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About This Report

As China increasingly exploits its dominance of critical mineral supply chains through the use of
export controls, the United States has launched a wide-ranging industrial policy effort to secure the
domestic supply of critical minerals to ensure uninterrupted production in critical markets, such as
defense and energy. In this report, we describe the relative strengths and weaknesses of several of the
policy tools in that effort. This report is intended for U.S. federal government entities that manage
these tools, including the National Security Council; the Departments of War, Energy, Commerce,
Treasury, Interior, and State; the U.S. Trade Representative; the U.S. Export-Import Bank; the U.S.
International Development Finance Corporation; and the U.S. Congress." It might also be of interest
to those in the industries directly affected by these policies.
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Summary

Issue

Firms based in China control the lion’s share of global critical mineral supply chains, and China
has increasingly exploited this position through aggressive export restrictions, causing price
fluctuations and unreliable supply. U.S. regulations have simultaneously disincentivized the United
States” investment in the minerals sector, contributing to a contraction of domestic mining and
mineral-refining capacity over the past 50 years. Concerns about the impact of these dynamics on the
ability of the United States to sustain production in critical markets, such as defense and energy, have
prompted the federal government to deploy an expansive suite of policy tools to support reliable access
to critical minerals.

In this report, we characterize the relative strengths and weaknesses of these policy tools to inform
their design, applicability, and implementation going forward.

Approach

We examined each policy tool in the context of economic theory and historical experience with
U.S. industrial policy, and we conducted a series of structured interviews with representatives of firms
in the critical mineral value chain. We used this information to identify strengths and weaknesses of
different tools, the alignment of specific tools with specific segments of the critical mineral value chain,
policy tools that are of little interest to industry, and policy gaps that the existing suite of tools does
not fill. We conclude with findings and recommendations for the U.S. government.

Key Findings

e  We identified specific trade-offs among policy tools in terms of expanding production
capacity, incentivizing substitutes, increasing downstream production capacity, and budget
impact; every policy tool we studied has downsides or unintended consequences. For example,
most policy tools reduce critical mineral prices, which, in turn, reduces the incentive for the
United States to invest in substitutes or efficiency improvements to reduce dependence on
imported critical minerals.

e Stockpiling is the only policy tool we studied that can increase U.S. resilience in the short
term.

e All policy tools except stockpiling are expected to increase critical mineral production capacity
in the United States and allied countries.

e Smaller mining companies need capital support more than larger producers, while both large
and small mining companies require permitting support.



e Operating companies across all categories preferred production tax credits over other forms of
policy support.

e Smelters and refiners require multiple forms of support, including reduction of financing
costs, improvement of operating margins, and protection against distorted foreign
competition.

e Refiners need support with securing feedstock through trade solutions in the short term and
domestic mining capacity expansion in the long term.

e Innovation firms that are developing new technologies, processes, and materials need simpler
grants and commercialization-scale support.

e Beyond policy design, policy implementation is important—uncertainty, lack of transparency,
and delays impede policy attractiveness and effectiveness.

Recommendations

Given the fluid nature of the federal critical mineral policy environment and the large number of

government entities involved (the Departments of War,? Energy, Commerce, Treasury, Interior, and
State; the U.S. Trade Representative; the U.S. Export-Import Bank; the U.S. International
Development Finance Corporation; and the U.S. Congress), it is challenging to assign each

recommendation to a specific entity. Our recommendations are therefore directed primarily to the

National Security Council and various interagency bodies involved in coordinating the critical mineral

policy effort, including the National Economic Council, the Trade Policy Staff Committee, the

National Energy Dominance Council, and the National Science and Technology Council’s Critical

Minerals Subcommittee.

Make all critical mineral policy programs competitive and open to qualified applicants, using
objective and transparent eligibility and award criteria. The government does not necessarily
have adequate knowledge or appropriate incentives to identify the best recipients of policy
support.

Improve the accessibility, responsiveness, and transparency of capital-support programs, such
as grants, loans, and loan guarantees. Companies seeking this support often lack the capacity
to navigate complex application processes or outlast the long approval timelines.

Cease government equity investments in critical mineral producers and focus instead on low-
cost debt as the primary capital-support tool. Equity investments create governance concerns
and dilute control for companies, and taxes and royalties already provide the government with
comparable benefits.

