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Why Discovery Investing? 
Post 2008 the Era of “Radical Change” 

Began 



 Few Elements  are Rare: However They May Become 
Critical, Strategic, Indispensable or Unobtainable 



REE’s and Energy Effciency 

• When alloyed with other metals, the rare-earths  provide 
enhanced magnetic strength, low weight and high 
temperature operation.  

 

• High-temp / strength neodymium-iron-boron magnets are 
used in a variety of products, including electric motors and 
hybrid car components: 

–1)  Increased energy efficiency 

–2)  Increased functionality 



Nature Powers the Rare Earths’ 
The unsaturated 4f electronic orbital structure of rare earth 

elements gives special properties of luminescence, 
magnetism and electronics, which are being used to 
develop many new materials, and applications such as:  

 

 phosphors for TV's, lamps and X-rays,       

  

 magnetic and magnetostrictive (sensors / 
 actuators) materials,   

  

 hydrogen storage materials and  

  

 auto-emission catalysts.  

 



Rare Earth Element (REE) Challenges 

• A Misnomer – REEs are not rare,  they are 
everywhere!   

 The content of Rare Earths in the Earth's crust is 
 0.0236%, is richer than many common elements such 
 as Copper (0.01%), Zinc (0.005%), Tin (0.004%), Lead 
 0.0016%) and Nickel (0.008%). 

 

• These 17 elements occur together and must be 
separated. Metallurgy of separation may be a problem. 
 

• They are most often found with radioactive 
elements such as  Thorium and / or Uranium 
 
 



China’s View 2011 

 

• Wang Min, vice-minister at the Ministry of Land and 
Resources, says that rare earths are the "vitamins" 
of modern industry and that they are China's "21st 
century treasure trove of new materials." 

 



China’s Global Chokepoint in A Very 
Small Market 



China to Control Market Prices and 
Perhaps Much More by 2015  



The GAO Says 

• A recent GAO report emphasizes the lack of U.S. 
capability in the rare earth mineral  global supply 
chain at each of the stages:  

  

 1) mining,  

 2) separation,  

 3) refining oxides into metal, 

 4) fabrication of alloys and  

 5) manufacture of magnets and other products. 



The Defense Logistic Agency: 
Keepers of the Stockpile 



The U.S. Metals Stockpile (Circa 1913)   
Sold Down 

 
In 1990 the U.S. held a vast strategic metals stockpile to ensure supplies 
were available for the country's defense.  
 
In 1992 Congress depleted the stockpile with the end of the Cold War 
as global tensions waned.   
 
The $7+  billion of sales from the stockpile over the years provided 
political capital.  A stockpile disposal program continues.  
 
Americans must bear the  economic and strategic  burden of a nearly 
empty stockpile and ruinous natural resource policies. 



The New Wealth Of Nations 
Stockpiles Of Strategic Metals 

 
 

• "If any particular manufacture was necessary ... for the defense of the 
society, it might not always be prudent to depend upon our neighbours 
for the supply. .. . The bounties upon the exportation of British-made 
sail-cloth and British-made gun-powder may, perhaps, be vindicated 
upon this principle." 
 

 
Adam Smith 1776 

 
 

                          
    Investor’s Business Daily  November 17, 2011  
                                  DANIEL MCGROARTY  
 



Critical Metal Policy in the Rest of the 
World 

• South Korea allocated a war chest of $8 billion for a stockpile —the Korean 
economy is 1/15th  of the U.S. 
 
 

• Japan maintains a stockpile of seven rare metals.  The  government will  
loan private Japanese companies to fund foreign resource investments, a 
kind of private stockpile to supplement the public one. 
 
 

• Sweden's government has just declared the Norra Karr heavy rare earths 
project "a project of National Interest,"  
 
 

• Angela Merkel became the first German chancellor to visit Ulan Bator, 
where she inked an agreement to help bring Mongolia's rare earths to 
market. 
 
 



Only In America ….. 

 
 Only in America are companies on their own in the 

global race for rare metals.  
  
 We stockpile none of the rare earths — never have 
— and we've sold off our strategic metals stockpile to the 
point that its total value stands at $1.4 billion, .01% of 
U.S. GDP. 
 

