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➢ Critical Materials – Many recognize that we are already in a Critical 

Materials Age, a period when small quantities of certain materials are 

required to build products.  These critical materials are usually not the 

largest dollar value in terms of cost to construct a product, but they 

may be nearly essential to building a product of good value and strong 

specifications. 

➢ Strategic Weakness – Various US government departments have 

worked on compiling lists of US-centric critical materials, using various 

criteria.  The latest is a list from the US Department of the Interior.  

However, merely looking at what materials are largely imported into 

the US is only a beginning. 

➢ Trade Wars – In a trade war, the concept is to damage the economy 

of your opponent by raising their domestic costs and prices, closing 

factories and eliminating jobs.  We believe that the US is in a 

vulnerable position to see this happen with respect to Chinese action 

on critical materials. 

➢ The Likely Battlefronts – Our analysis below will highlight a few 

materials where China is the source for a meaningful fraction of 

material imported in raw form into the US.  Because these materials 

are imported in raw form, it is American downstream factories and 

American jobs that depend on their supply.  These materials aren’t 

necessarily the ones that have been discussed in the press, but there 

is also no structure in place at any government level to protect against 

such a Chinese trade action. 

➢ Vulnerability – Contrary to the White House position that trade wars 

are “good, and easy to win”, action against the US on this front could 

cause significant upheaval.  Many US downstream factories and jobs 

depend on easy availability of these critical materials.  We hope for a 

quick solution to this trade war, possibly at the upcoming G20 

meeting.  But if not, we note that China is not without non-tariff 

weapons it can yet deploy. 
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 How to Fight (and Not Fight) a Trade War – 
The Critical Materials Perspective 

There has been attention paid in the press to the possibility that the current US-China trade conflict may escalate 
to include actions on particular critical materials.  So far, this trade disagreement has focused on the US 
government charging what amounts to a tax to be paid by American importers or end-users on a wide swath of 
Chinese-made goods.  The Chinese have responded with what seems to be a much more focused list of 
American-made goods, to which they have applied their own tariffs.  But we tend to agree that there is more 
damage that can be done, especially by the Chinese to the Americans, through actions involving critical 
materials.  However, the likely materials involved are not those that have been widely discussed, to date. 

 

In 2010, the Chinese clamped down hard on the production and exportation of raw rare earths.  The rare earths 
are a chemical family, if you will, of closely-related materials, for which the Chinese did, and still do, dominate 
production.  These rare earths aren’t really rare, but they were very difficult to separate from one another and 
purify, so chemists termed them rare because they were hardly ever seen in pure enough form to be studied.  
Now, we can make them fairly easily, and the prices for them are usually quite reasonable. 

 

The rare earths range from the exotic, including elements such as lutetium, used to make the best-available 
detector crystals for position emission tomographs (PETs) used in medical imaging for cancer treatment and 
diagnosis, through to neodymium, praseodymium and dysprosium, used to make extremely powerful 
permanent magnets that enable, among many other things, the construction of lightweight flying drones.  
However, most of the rare earths produced are in the forms of cerium, something that industry truly hasn’t 
found much of any high-value uses for, and lanthanum, which is used to make inexpensive catalysts.  The prices 
of the rare earths today compared to 2009 are mixed, in some cases higher than they were in 2009 and in some 
cases lower.   

 

But in 2010 when the Chinese clamped down on export, and for a brief period actually curtailed all shipment to 
Japan due to an incident involving a Chinese fishing vessel, the prices of the rare earths skyrocketed.  Lanthanum, 
selling for less than US$2 per kg, shot up to US$200 per kg.  Neodymium, which had been selling for US$20 per 
kg rocketed to US$500 per kg.  The problem was not, as some pundits (and even purportedly intelligent 
“analysts”) have tried to convince themselves and others, that rare earths are “essential” or “irreplaceable”.  
The problem was that a supply and manufacturing chain is not able to opt out of the use of one raw material 
instantly.  Eventually, though, orders for high-priced neodymium dried up, and high-priced lanthanum was 
replaced by other catalytic metals in different catalyst formulations.  Demand crashed, prices crashed, and the 
rare earth industry took years to recover. 

 

As far as rare earths are concerned, nothing much has changed.  If the Chinese were to ban the shipments of 
raw rare earths to the US alone, we believe this action would hardly create a ripple.  Very little, relatively 
speaking, raw rare earth is used in the US.  While the US does import a lot of rare earth-based permanent 
magnets and other rare earth-bearing components and materials, they are already in finished or semi-finished 
form when they leave Japan or Korea or even, China.  It would not make much sense in the context of a trade 
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war for Chinese authorities to take action on a material that will not cause harm in the US but hurt many 
companies in China. 

 

The idea of any action taken regarding any raw material during a trade war is simple.  In this specific case, China 
would wish to curtail shipments of materials to the US if China is a major source of the raw material to the US, 
and if this material is shipped to the US in unfinished form.  The former implies that the US may not have 
alternate sources of the material, and the latter implies that there are factories and industries within the US that 
depend on the supply of these raw materials. 