Extend critical mineral production tax credits indefinitely. Industry widely views production
tax credits as helpful and efficient; certainty about their durability would incentivize
production where a strategic market need and potential domestic production capacity exist.

% The Department of War is designated the Department of Defense under Public Law 81-216, National Security Act
Amendments of 1949.
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Expand efforts to create streamlined pathways and predictable timelines for permitting and
litigation risk management. Uncertainty around these issues complicates business planning
and deters investors.

Limit import tariffs to materials for which there is at least some domestic production capacity.
Applied more broadly, tariffs can backfire by raising input costs and thereby impeding
domestic production of downstream components made from those materials.

Include countries with significant mining and processing capacity in plurilateral trade
agreements. Until domestic mineral production capacity increases, expanding domestic
mineral processing and refining capacity will require affordable and reliable access to foreign
feedstocks. Agreements with producer countries will facilitate this access.

When targeting specific commodities or value chain segments, consider the relative strengths
and weaknesses of individual policy tools and focus on those that are most relevant to the
market of interest. For example, grants work best for facilitating innovation, capital support is
preferred by smaller niche markets, and larger established markets might benefit more from
margin and demand support.
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Chapter1

Introduction

China’s Dominance of Critical Mineral Supply Chains Creates
Vulnerability for the United States

China’s rapid economic growth over recent decades has made Beijing a dominant player in many
of today’s core industrial sectors, and critical minerals are no exception (Crane et al,, 2024;
International Energy Agency [IEA], 2026; Shatz and Egel, 2025). Through its sustained central
government support, China has come to dominate a substantial fraction of the world's critical mineral
supply chains. For example, China produced more than 70 percent of the world’s refined lithium,
cobalt, graphite, manganese, and rare earths in 2025 (IEA, 2026). In addition, China’s market share
for most of these and several other minerals continues to increase, further concentrating supply (IEA,
2026).

With the rise of great-power competition between the United States and China, Beijing’s strong
position in the mineral market and the United States’ vulnerable dependence in the sector has
refocused the economic security conversation on mineral supply chains. Amid growing trade tensions,
China has sought to translate this economic strength into strategic leverage over the United States and
its partners. In response to the Trump administration’s “Liberation Day” tariffs in April 2025, Beijing
announced export controls on several heavy rare earths, including dysprosium, terbium, and yttrium,
as well as related metals, compounds, magnets, and other downstream materials.

These export controls significantly increased prices for the targeted rare earth elements in the
ensuing months (Kim et al., 2025). China sharply escalated things in October 2025, implementing
even tighter export controls on an expanded list of rare earths ahead of the summit between U.S.
President Donald Trump and China’s President Xi Jinping in Busan, Korea (“China Expands Rare
Earths Restrictions,” 2025). Consequently, the Dow Jones and S&P 500 fell by almost 900 points and
2.7 percent, respectively (Carr, 2025). The volume of Chinese exports of rare earth magnets fell
sharply to its lowest point shortly after the original April controls, while the value of China’s rare
earth exports has greatly fluctuated since the October export control escalation (Keen and Georges,
2026).*

The United States and China agreed on a one-year trade truce the following month, which
appeared to stabilize the market to an extent. Despite the relative rebound in China’s exports of rare

3 The one exception is rare earths, for which new capacity in the United States and production increases in Malaysia in recent
years have slightly decreased China’s market share (IEA, 2026).

* “Exports plunged 74.3% YoY [year over year] to 1,239 mt in May 2025 in the immediate aftermath of US President Donald
Trump's country-specific tariffs” (Keen and Georges, 2026).



earth magnets by the end of 2025,° great uncertainty over the possibility of a more prolonged trade
escalation has raised concerns. The IEA has estimated that the full implementation of the October
2025 controls prior to the trade truce could put approximately $6.5 trillion a year of production at
risk in downstream sectors, such as automotives, defense, and energy around the globe (IEA, 2026).

The primary concern of the U.S. government is that the combination of heavy reliance on imports
for critical minerals, the concentration of production in a small number of countries, and China’s
demonstrated willingness to impose export controls puts U.S. businesses and government agencies at
risk for significant negative impacts from supply disruptions (Nassar et al., 2026).