                                                               Investor’s Business Daily  November 17, 2011                    
      DANIEL MCGROARTY  



Global Stockpiles: The U.S. Defense 
Logistic Agency 

 

“Take rare earths, for example: With the role they play in our weapons 
systems, wind turbines and electric batteries, these metals are Smith's 
gunpowder and sailcloth …  .  

 
With China providing 97% of the world's supply, governments around the 
world are looking to break this dangerous dependency.” 
 

 
 
 
 
 
 

                                                                                                                     Investor’s Business Daily  November 17, 2011                    
      DANIEL MCGROARTY 



China: A New Economic Strategy 
Formed Three Decades Ago 

• In 1992, Chinese President Deng Xiaoping developed 
the OPEC Oil analogy,  

 "There is oil in the Middle East; there is rare earth in 
China….” 
 

• In 1999 visit to Baotou (One of China’s rare earth 
deposits) , President Jiang Zemin wrote,     

 "Improve the development and applications of rare 
earth, and change the resource advantage into 
economic superiority." 



 Alternative Energy and Energy Independence 
Challenges 

• Samarium Cobalt magnets – only 2 U.S. manufacturers  

 

• Neodymium Iron Boron magnets – there are no U.S. 
manufacturers.  

 

• 2 U.S. alloy makers (2-3% global magnet alloy capacity) 

 

• No U.S. commercial bulk metal production. 

 

 



A Multi-dimensional Problem for U.S. 
Energy Independence and National 

Security Sustainability   



7  Strategic REE Issues Facing the US 
 

• Forced  migration of downstream REE technology to China. 
 

• DOD and DLA First in Line. 
 

• Decades of U.S. Supply Chain Destruction. 
 

• Accelerating Arms Race in China 
 

• No stockpile or extractive resource policy in the U.S. 
 

• Quality of Life Convergence (Nobel Laureate Michael Spence). 
 

• Global Recession in the West 
 



REEs: Tip of The Iceberg?  

 

• “Rare earths have received most of the headlines 
and much attention from Congress.   But when you 
really start to look at our dependence on foreign 
nations for all critical minerals, you realize that 
rare earths are just the tip of the iceberg.” 

 
 

Senator Lisa Murkowski (R Alaska) November 2, 2011 



Is The REE Case Study Really The Tip 
of the Iceberg?? 



U.S. Imports (%) of Critical Metals Increased 
2009 - 2010 

2009 2010 

ARSENIC (trioxide) 100 100 100 Morocco, China, Belgium 

ASBESTOS 100 100 100 Canada 

BAUXITE and ALUMINA 100 100 100 Jamaica, Brazil, Guinea, Australia 

CESIUM  100 100 Canada 

FLUORSPAR 100 100 100 Mexico, China, South Africa, Mongolia 

GRAPHITE (natural)  100 100 China, Mexico, Canada, Brazil 

INDIUM  100 100 China, Canada, Japan, Belgium 

MANGANESE 100 100 100 South Africa, Gabon, China, Australia 

MICA, sheet (natural)  100 100 China, Brazil, Belgium, India 

NIOBIUM (columbium) 100 100 100 Brazil, Canada, Germany, Estonia 

QUARTZ CRYSTAL (industrial)  100 100 China, Japan, Russia 

RARE EARTHS  100 100 China, France, Japan, Austria 

RUBIDIUM  100 100 Canada 

STRONTIUM  100 100 Mexico, Germany 

TANTALUM  100 100 Australia, China, Kazakhstan, Germany 

THALLIUM  100 100 Russia, Germany, Netherlands 

THORIUM  100 100 United Kingdom, France, India, Canada 

YTTRIUM  100 100 China, Japan, France 

GALLIUM  99 99 Germany, Canada, China, Ukraine 

BISMUTH  90 94 4.444% Belgium, China, United Kingdom, Mexico 

PLATINUM  89 94 5.618% South Africa, Germany, United Kingdom, Canada 



ANTIMONY  92 93 1.087% China, Mexico, Belgium 
GERMANIUM  90 90 Belgium, China, Russia, Germany 

RHENIUM  79 86 8.861% Chile, Netherlands 
DIAMOND (dust, grit and 
powder) 85 82 85 3.659% 

China, Ireland, Russia, Republic of 
Korea 

POTASH  73 83 13.699% Canada, Belarus, Russia 

COBALT  75 81 8.000% 
Norway, Russia, China, 
Canada 

TITANIUM MINERAL 
CONCENTRATES 81 72 81 12.500% South Africa, Australia, Canada, Mozambique 

