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Investors keep hearing the same storyline: China dominates rare
earth permanent magnets; therefore, the world should diversify
supply. But that framing overlooks the factors that determine
whether original equipment manufacturers will qualify and
purchase magnets from a new supplier.

The real issue is not simply where magnets are made. It 1is
whether non-Chinese supply can become qualified, consistent, and
bankable at automotive scale. That is a margin and risk problem,
not a capacity-announcement problem.

The numbers illustrate the distinction. According to the
International Energy Agency, China accounted for approximately
60% of global mined production of the principal magnet rare
earths, neodymium, praseodymium, dysprosium, and terbium, 1in
2024. Its share increased to 91% at the refining stage and 94%
in the production of sintered permanent magnets. China produced
approximately half of the world’s sintered permanent magnets in
2005. Its share reached 94% by 2024.

The important point is not simply that China became larger. Its
dominance increased as the materials moved downstream and the
technical requirements became more demanding. This is evidence
of industrial capability, not merely installed capacity.

Between 2009 and 2011, rare earths moved from being strategic
background materials to live risk factors. The market learned
that disruption does not simply affect availability. It affects
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price volatility, contracting decisions, 1inventory strategy,
production planning, and the cost assigned to supply risk.

Between 2012 and 2016, governments and industry increased their
efforts to build domestic and allied capacity. Mines were
proposed, separation plants were planned, and magnet production
became a policy objective. But capacity is not the same as
capability. Capacity is the amount of material a facility is
designed to produce. Capability is the demonstrated and
qualified ability to supply material that a customer can use.

From 2017 through 2020, the expansion of electric vehicles made
permanent magnets program-critical components. OEMs did not
simply care about whether sufficient supply might exist in the
future. They had to underwrite vehicle programs based on
performance, timing, consistency, and unit cost. A magnet that
performs correctly in a laboratory or pilot plant does not
necessarily demonstrate that millions of magnets can be produced
to the same specification.

From 2021 through 2024, substantially more capital and political
attention were directed toward industrial resilience.
Nevertheless, the hardest problem remained unchanged: converting
new capacity into supply capability that performs reliably
enough to protect margins during commercial ramp-up.

China’s advantage is not only volume. It is the integrated
industrial system that produces magnets with consistent
performance and throughput at a lower effective cost over time.
That system includes separation, metal making, alloy production,
powder preparation, magnet manufacturing, equipment suppliers,
trained operators, analytical laboratories, and established
customers.

For investors, the result appears in the risk-adjusted cost of
production. Lower variation reduces rework and protects yields.



Greater <consistency accelerates qualification. Repeated
production improves the learning curve and lowers the unit cost
after ramp-up. When these conditions are absent, OEMs treat the
supply as higher risk, even when the proposed tonnes exist on
paper. That risk is priced into purchasing decisions, inventory
requirements, engineering costs, and contracts.

The cheapest magnet is not necessarily the magnet with the
lowest quoted price. The relevant cost is the cost of a magnet
that passes inspection, performs as specified, arrives on time,
and does not disrupt the customer’s manufacturing system. Scrap,
rework, rejected batches, delayed qualification, additional
testing, excess inventory, and production interruptions all
increase the effective cost.

The most common failure in this industry is to focus on the
individual trees rather than the forest. Separation, refining,
intermediate materials, alloy production, and magnet making may
each be technically achievable. But magnets intended for
automotive use must perform as one integrated production system,
repeatedly and within strict qualification constraints.

Variations introduced at one stage may not become visible until
several stages later. Oxide purity affects metal quality. Metal
quality affects alloy composition. Alloy composition, powder
characteristics, pressing conditions, sintering temperatures,
grain structure, machining, and coating all affect the
performance of the finished magnet. A defect discovered during
final testing may have originated much earlier in the production
chain.

When the system is not stable, the financial consequences appear
quickly. Scrap increases and yields decline during ramp-up.
Specification failures lead to rework or rejection. Batch-to-
batch inconsistency produces performance variability.



Qualification schedules slip, increasing engineering costs and
transferring schedule risk back through the supply chain.

This is why progress may be operationally real while remaining
economically inadequate. A plant may operate. It may produce
magnets. Customers may test those magnets. None of this proves
that the producer can manufacture qualified magnets
continuously, at commercial scale, with acceptable yields and at
a cost the customer is prepared to pay.

The export restrictions introduced by China in 2025 demonstrated
the lack of redundancy in the existing supply chain. Following
restrictions on several heavy rare earth elements, related
products, and magnets, export volumes declined sharply. The
International Energy Agency reported that manufacturers in the
United States and Europe experienced sourcing difficulties, with
some automakers reducing production rates or temporarily
suspending operations.

This experience reinforced the strategic case for non-Chinese
production. It did not alter the economics of qualification. An
OEM may be prepared to pay a premium for secure supply,
particularly when the alternative is a production interruption.
It will not accept unlimited cost, inconsistent quality, or
persistent delays simply because a magnet was produced in an
allied country.

Investors evaluating non-Chinese magnet production should look
beyond announced capacity and concentrate on evidence of
qualification, consistency, yields, and customer acceptance. The
relevant question is whether OEM testing has advanced into ramp
approval, sustained orders, and commercial production. Yield and
cost per unit of saleable magnet-grade output should improve as
utilization rises. Production must remain stable across repeated
commercial batches, rather than produce a limited number of



acceptable samples under controlled conditions.

Contracting behavior is equally important. Long-term contracts
indicate that customers are willing to incorporate the supplier
into their production planning. But the economic terms matter. A
contract supported indefinitely by subsidies or uneconomic price
guarantees may establish strategic capacity without establishing
a competitive industry.

Projects must also connect upstream production with magnet-grade
output on a schedule compatible with customer qualification. It
is not sufficient to establish each stage independently and
assume that they will function together. The product must be
designed and controlled from the customer’s specification back
through the entire production system.

China’'s dominance in rare earth permanent magnets is not simply
a supply-chain geography story. It is a risk-adjusted margin
story based on integration, consistency, operating experience,
and the ability to scale with fewer surprises.

Non-Chinese efforts may continue to add capacity. The market
will reward them only when they convert that capacity into
qualified, reliable, and scalable supply that protects OEM
schedules and margins.