The actual economic impact of China’s export controls has been modest (as of this writing), but
the risk appears significant. The U.S. Geological Survey modeled the economic impact of a one-year
disruption of imports for 84 minerals and estimated a decrease in gross domestic product (GDP) of
more than $1 billion for 15 of them. China dominates production of more than half of these minerals
and has already imposed export restrictions and bans on several, indicating that the probability of
disruption is high for all minerals it produces. When adjusting the GDP impacts for the probability of
an import disruption, the impact for six minerals still exceeds $1 billion and for 21 minerals exceeds
$100 million (Nassar et al., 2026).

Depending on the mineral, import disruptions could affect several sectors of the economy,
including the manufacture of semiconductors, automobiles and light trucks, guided missiles, detection
and navigation instruments, audio and video equipment, lamp bulbs and other electronic components,
as well as petroleum refining and the production of electromedical devices (Nassar et al., 2026).
Several of these sectors play key roles in supporting military capabilities, meaning that critical mineral
supply disruptions would have serious national security and defense implications.

The Federal Policy Response to the Critical Mineral Risk

In response to the economic and national security risks posed by the United States’ heavy reliance
on imported critical minerals dominated by China, the federal government has enacted a number of
policy tools to increase domestic access to critical minerals. We grouped these tools into six categories
according to which aspect of the financial or operational business process they facilitate. Table 1.1
shows the policy tools and categories considered in this analysis.

5> “China’s global exports of rare earth magnets rebounded to 5,952 metric tons in December 2025, according to Chinese customs
data...” However, “China’s global exports of less processed rare earths fell to 4,391 mt in December 2025, 15.8% below the
2025 monthly average of 5,215 mt” (Keen and Georges, 2026).



Table 1.1. Policy Tools to Increase U.S. Domestic Access to Critical Minerals

Category Tool
Capital support Grants
Investment tax credits
Debt investment (loans)
Loan guarantees

Equity stakes
Margin support Production tax credits

Price floors for domestic producers
Demand support Offtake agreements
Disruption support Government-financed stockpiles
Market defense Import tariffs

Price floors for imported materials
Regulatory reform Permitting and regulatory reform

Capital support tools facilitate access to capital for the development or expansion of production
capacity. These tools come in multiple forms, including grants, tax credits, loans, loan guarantees, and
equity investments. Margin support tools assist existing operations with tax relief and protection from
price volatility. Demand support provides guaranteed sales, a key element in attracting capital.
Disruption support consists of stockpiles that provide a cushion against temporary supply disruptions.
Market defense tools include different forms of tariffs to protect domestic suppliers from lower and
unpredictable costs from foreign suppliers. Regulatory reform encompasses efforts to minimize
regulatory barriers, particularly permitting uncertainty and timelines.

We summarize examples of specific tools or programs enacted in each of these categories in the
following sections. Villalobos et al. (2025) provide additional details of U.S. federal critical mineral
legislation, policies, agencies, and funding mechanisms as of 2024.

Capital Support Tools

e Loans and grants—Multiple U.S. government agencies have provided loans and grants to
U.S. critical mineral companies to expand domestic capacities and invest in innovation in the
sector:

—  Within the U.S. Department of War’s (DOW's)® Office of the Under Secretary of
Acquisition and Sustainment, the Assistant Secretary of Industrial Base Policy has
used authorities granted under the Title III of the Defense Production Act to provide
grants for U.S. companies and projects, such as NioCorp'’s Elk Creek project, to
expand mining and refining capacities (DOW, 2025).

— DOW's Office of Strategic Capital makes conditional loan agreements for projects
across critical mineral supply chains, including a $500 million loan for Phoenix

® The Department of War is designated the Department of Defense under Public Law 81-216, National Security Act
Amendments of 1949.



Tailings’ rare earth elements processing facility and a $1.4 billion loan for Sila’s
silicon-carbon battery anodes (DOW, 2026a; DOW, 2026c¢).

— The Export-Import Bank of the United States (EXIM), through its Make More in
America Initiative, provides loan transactions to support domestic mining capacity
and innovation (EXIM, undated-b). EXIM is able to provide letters of intent to
prospective bankable projects; the letters act as signals of EXIM’s interest to consider
financing for a transaction and better enable companies to raise capital for the project
(EXIM, undated-a).

— The Department of Energy has several offices and funding vehicles for innovating and
building capacity in critical minerals, including the Advanced Research Projects
Agency—Energy’s Mining Innovations for Negative Emissions Resources, Rare Earth
Alternatives in Critical Technologies, and Magnetic Acceleration Generating New
Innovations and Tactical Outcomes programs (Advanced Research Projects
Agency—Energy, undated); the office of Energy Dominance Financing (U.S.
Department of Energy, undated-b); and the office of Critical Minerals and Energy
Innovations (U.S. Department of Energy, undated-a).