 

This doesn’t mean that the US and its citizens would have to go without the goods dependent on supplies of 
these raw materials.  The US could, eventually, import more of the finished products in question from countries 
that maintain good trade relations with China.  But it does mean that Americans will likely pay more, perhaps a 
lot more, for these finished products and it does mean that some American factories dependent on the 
processing of these now unavailable raw materials may close, costing the US economy in jobs.  Putting additional 
strain on the US economy while not causing any undue damage to the Chinese economy is precisely what China 
should aim to accomplish during such a trade war.  And vice versa, of course. 

 

So while rare earths are perhaps not the best target for China, there may be other materials that are.  We are 
going to start with the most recent US list of critical minerals, created by the US Department of the Interior.  
There are, perhaps, some materials that should be on that list that were not, for purposes of evaluating their 
impact during a trade war, but this list represents a good starting point, in our opinion.  We are also going to 
refer extensively to the USGS Mineral Yearbooks for 2019 on each of the items in the list, below.  And we have 
color-coded our assessment, using green for little to no danger during a US-China trade war, yellow for some 
degree of concern and red for a significant potential issue. 

 

1. Aluminum (Bauxite):  According to the USGS, any alumina imported from China in 2018 was included in 

the “other” category of source nations, accounting for no more than 16% of imports and probably 

substantially less.  Regarding bauxite, the situation is the same but for less than 8% of imports.  For 

aluminum metal, China was the source of only 7% of US imports in 2018 (as opposed to 51% from 

Canada).   

 

However, China was the source of 75% of crude fused aluminum oxide and 77% of crude fused silicon 

oxide imports in 2018, as well as 52% of imports of grain silicon oxide.  These oxides are extensively used 

as abrasives in industry, and clearly a sudden sharp reduction in the availability of inexpensive abrasives 

could be damaging to a wide variety of US industries. 

 

2. Antimony:  Here is a fun one.  China is the source for about 58% of antimony metal, 61% of oxides and 

about 15% of antimony ore and concentrates.  According to the data given by the USGS, this means that 

China is the source for roughly 60% of US imports and about 57% of apparent US annual consumption. 
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Antimony is used to make various products including ceramics and rubber (33% of use), flame retardants 

(36% of use) and metal products (31%).  The use of antimony in the ceramics and rubber industry is 

substitutable, albeit at higher costs, but the other uses are more problematic.  Antimony is imported to 

be made into flame retardant chemicals that are then added to polymer foam to be used in things like 

furniture.  The metal use of antimony is largely as a hardener for lead, to enable the manufacture of 

lead-acid batteries for the automobile industry and to make ammunition.  Factories making furniture, 

car batteries and munitions are therefore all at risk if antimony imports are curtailed.  As with aluminum 

and silicon abrasives, this is also a serious situation. 

 

3. Arsenic: China is the source for 91% of arsenic metal and 47% of arsenic chemicals imported to the US.  

There is no US domestic production of arsenic.  Thus, China is the source of 52% of the arsenic used in 

the US.  But the major use of arsenic is to make a wood preservative used for pressure-treating lumber.  

There are alternative chemicals and treatments, and only three factories in the US make these 

chemicals.   

 

4. Barite:  China produces 63% of all the barite used in the US, but because of domestic production this 

represents only 55% of use.  Uses are varied and there are substitutes available. 

 

5. Beryllium:  China represents less than 7% of the annual imports of beryllium to the US, which in turn 

are only 39% of annual use in the US.  This, at least, is probably one material that is of no concern during 

a China-US trade war. 

 

6. Bismuth:  This is another important one.  Bismuth is almost completely imported to the US, and China 

represents 80% of imports, or 77% of US domestic consumption.  Bismuth is used in pharmaceuticals 

(who among us has not taken a dose of pink liquid for an upset stomach?) and cosmetics.  It is also a 

non-toxic lead replacement in things like plumbing fixtures.  There is a significant domestic downstream 

industry dependent on Chinese bismuth imports. 

 

7. Cesium and Rubidium: It isn’t clear what proportion of imported cesium originates in China, although 

Canada has been the major source for US cesium imports in the past.  These are very small markets, and 

there is usually a way to work around any restrictions if the market is small enough.  We are going to 

assume that this one is not a major concern in the event of a trade war. 

 

8. Chromium:  Very little chromium comes from China.  This is not one of the major concerns. 

 

9. Cobalt:  China is only 12% of raw cobalt imports to the US.  While the US uses a lot of cobalt, most enters 

the US as a downstream product of some type.  Raw cobalt is probably not a trade war weapon available 

to China, even though China processes a lot of the world’s cobalt metal. 

 

10. Fluorspar:  China is only 6% of imports to the US, with Mexico being the primary source. 
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11. Gallium:  China is responsible for about 32% of imports of gallium to the US, and there is no domestic 

production.  There is some recycling of GaAs electronics products, but this is limited.  Given the 

importance of gallium to the advanced electronics industry, this one is a concern. 

