Rare earth metals are to the 21st Century what oil was to the 20th Century. In the 20th
Century, countries that had access to oil were able to emplace the best technology
available: tractor trailers, cars, diesel trains, airplanes and jets, plastics, and
petrochemicals. Say what you will about the effects of oil on the environment, its effect on
economies is profound, nearly immediate, and lasting.

But today we live in a world that has intense competition for oil, and oil's geopolitical
issues are merging with its environmental issues to create a real force for alternative
sources of energy. Nobody should be so naive as to believe that the age of oil is over, it isn't
and it's not going to be anytime soon - but technology has changed economies just as oil did
in the last century. And while oil did not eliminate the previously preferred source, coal, it
supplanted it in numerous technologies.

Today, countries need superfast computers, exceptional telecommunications, advanced
electronics, high-speed cell phones, and high-tech defense systems to survive in the 21st
Century economy and political world. Increasingly, countries are using renewable energy
technology from solar panels to wind turbines to the batteries in hybrid and electric cars to
reduce their exposure to foreign-sourced oil.

All of those things rely on rare earth metals or "rare earths".
The rare earths are a group of 17 metals on the periodic table, some are "heavy" and some

are "light" - the atomic weight of each distinguishes its class. The heavy rare earths are
more rare and more costly.
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Unfortunately for the United States, China controls between 93 and 97 percent of all rare
earth production (depending on whose assessment you believe, whether the U.S. Energy
Information Administration, the International Energy Agency, or industry estimates.)



Rare Wealth

China accounts for the vast maijority of the world's production of rare earths — 17 elements — which
are used in a wide array of products.
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According to Bloomberg BusinessWeek, "in the past five years, China has cut export quotas
[for rare earths] by nearly half, while imposing a tariff of 25 percent on the most expensive
rare earths [Ytrium, Neodymium, Dysprosium, Terbium, and Europium] and a 15 percent
tariff on the rest." James Arredy explained the effect in a Wall Street Journal article, "Rare-
earth prices remain far above where they were just two years ago. lanthanum hovers 18
times above its 2009 price, while prices for cerium are nearly 25 times higher."

Rare Earths Supply & Demand '

(Assuming current trends continue and there is a ‘balance’ in supply and rare earths)
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In response, a group of U.S.-based solar panel manufacturers filed a complaint at the World
Trade Organization alleging that the Chinese were engaging in unfair trade practices aimed
at harming U.S. companies.

China currently exports about 40,000 metric tons of rare earths per year - the U.S.
Geological Survey estimates that China has about half of the world's 110 million metric

tons of rare earth deposits.

Unfortunately for the world, China's resources are among the easiest to access [much of the



world's rare earths lie in ocean beds two miles deep and inaccessible with current
technology]. In short, China controls the minerals that are essential to 21st Century
technology. A major, and growing concern is that through China's monopoly on rare earths
it is gaining both military and economic power over the other developed countries.

In fact, this fall the U.S. Pentagon provided a report to Congress that found Chinese
domination of the rare earths market has led to a military risk to the United States.

It's important to remember that in 1859, at Titusville, Pennsylvania, the U.S. became the
first nation to develop oil as an energy source. That created an extraordinary competitive
advantage for America, and it was a large part of the reason for U.S. domination in the 20th
Century.

Today, China holds the resource of the future; and it has proven through its use of quotas
and tariffs that it understands that power... Interestingly, the renewable energy standards
of the U.S., Germany, and Spain have increased that power by sending hundreds of billions
of dollars to China to buy solar panels and wind turbines.

Without rare earths, solar power and wind turbines wouldn't perform at anything like the
levels they do today (and while their capacity factors are low relative to other fuels, they
are high enough to lead countries to support massive subsidies and tax credits for their
emplacement.

China's control over rare earths, and their apparent willingness to use export pricing to
reduce competition led Credit Suisse to predict that China will have production capacity
equal to two-thirds of the total global solar panel market in 2012 - and it will be turning out
panels at a lower cost than current cost leader First Solar, an American firm.

This massive flow of dollars is enabling China to increase its exploration and production of
rare earths for civilian and military purposes and leads to uncomfortable questions about
the economic effects of renewable energy. Increasingly, it has also led to concerns about the
environmental impacts of renewable energy because of Chinese mining and manufacturing
processes.

France's Environment Minister Nathalie Kosciusko-Morizet told the French Parliament that
most solar panels "were made in China with a highly questionable carbon footprint." That
reality led France to cut its feed-in tariffs to reduce the solar subsidies it provided.

Insight believes that U.S. states, particularly Republican-leaning states, will take a very
serious second look at their renewable energy programs and solar panels will come under
serious scrutiny.