— The U.S. International Development Finance Corporation (DFC) invests in foreign
critical mineral projects across the mining supply chain (DFC, undated).

Advanced Energy Project Credit (Sec. 48C), U.S. Inflation Reduction Act—This provides
$10 billion in funding for income tax credits on investments to establish or expand industrial
facilities to process, refine, or recycle critical materials; manufacture clean energy technologies;
or contribute to energy decarbonization. The Internal Revenue Service (IRS) and the
Department of Energy managed two rounds of credit allocations in 2024 and 2025, totaling
$10 billion. No new rounds of allocations have been announced (U.S. Department of Energy,
undated-c).

Equity and special purpose vehicles—Since July 2025, when DOW announced an
agreement with MP Materials to invest $400 million of stock in the company to support their
efforts in producing domestic neodymium-praseodymium (NdPr) and supporting the
domestic magnet supply chain (MP Materials, 2025), the U.S. government has invested direct
equity into mining and critical mineral companies. This includes the Department of
Commerce’s deployment of capital through CHIPS (Creating Helpful Incentives to Produce
Semiconductors) and Science Act funding to USA Rare Earths, as well as the use of DOW'’s
Industrial Base Analysis and Sustainment program’s equity investment agreements as
demonstrated in the Strategic Bauxite deal (Chapman, 2026; DOW, 2026b). In addition, the
U.S. government has become a partner in special purpose vehicles with mining companies and
private equity investors to enable offtake and operational support in such deals as that with
Serra Verde (USA Rare Earth, 2026).

EXIM Supply Chain Resiliency Initiative—EXIM launched this initiative to provide
financing for international projects that possess signed commercial offtake contracts with U.S.
companies to secure long-term critical mineral supply (EXIM, undated-c).



Margin Support Tools

Advanced Manufacturing Production Credit (Sec. 45X), Inflation Reduction Act—This
is an income tax credit on the production costs of solar and wind energy components, battery
components, inverters, and critical minerals and electrode active materials. The credit for
critical mineral production was originally permanent, but the One Big Beautiful Bill revised
the program to be phased out by 2034 (Buffie, 2026).

Price floors—As part of the MP Materials deal, the Department of War committed to a price
floor of $110 per kilogram of NdPr products “stockpiled or sold” for magnet production (MP
Materials, 2025).

Demand Support Tools

Offtake agreements—The U.S. government has reached offtake agreements as provisions of
certain critical mineral deals in an effort to strengthen the demand signal and secure supplies.
The MP Materials agreement included a DOW assurance that 100 percent of magnets
produced in its new Texas facility would be purchased either by DOW or commercial
customers (MP Materials, 2025). The entirety of the Phase 1 production of the Serra Verde
project will supply the stakeholders of its associated special purpose vehicle, including DOW
and the DFC as part of a 15-year offtake agreement (Serra Verde, 2026). Additionally, DFC
has introduced provisions in agreements to ensure preferential offtake opportunities for the
United States, such as in the U.S.-Ukraine Reconstruction Investment Fund (DFC, 2026).

Disruption Support Tools

Project Vault—EXIM, with support from the White House, launched Project Vault and the
U.S. Strategic Critical Minerals Reserve as an initiative to establish an independently governed
public-private partnership that stockpiles raw materials in a decentralized way that is focused
on private-sector needs. Project Vault is backed by $10 billion in EXIM loans and almost $2
billion in private investments from defense and energy companies and commodity traders
(EXIM, 2026).

Defense Logistics Agency Indefinite Delivery, Indefinite Quantity Contracts—The
Defense Logistics Agency uses Indefinite Delivery, Indefinite Quantity contracts to replenish
the stockpiles of critical minerals in the National Defense Stockpile (NDS) (Fiorentino and
Neenan, 2024; SAM.gov, 2026).

Market Defense Tools

Forum on Resource Geostrategic Engagement (FORGE)—As a successor to the State
Department’s Mineral Security Partnership, FORGE was established in February 2026 for
collaboration between the United States and international allies and partners on critical
mineral policy and project-level support for global critical mineral supply chains (U.S.