 

12. Germanium:  China sends the US about 58% of its imports in germanium, annually, representing about 

25% of all available material.  However, this is not a large market and the remaining sources of material 

are diverse.   

 

13. Natural Graphite:  There is no natural graphite produced in the US, and China is 37% of imports.  About 

95 firms in the US use graphite for everything from brake pads and linings to refractories to lubricants.  

While there are other sources, this one is interesting.  We also note that the only source of uncoated 

purified spherical graphite for lithium battery anode use is China. 

 

14. Helium:  Important, but comes from deep wells.  US production is an important source, as is the Middle 

East, particularly Qatar.  However, China is not a source. 

 

15. Indium:  China is 27% of US imports, with no domestic US production.  Other sources are diversified and 

include Canada, so indium is not of critical concern in this context. 

 

16. Lithium:  China is only 3% of US imports, with most of US imports coming from Argentina and Chile. 

 

17. Magnesium:  China represents a significant fraction of magnesium refractory materials, but a small 

fraction of magnesium chemicals. 

 

18. Manganese: No significant imports from China. 

 

19. Niobium:  Again, no significant imports from China. 

 

20. PGMs:  And again, no significant imports from China. 

 

21. Potash:  Fertilizer is extremely important to the US, but imports largely come from Canada and not from 

China. 

 

22. Rare Earth Elements:  The US is 80% dependent on China for raw rare earth imports, but, as noted 

above, the raw rare earth volume being imported is small.  This is not a primary point of concern for us. 

 

23. Rhenium:  Important to the aerospace industry, but not imported from China. 

 

24. Scandium:  Although most of the scandium used in the US comes from China, the amount of material 

imported is very low, and there are material substitutions such as titanium or carbon fiber that can 

replace scandium alloys.  This element is of fairly low concern. 
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25. Strontium:  China is at most a few percent of imports, with the bulk coming to the US from Mexico. 

 

26. Tantalum:  Much as with niobium, the US imports all of its tantalum, but the source is not China.  A 

significant amount of tantalum is imported as downstream products, rather than as raw material. 

 

27. Tellurium:  Used in some pretty cool applications, including solar and thermoelectric components, the 

imports are 27% from China, but with a diversified group of supplying nations and a small market. 

 

28. Tin:  An important market, but well under 15% of US imports has passed through China. 

 

29. Titanium:  Used in the forms of mineral concentrates, metal sponge and titanium dioxide, China is not 

a major source.  Well under 11% of mineral concentrates are sourced from China, and only about 3% of 

titanium sponge is Chinese.  However, 24% of titanium dioxide comes from China, but with other large 

suppliers, a diverse list of nations producing it, and significant domestic production.  We do not believe 

titanium represents a concern. 

 

30. Tungsten:  About 32% of tungsten comes from China, and there is no domestic US production to speak 

of.  While there is a diverse list of supplying nations, China is the largest.  And more than 60% of tungsten 

in the US is turned into cutting tools and wear-resistant materials.  A sudden disruption to tungsten 

supply could be significant.  While we are not quite as concerned about the tungsten market as some 

others, it represents a potentially significant issue to metals industries in the US. 

 

31. Uranium:  China is a major importer, but not a producer.  No issue here with respect to a US-China trade 

war. 

 

Conclusions 

 

We are not in the position to spend the time trying to determine the monetary impact of each material on the 
US, should the Chinese cut off supply.  But it seems clear to us that the supply of industrially-relevant materials, 
such as abrasives made from aluminum and silicon and tungsten for cutting tools and wear-resistant parts, 
represent serious concerns for the US.  If China acts to limit direct shipments of those items to the United States, 
the downstream economic impact on industry within the US could be significant. 

 

Bismuth is a less well-known material, used in cosmetics and pharmaceuticals.  Clearly, this would have a 
downstream impact as factories in those industries could be shuttered for a lack of supply of raw materials.  The 
impact on the manufacturing of metal components that are now required to be lead-free is also not to be 
underestimated. 
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And we should not discount the impact of any action involving antimony.  Antimony is important to several 
industries, with its use in flame retardant chemicals potentially creating a bottleneck in furniture manufacturing, 
and its metallurgical uses causing problems in the automotive and munitions industries.  Here, again, is a 
potentially significant downstream impact. 

 

Indeed, there are many materials with which the Chinese could create havoc by imposing export restrictions on 
shipments to the US, but we believe the five above represent the highest risk.  While there is always hope that 
the US and China, in the forms of President Trump and President Xi, can come to an agreement at the G20 in 
Osaka at the end of June, it seems to us that the United States has left China no face-saving way to emerge from 
this fight, and the United States President is left with trying to win a victory here as a key part of his re-election 
pitch to the American people.  If both sides have no easy way of backing down, then this suggests we may be in 
for a long and escalating slog.  Critical materials represent a very interesting potential next phase for the Chinese 
in such a trade war. 
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