ZINC  76 77 1.316% 
Canada, Peru, Mexico, 
Ireland 

TUNGSTEN  63 68 7.937% China, Canada, Germany, Bolivia 

SILVER  63 65 3.175% 
Mexico, Canada, Peru, 
Chile 

PEAT  50 59 18.000% Canada 
PALLADIUM  47 58 23.404% Russia, South Africa, United Kingdom, Belgium 

CHROMIUM  39 56 43.590% South Africa, Kazakhstan, Russia, China 

BERYLLIUM  2 47 2250.000% Kazakhstan, Kenya, Germany, Ireland 

NICKEL  18 43 138.889% Canada, Russia, Australia, Norway 

ALUMINUM  18 38 111.111% 
Canada, Russia, China, 
Mexico 

MICA, scrap and flake 
(natural)  11 27 145.455% 

Canada, China, India, 
Finland 

PERLITE  21 25 19.048% Greece 

SALT  19 24 26.316% Canada, Chile, Mexico, The Bahamas 

SULFUR  4 17 325.000% 
Canada, Mexico, 
Venezuela 

IRON and STEEL SLAG  8 10 25.000% Japan, Canada, Italy, South Africa 

PUMICE  3 7 133.333% Greece, Turkey, Iceland, Mexico 



 
Manganese is the most essential mineral, aside from iron, in the 
production of steel. One ton of iron requires 10 – 20 lbs. of 
manganese in steel production.  
 
 
The Manganese market trades 30 billion pounds / year. It is the 4th   
highest metals based on trade volume, just behind copper.  
 
 
The steel industry in the United States has vast iron deposits yet NO 
production of manganese.    

 
China is the world's largest Manganese alloy producing country. It 
produced ~ 6.6 million tons or 57% of global output last year. 
 

Manganese: Another Critical Metal 



Graphite: Not Only Pencils 

Declared a critical “metal” by the EU. Graphite 
plays a critical role in lithium ion batteries, nuclear 
technology  and  new applications in its carbon 
allotrope graphene. 

 

Graphene’s high electrical and thermal 
conductivity and high optical transparency make it 
suitable for electrodes and solar cells. 

 
 



The Role of Materials Sciences: Graphite’s 
Use in Thermal Printing of Solar Cells 

• Graphene-based thermal ink will replace silver in 
Semiconductor production within a decade. 

 

• It is a better conductor and much cheaper. 

 

• IP is well developed. Will this supply chain be 
domestic???? 



Ink-Jet Printed Graphene Electronics 
 
F. Torrisi, T. Hasan, W. Wu, Z. Sun, A. Lombardo, T. Kulmala, G. W. 
Hshieh, S. J. Jung, F. Bonaccorso, P. J. Paul, D. P. Chu, A. C. Ferrari∗ 
 
Department of Engineering, University of Cambridge, Cambridge  UK 
 
We demonstrate ink-jet printing as a viable method for large area 
fabrication of graphene devices. We produce a graphene-based ink by 
liquid phase exfoliation of graphite in N-Methylpyrrolidone. 
 
We use it to print thin-film transistors, with mobilities up to 95 cm 
2V−1s−1, as well as transparent and conductive patterns, with80% 
transmittance and30k/ sheet resistance.  
 
This paves the way to all-printed, flexible and transparent graphene 
devices on arbitrary substrates. 



Ink Jet and Materials Science Advances 

Ink-jet printing is one of the most promising techniques for 
large area fabrication of flexible plastic electronics. 
 
A range of components can be printed, such as:  
 transistors,  
 photovoltaic devices,  
 organic light emitting diodes (OLEDs), and 
  displays.  
 
Ink-jet printing is versatile, involves a limited number of 
process steps, is amenable for mass production, and can 
deposit controlled amounts of material 



The Case Of US Domestic Cobalt 



China's View: Germanium = Industrial Gold 
Chen Jianheng of the Chinese Society of Rare Earths 

“Germanium and rare earth metals are widely called "industrial gold" 
but the volume of Germanium is even less than rare earths ….  
 
 
China has 3,500 tons in germanium reserves, the second largest in the 
world. However, the total amount of global reserves -- estimated at 
8,600 tons -- may not last more than 40 years.”  

 
 
The planet's remaining germanium reserves are much less than the gold 
reserves of 86,000 tons … its price is not even 6% of the price of gold. 
 