Department of State, 2026a). FORGE intends to create a Projects Investment Working
Group to identify, evaluate, and coordinate support for critical mineral extraction, processing,
and recycling projects, as well as create a Policy Coordination Working Group to coordinate
international policy tools and messaging (U.S. Department of State, 2026b).

e Agreement on trade in critical minerals—This is a pending plurilateral international trade

policy agreement, a central feature of which is price floors on imports enacted through
adjustable tariffs (Office of the United States Trade Representative, 2026).

Regulatory Reform Tools

o Title 41 of the Fixing America’s Surface Transportation Act (FAST-41)—In 2021, the
U.S. Federal Permitting Improvement Steering Council added mining to the eligible sectors of
FAST-41. The permitting initiative helps federal agencies improve the duration, efficiency,
predictability, and transparency of reviewing mining projects (Federal Permitting
Improvement Steering Council, 2021).

These policy tools represent a diverse, aggressive, all-of-government industrial policy initiative to
increase the extent and reliability of domestic access to critical minerals. Given the scale of the effort
and the variety of industries affected, this effort has attracted broad visibility and generated extensive
analysis and commentary. This material addresses important topics, such as reasons for China’s
success in dominating critical mineral supply chains (e.g., Chou, 2025; Villalobos et al., 2022), the
economic and security implications of high import reliance (e.g., Amoah, Bazilian, and Matisek, 2026;
Nassar et al., 2026), descriptions of policies and their managing authorities (e.g., Villalobos et al,,
2025), and arguments about the merits of individual or small sets of policy tools (e.g., Baskaran and
Schwartz, 2026). We are not aware, however, of any analysis that takes a more comprehensive view of
the relative strengths and weaknesses of the full suite of policy tools being deployed.

While the ultimate objective of all critical mineral policy tools is to increase domestic access to
critical minerals, they go about it in different ways and produce different intermediate effects. The
objective of this report is to evaluate the various policy tools in terms of their objectives, relative
strengths and weaknesses, and their relative value to segments of the critical mineral value chain.

Study Approach

We took a two-pronged approach to evaluating the policy tools. First, we examined each policy
tool in the context of economic theory and relevant historical experience with U.S. industrial policy,
evaluating each tool against a set of criteria to elucidate the relative merits of different tools for
different purposes. Second, because the policy tools directly target and affect industry, we conducted
structured interviews with representatives of firms spanning the critical mineral value chain. The goal
of the interviews was to elicit insights from industry about key barriers to obtaining investment
capital; maintaining profit margins; the ability to manage foreign competition, price volatility, and
supply disruptions, as well as other market functionality issues that firms face; and what types of



policy support are most helpful. We also examine how those answers might differ among firms from
different segments of the value chain.



Chapter 2

The Economic Logic of Critical Mineral
Policies

In this section, we discuss the economics of critical mineral policy, introduce a framework for
evaluating critical mineral policy alternatives from an economic perspective, and apply that framework
to a selection of common critical mineral policies. Our analysis focuses on U.S. policy.

Economics of Critical Mineral Policy

Economists have long recognized the national security concern associated with supply chain
dependence. For example, in the 18th century, Adam Smith argued that restrictions on free trade
could be a reasonable way for the government to protect strategic industries, such as shipping, that are
valuable during wartime (Smith, 1776). More recently, multiple economic theory papers have
formalized the argument that actions that increase supply chain resilience have a “national security
externality” and thus that government intervention to incentivize those actions could increase
domestic well-being (Kooi, 2025; McLaren, 1997).

Although the literature establishes that national security concerns could justify government
intervention to increase supply chain resilience, it is less clear what exact form government
intervention should take. Designing optimal policy around supply chain resilience is difficult because
many different private-sector actions contribute to resilience. For example, private-sector investments
that could increase U.S. resilience to critical mineral supply disruptions include (White House,
2021

1. physical capital for producing critical minerals (e.g., mines or processing facilities)

2. human capital for producing critical minerals (e.g., training employees to work in processing
facilities)

3. research and development, physical capital, or human capital for producing substitutes for
critical minerals (e.g., the development and production of permanent magnets that do not
require rare earths)

4. equipment that reduces demand for critical minerals (e.g., more-efficient equipment that
requires fewer rare earths to produce rare earth magnets).

