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Navigating the niobium pricing paradox

Economics is a curious discipline, a social science under a veneer of scientific and mathematical rigour. A
scientific sheep in wolf’s clothing, perhaps. A synthesis of art and science.

That said, some common-sense tenets of economics actually do reflect the world around us, most notably
the response of prices to increasing supply. Absent a pair of peculiarities (Giffen and Veblen goods), an
increase in supply appears most often to be matched by a decrease in price.

On the surface niobium might seem to be an exception to this rule. Supply has risen sharply, but the price
has not declined. This would-be paradox is easily answered by looking at the other column in the ledger:
supply has increased because demand for niobium has increased 10 times over the past two decades pushing
prices higher and consequently increasing total revenues earned by niobium producers 20 times.

Floor prices for many commodities have increased steadily across the same period, driven by a combination
of depletion of high-grade resources in combination with rising demand (especially from China starting in
2004-20006), forcing producers to pursue more marginal ore bodies. The long-term price curves for iron ore
and copper illustrate this shift.

Niobium is a different kettle of fish. Most niobium is supplied by CBMM’s Araxa mine in Minas Gerais
State, Brazil. The mine hosts hundreds of years of niobium reserves at today’s demand level, and the quality
of the ore has not materially changed in the past two decades.

The explanation for niobium’s ability to expand revenues faster than volumes, then, is that higher-value
applications have been developed over time by CBMM, with competitors then stepping into the market and
taking volume. The exemplar for niobium is ferroniobium as a microalloying agent in steel, but there are a
host of other smaller yet fast-growing markets, including hypersonics, power generation, superconductors,
space, and wireless telecommunications. All these markets are high value applications in which niobium
substitution is challenging and where demand growth can likely support current pricing.

However, niobium is also emerging as a candidate material for lithium-ion batteries, and here the economic
pendulum may finally start to swing towards conventionality.

Niobium can play a role in both the cathode and anode of a battery. Cathode applications using niobium
oxide and related oxide compounds are closer to full commercialisation and have the potential to be
ubiquitous. The function of niobium depends on the specific cathode chemistry and includes improvement
of the conductivity of LFP/LMFP cathodes as well as stabilisation of NMC cathodes, especially high nickel
compounds.

According to CBMM, 2022 demand in cathode applications was about 250 tonnes of niobium oxide, which
one should see as development quantities only. Intensities of niobium in cathodes are expected to sit in the
0.5-1.0% range and the value delivered here supports pricing well above current niobium oxide pricing.

We see the potential annual demand at 15,000 — 20,000 tonnes in a decade, subject to continued strong
growth in electrification of transportation plus grid storage.

More uncertain is the use of niobium in anodes, always as a mixed ceramic oxide. The technology has great
promise as a fast-charging, ultra-long-lived anode. And while according to CBMM the technology is at
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Technical Readiness Level 3 or 4, CBMM has also announced a US$80 million investment in a new oxide
plant designed to produce niobium oxide in the right form and purity for anodes.

The pricing challenge is that graphite, the standard anode material in lithium-ion batteries, is cheap.
Graphite trades at about US$10/kg and currently offers roughly twice the energy storage capacity per kg of
niobium anode compounds. This suggests an indifference price of US$5/kg for niobium anode compounds.

Naturally, this is not the whole story. The rapid-charging capabilities of niobium anodes can allow vehicle
makers to shrink the size of vehicle batteries, while the long lifetime of niobium anodes (reportedly over
20,000 charging cycles in some instances) is well matched to grid storage and many industrial applications
where life cycle cost determines willingness to pay. And, unlike graphite, there is some early evidence that
niobium compounds can act as anodes in sodium-ion batteries. Sodium is potentially far cheaper than
lithium but the size of the sodium ion is too large for standard graphite, instead requiring hard carbons.

The spread between current niobium oxide prices and the price of graphite in anodes is about a factor of
10. Whether the values of fast charging, long lifetime, and possible compatibility with sodium will permit
CBMM to reach its stated goals for niobium growth remains to be seen.

But there is perhaps a plausible argument that to fulfil aspirations for significant volumes going into this
application versus graphite the niobium market may have to accept a lower price point.

In the end, this will be hard to stop bleeding over into CBMM’s other core markets, — something CBMM
can certainly absorb but which could be very challenging for competitors.
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