 China is running out of “Industrial Gold” critical metals. 



A Few Critical Metals Supply-Dominated 
by China 

Rare earth: Also called the "gourmet powder" of hi-tech industries.  

 

Indium:  China's indium reserves rank first in the world. 

 

Tungsten: The "tooth of the industry." China supplies 85% of the world's 
tungsten demand. 

 

Germanium: China has the largest germanium reserves in the world, with its 
output accounting for 50% of the global total. 

 

Molybdenum: "the metal for war." China has the second largest molybdenum 
reserve in the world.  

 

Vanadium: Steel and vanadium redox battery technology a key for 
development of the alternative energy storage and leveling of the smart grid 

 

 



The Failure of U.S. Supply Chain Development:-  
The Need for Extractive Domestic Natural Resource 

Legislation 
 

• Inhibited  U.SD. domestic resource exploration    leads to 
 

•     Sub Par resource discovery     which leads to 
 

•         Insufficient U.S.  natural resource production   means 
 

•             Lost supply chain infrastructure  (economics) =  
 

•               Insufficient advanced Intellectual Property  development 
     
     

– IMPAIRED STRATEGIC CAPABILITY AND 
– ULTIMATELY A LOWER QUALITY OF LIFE 

 
 



China’s Increasing Control of  The REE Materials Supply Chain 

1985 to 1989  US Produces all stages of REEs 
 
1998 Mountain Pass Closes 
 
2003 Magnequench and Vacuumschelze to China 
 
2005 Hitachi Magnetics Closes Michigan Plant 
 
2006 Littlefuse moves wafer production  to China 
 
2009 CNOOC tried to Buy Mountain Pass; China tries to Buy Lynas??? 
 
2010 China to Stockpile REEs 
 
2011 GM agrees to R&D with SIAC 
 
2011 Nissan Toyota move electric motor development to China 

 



Intellectual Property Development 

• An ongoing process of 10 to 20 years to feed the supply chain. 

 

• Someone said this was a short term – 2 year problem.       
    

Really!!! 

 

• The Soviet Union spent 17 years in REE development  in 
Kirgizstan. 

 

• It is clear that countries with surplus critical resources and 
developing IP can control the world’s markets, supply chains 
and arms development. 

 



National Research Council: Critical  Metals 

The NRC produced an in-depth report on minerals critical to the  U.S. 
economy: “... most critical minerals are both essential in use (difficult 
to substitute for) and prone to supply restrictions.” 
 
 
The NRC report is based on 6 availability criteria used to rank minerals 
for criticality (geological, technical, environmental and social, political, 
and economic).  
 
 
REEs and other metals were classified “critical,” assessed at a high 
supply risk and the possibility of severe impacts if supplies were 
restricted.  
 
 



Education and Training 

 

• “Education and training employees at all levels 
of the supply chain industry can take 7 or 
more years before they can operate at a level 
to contribute at a high level during mass 
production.”    TDK 



China Controls the market for Solar 
Cells 

• New technologies that utilize the metals Gallium 
and / or Phosphorus doped silicone promise 50% 
increased electricity production 

 

• Gallium-doped mono-crystalline silicon enables a 
solar panel to generate 320 watts, a 40% leap in 
performance. 



Major Economic and National Security 
Catalysts in the Race for IP and Supply 

Chain Dominance? 
 

• Asia’s Burgeoning Arms Race, 2010, Makes Critical 
Metals      Strategic 

 

• The Great Convergence of QOL to 2030: 

 
                China 9% to 24% Global GDP 
                India 2% to 10%  
                US 24% to 12% 

 



McKinsey: A New Discovery Era for Commodities 



McKinsey November 2011 

• “In addition, volatility is now greater than at any 
time since the oils-shocked 1970s because 
commodity prices increasingly move in lockstep.” 

 

• “Our analysis suggests that they will remain high 
and volatile for at least the next 20 years if 
current trends hold—barring a major 
macroeconomic shock—as global resource 
markets oscillate in response to surging global 
demand and inelastic supplies.” 



Global Commodity Demand in the 21st 
Century 

• The Reset will rely more on Discoveries, especially in the 
domestic Supply Chain Space. 

 

• Will be driven by Convergence of Lifestyles in the world. 

 

• Will impose Natural Resource Nationalism 

 

• Will Embrace a new Monetary Regime. 