As we will discuss in the following sections, no one policy can incentivize private-sector action on
all these different dimensions, and using a combination of many policy levers could quickly become
complicated. A further complication is that the government might not be able to directly incentivize

7 This range of private-sector actions has been highlighted in many policy analyses.



certain beneficial actions because of informational or administrative constraints.® For example, directly
subsidizing human capital investment can be difficult because many skills are difficult to observe and
verify (Reis, 2020; Saraf, 2017). These complicating factors mean that we cannot definitively say
which critical mineral policy is optimal. However, we can highlight the trade-offs involved in various
policy alternatives, which can help policymakers decide which policy portfolio is best suited to their
specific setting.

Criteria for Evaluating Critical Mineral Policy Tools

In this section, we propose criteria for assessing critical mineral policy alternatives. For each
proposed criterion, we explain why it is important, using historical examples where relevant. Similar
frameworks have been proposed elsewhere, such as in Villalobos et al. (2025), but we are not aware of
a framework for comparing and contrasting the range of individual policy instruments that we cover.

There are a few important points to make regarding these criteria. First, this is not an exhaustive
list of factors to consider when designing critical mineral policy. We attempt to identify key
dimensions along which major policy alternatives differ, but there are other factors that could matter
as well, and we discuss some of those at the end of this section. Next, the importance of each criterion
might vary depending on the specific critical mineral under consideration, as we discuss in the
following sections.

Criterion 1: Does the Policy Increase Critical Mineral Production Capacity in
the United States and Allied Countries?

A clear way to mitigate the negative economic effects of an external critical mineral supply
disruption is to increase the amount of critical mineral production capacity in the United States and in
allied countries (Kilian, Plante, and Richter, 2026).° Some policies incentivize increased production
capacity directly (e.g., investment subsidies) while others do so indirectly (e.g., tariffs incentivize
investments in domestic production by increasing critical mineral prices).

For this criterion, each policy alternative will be graded as positive, negative, or zero. Positive
indicates that it increases production capacity, negative indicates that it decreases production capacity,
and zero indicates that it has no significant impact.

8 Kooi (2025) argues that the optimal policy for supply-chain resilience is to subsidize investments in production capacity for
strategic goods, which would include both critical minerals and their substitutes. However, because of informational frictions,
many governments might not be able to achieve the first-best policy proposed by Kooi (2025), and they might instead find it
optimal to use second-best policy solutions, such as tariffs or production subsidies.

% For example, increased U.S. oil production in the past 20 years is estimated to have significantly mitigated the exposure of the
U.S. economy to foreign oil supply shocks.



Criterion 2: Does the Policy Incentivize Investments in Substitutes or
Efficiency Improvements?

For this criterion, we are interested in the impact that the policy has on the following two types of
investment that would increase supply chain resilience:

e investments in the development and production of substitutes for the critical mineral. For
example, the development and production of permanent magnets that do not use rare earth
metals could reduce the harm of a rare earth supply disruption to the U.S. economy.

e investments that improve the efficiency of downstream operations and thus reduce
downstream demand for the critical mineral. For example, producers of rare earth magnets
can modify production processes to reduce the amount of rare earth inputs needed per unit of
magnet output (Wilson, 2018).

Both categories of investments have been shown to be important for mitigating the economic
damage of previous supply disruptions. For example, in World War II, the United States faced a
severe shortage of natural rubber after getting cut off from the supply from Southeast Asia. As Field
(2025) documents, the production of synthetic rubber ended up being a major factor in mitigating the
damage from the supply disruption. Furthermore, Field (2025) finds that the U.S. government could
have further reduced economic damage from the rubber supply disruption by taking more-proactive
measures to support the synthetic rubber industry prior to the war. As another example, Wilson
(2018) documents how industrial consumers of rare earths took many steps between 2010 and 2015
to significantly reduce their consumption through improved efficiency and that these efforts were
important for mitigating the damage caused by the rare earths supply disruption during that period.
However, these efficiency improvements often took months or years to implement, so damage from
the supply disruption would have likely been even lower if firms had been incentivized to improve
efficiency prior to the disruption. Finally, Greene, Sims, and Muratori (2020) document how
improved fuel efficiency, partially driven by U.S. government policy, has significantly reduced U.S. oil
consumption, which reduces the U.S. economy’s exposure to global oil supply shocks (Ross, 2002).

A key determining factor for whether a policy incentivizes or disincentivizes production of
substitutes is whether the policy increases the price of critical minerals in the United States. Increasing
the price of a material provides incentives for investments in substitutes or more-efficient technology
(Newell, Jaffe, and Stavins, 1999; U.S. Congressional Budget Office, 2006). So, a policy that increases
the price of critical minerals will likely increase investments in substitutes or efficiency improvements,
while a policy that reduces the price will reduce investments in substitutes or efficiency improvements.

