrow’s client, the client and/or its industry sector may be 
the subject of an investment or financial research report, newsletter, bulletin or other publication by Stormcrow where such publication is 
made publicly available at www.stormcrow.ca or elsewhere or is otherwise distributed by Stormcrow.  Any such publication is limited to 
generic, non-tailored advice or opinions and should not be construed as investment advice that is suitable for the reader or recipient.  
Stormcrow does not offer personalized or tailored investment advice to anyone and its research reports should not be relied upon in making 
any investment decisions.  Rather, investors should speak with their personal financial advisor(s).   

Stormcrow intends to provide regular market updates on the affairs of the Company (at Stormcrow’s discretion) and make these updates 
publicly available at www.stormcrow.ca.  Readers who wish to receive notice when such updates become available, should browse to 
www.stormcrow.ca/research and click the “Subscribe to Research Distributions” link. 

All information used in the publication of this report has been compiled from publicly available sources that Stormcrow believes to be 
reliable.  Stormcrow does not guarantee the accuracy or completeness of the information found in this report and Stormcrow may not have 
undertaken any independent investigation to confirm or verify such information.  Opinions contained in this report represent the true opinion 
of Stormcrow and the author(s) at the time of publication.  

Any securities described in this research report may not be eligible for sale in all jurisdictions or to certain categories of investors.  This 
report and the content herein should not be construed by anyone as a solicitation to effect, or attempt to effect, any transaction in a security.  
This document was prepared and was made available for information purposes only and should not be construed as an offer or solicitation 
for investment in any securities mentioned herein.  The securities referred to herein should be considered speculative in nature and should 
be considered to involve a high amount of financial risk where investors may lose all of their investment. 

Forward-looking information or statements in this report contain information that is based on assumptions, forecasts of future results, 
estimates of amounts not yet determinable, and therefore involve known and unknown risks, uncertainties and other factors which may 
cause the actual results, performance or achievements of their subject matter to be materially different from current expectations.  No 
representation is being made that any investment or security will or is likely to achieve the return or performance estimated herein.  There 
can be sharp differences between expected performance results and the actual results. 

Dissemination of Research 

This research report is widely available to the public via its website:  www.stormcrow.ca/research 

Investment Rating Criteria 

We do not provide an investment rating, beyond indicating whether the target price exceeds current trading ranges by a reasonable range, 
indicated as “Positive”, or whether the target price is either below or roughly equivalent to the current trading range, indicated as “Negative”.  
Each investor has an individual target return in mind, we leave it to the individual investor to determine how our target and the current price 
fit in their portfolio. 
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