 

 



An Investing Tool to Help You Create 
Wealth in this Tougher, More 
Competitive Global Economic 

Environment 
 
 

The Discovery Investing Scoreboard 
(DiS) 



What is DIS?  

• An on-line subscription service for retail and 
institutional investors to rank “discovery 
companies” 

 

• Based upon my Discovery Investing paradigm, 
popularized in Morning Notes 

 

• Employs leading-edge mathematics. 

45 



What is Dis? (Cont’d) 

• Leverages social networking 
 

• Enthusiastic reception by industry leaders 
 

• Available for expert release (analysts, writers and 
portfolio mangers) as of today 11/28/11 
 

• Email mberry@discoveryinvesting.com, 
    cberry@house-mountain.com or 

terry.rickard@gmail.com 
 

 
 

mailto:mberry@discoveryinvesting.com
mailto:cberry@house-mountain.com
mailto:cberry@house-mountain.com
mailto:cberry@house-mountain.com
mailto:cberry@house-mountain.com
mailto:terry.rickard@gmail.com


The opportunity 

• Microcap company evaluation is an imprecise art 

 
• P/E ratios, discounted cash flow analysis, other 

traditional evaluation methods are difficult or 
impossible to apply 

 

• Yet microcap companies with “discovery potential” 
offer largest potential investment gains 

 

• Isn’t this why you’re here? 

 
47 



The opportunity 
 

• DIS provides a revolutionary evaluation and social 
networking tool for microcap investors 

 
• Comprehensive evaluation of a company using multiple 

factors. 

 

• Quantitative approach to subjective human reasoning 
(“words to numbers” or “computing with words”) 

 

• Exploits “wisdom of crowd” to aid users when needed 

48 



The opportunity for DIS 

• Microcap company evaluation is an imprecise art 
• P/E ratios, discounted cash flow analysis, other traditional 

evaluation methods are difficult or impossible to apply 

• Yet microcap companies with “discovery potential” offer largest 
potential investment gains 

49 

Isn’t this why you’re 
at this conference? 

2011 Value of $1 
Invested in 1926 



Discovery investing 10-point Factor 
Model 

50 



Discovery Investing Scoreboard 
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Crowd sourcing 

• Users may appeal to the “crowd score” for a 
particular factor or for overall company score 

 

• Database initially populated by panel of experts 
(analysts, newsletter writers, etc.) 

 

• Analytics for database mining 
– Top-scoring companies in different sectors 

– Trend analysis 

– Feedback to companies on investor perceptions 

 

• Nothing comparable exists in the investing 
community 52 



Company selection screen 
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User input screen (no crowd) 

54 



User input screen (with crowd) 
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DIS output display 

56 



Status of development 

• System currently in beta test  
– Released to experts for database population prior to 

launch 

 
• Completion of development, testing & database 

population in Q411 
 

• Launch date: Jan. 22, 2012  
– Cambridge House Vancouver Resource Investment 

Conference (12,000+ attendees) 

 
• Positive reaction from investment community 

57 



A Few, New and Important Focal Points of 
Discovery Investing Post 2011 

• Materials Science and Supply Chain Research 
 

• Bio Fuels And Alternative Energy Research. 
 

• Water 
 

• Metals With Specialty Applications (Graphite, Thorium, 
Vanadium, Cobalt, Indium). 
 

• Cell Research And Gene Modification. 
 

• IP for Infrastructure build out. 



Best Discovery Investing Ideas 



The “Expert” Discovery Investing Data Base is Expanding: 
Incubator and Mature Discovery Names  We  Now Rank with the DiS 

• Gold: Carlisle Goldfields, Terraco Gold, Grande 
Portage, Midway Gold, Premium Exploration, Golden 
Predator,  Antioquia Gold 

 

• Copper: Quaterra Resources  (QMM), Nevada Copper, 
Entre Gold 

 

• Graphite: Northern Graphite, Focus Metals 

 

• Cobalt: Formation Metals 

 



Discovery Investing Scoreboard(DiS): 
Ranked Companies 

• Thorium: GWG 

 

• Bio Fuels and Cancer Research: Senesco Technologies 

 

• Rare Earths:  Ucore, Avalon, Quest, Matamec 

 

• Austerity Related Metals: American Manganese, 
American Vanadium, Talison Lithium  

 

 



Discovery Investing 