For this criterion, each policy alternative will be graded as positive, negative, or zero. Positive
indicates that it increases incentives for substitutes and efficiency improvements, negative indicates
that it decreases incentives, and zero indicates that it has no significant impact.

Criterion 3: Does the Policy Incentivize Increases in Capacity for Any
Downstream Strategic Goods?

Some policies that are aimed at a specific critical material can affect the amount of investment in
downstream industries that are themselves viewed as critical. For example, tariffs on refined rare
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earths can increase costs for domestic rare earth magnet manufacturers, which could be undesirable
because there are also supply-chain vulnerability concerns around rare earth magnets.

A key determining factor here is whether the policy increases or decreases critical mineral prices. If
a policy increases critical mineral prices for downstream industries, then it will likely reduce capacity
in those downstream industries. For example, U.S. tariffs imposed on aluminum and steel in 2018
were found to reduce U.S. production in industries that consume aluminum and steel, such the
automotive industry, through increased input prices (U.S. International Trade Commission, 2023,
pp- 117-131, Appendix F).

For this criterion, each policy alternative will be graded as positive, negative, or zero. Positive
indicates that it increases downstream production capacity, negative indicates that it decreases
downstream production capacity, and zero indicates that it has no significant impact.

Criterion 4: How Quickly Can This Policy Increase Supply Chain
Resilience?

Some policies can take longer than others to increase supply chain resilience. For example, while a
significant stockpile could be created within a year, creating new critical mineral production capacity
can take more than ten years (White House, 2021).

This criterion might be more relevant for some critical minerals than others. If the government is
very concerned about immediate supply-chain vulnerabilities, then it would want to prioritize policies
that can quickly address the problem. But if the government is more concerned about long-term or
emerging supply chain vulnerabilities, then it might be more open to policies that will take multiple
years to have an impact.

For this criterion, each policy alternative will be given a grade of either slow or fast. A policy
receives a slow rating if we judge that it would typically take more than two years to significantly
increase critical mineral supply-chain resilience; a policy receives a fast rating if we judge that it could
significantly increase critical mineral supply chain resilience in less than two years.

We typically draw on construction and permitting timeline estimates when grading policies on
this criterion, but there is significant uncertainty because these timelines can vary by context
(Interagency Working Group on Mining Laws, Regulations, and Permitting, 2023; White House,
2021). Therefore, there is significant uncertainty in our ratings for this criterion. That said, our
timeline ratings are directionally similar to those in Villalobos et al (2022), a previous analysis of
critical mineral policies."

Criterion 5: How Does This Policy Affect the Government’s Budget?

Some critical mineral policies, such as tariffs, generate revenue for the government while imposing
costs on the private sector. Other policies require government expenditure, which must be financed

19 Villalobos et al. (2022) estimate impact timelines based on interviews with subject-matter experts. They find that stockpiles
can have an impact within “weeks or years,” whereas subsidies (both explicit and implicit) can have an impact within “months or
years,” which is consistent with our conclusion that stockpiles can have a shorter time-to-impact than subsidies.
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through increased debt, increased taxation, or spending cuts elsewhere. Policies that require
significant government expenditure could be especially unappealing for governments with high debt
burdens and limited options for raising revenue.

For this criterion, each policy will be given a grade of negative, zero, or positive. Negative indicates
that it costs the government money, zero indicates that it has no significant impact on the government
budget, and positive indicates that it raises revenue.

Applying the Criteria to Major Critical Mineral Policy Tools

In this section, we score major critical mineral policy options against the criteria developed in the
previous section. When applicable, we also briefly discuss other important considerations for each
policy option.

Capital, Margin, and Demand Support Policies

Here, we discuss critical mineral policies that provide direct financial support to domestic critical
mineral producers. This encompasses the policies listed under capital support, margin support, and
demand support in Table 1.1, including production tax credits, grants, subsidized loans, price supports,
and offtake agreements. Although there are important differences among these policies that are
discussed in later sections, all score the same on our criteria, so we address them together here.

Do These Policies Increase Critical Mineral Production Capacity in the United
States and Allied Countries?

Yes. Direct financial support for production and investment gives firms an incentive to increase
production capacity. Rating: positive.

Do These Policies Incentivize Investments in Substitutes or Efficiency
Improvements?

No. As we noted in the description of this criterion, a key determinant of whether a policy
incentivizes the development of substitutes or efficiency improvements is whether the policy increases
the price of critical minerals. Financial support for domestic critical mineral producers would likely
increase domestic critical mineral production, which would likely decrease the price of critical minerals.
This price decline would create a disincentive for investing in substitutes or efficiency improvements.
Rating: negative.

Do These Policies Incentivize Increases in Capacity for Any Downstream Strategic
Goods?

As we note in this criterion description, a key determinant of whether a policy incentivizes
increases in production capacity for downstream goods is whether the policy reduces the price of
critical minerals. Financial support for domestic critical mineral production would likely lower the
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domestic price of critical minerals, which would then incentivize more domestic production of
downstream goods. Rating: positive.

Can These Policies Increase Supply Chain Resilience Rapidly?

As was mentioned previously, bringing new production capacity online typically takes multiple
years. Thus, we suspect that these policies will take many years to increase supply chain resilience.
Rating: slow.

How Do These Policies Affect the Government Budget?

All of these policies require government expenditure, so they negatively affect the budget. Rating:
negative.

Market Defense Policies

Here, we discuss policy options that involve taxes on the import of critical minerals. This includes
fixed tariff rates and adjustable tariff policies, such as the tariff-based price floor proposed under the
Agreement on Trade in Critical Minerals (Baskaran and Schwartz, 2026). Importantly, we are
considering targeted tariffs on just critical minerals, including raw materials and processed and refined
critical mineral compounds. We are not considering broad-based tariffs that affect all imports or tariffs
on derivative products, such as permanent magnets.

Do These Policies Increase Critical Mineral Production Capacity in the United
States and Allied Countries?

Typically, yes. Tariffs on critical minerals from nonallied nations would likely increase demand for
tariffed critical minerals from domestic or allied suppliers, which would, in turn, provide an incentive
for increased domestic and allied production. One exception to this is if the tariffs are poorly enforced,
leading to significant tariff evasion, in which case the impact on domestic and allied production would
be limited."" Another important consideration is that tariffs on upstream critical mineral commodities
(e.g., unrefined feedstock) could reduce incentives for domestic investment in downstream critical
mineral processes (e.g., refining), but this concern is addressed in the “Downstream Goods” criterion
that follows later in this section. Rating: positive.

Do These Policies Incentivize Investments in Substitutes or Efficiency
Improvements?

Yes. Tariffs would likely raise the price of critical minerals, which would create an incentive for
investing in substitutes or efficiency improvements. The only exception to this, noted previously, is

! One common form of tariff evasion, transshipment, has been used in response to recent U.S. tariffs on China (Iyoha et al.,
2024). However, even with this form of tariff evasion, recent U.S. tariffs still had the effect of increasing prices for domestic
goods (Minton, Ray, and Somale, 2026). So, even with some tariff evasion, critical mineral tariffs may increase domestic prices,
which would increase incentives for investments in domestic production capacity.
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that tariffs might not significantly raise the domestic price of critical minerals if imports are simply
redirected to nontariffed countries. Rating: positive.

Do These Policies Incentivize Increases in Capacity for Any Downstream Strategic
Goods?

Tariffs would likely increase the domestic price of critical minerals, which will then disincentivize
the domestic production of downstream goods. Thus, a major concern with tariffs on critical minerals
is that such tariffs could reduce production capacity for downstream strategic goods. Rating: negative.

Can These Policies Increase Supply Chain Resilience Rapidly?

As was mentioned previously, for many critical minerals, bringing new production capacity online
can take multiple years. Thus, we suspect that tariffs will take many years to increase supply chain
resilience. Rating: slow.

How Do These Policies Affect the Government Budget?

Import tariffs typically raise government revenue. Rating: positive.

Stockpiling

In this section, we consider a policy approach patterned off the United States Strategic Petroleum
Reserve or the NDS. The United States would purchase critical minerals to add to a stockpile during
normal times and draw down the stockpile during supply chain disruptions.

Does This Policy Increase Critical Mineral Production Capacity in the United States
and Allied Countries?

If the United States purchases minerals from nonallied foreign suppliers, such as China, then
stockpiling would be expected to have no significant impact on domestic or allied production capacity.
If the United States purchases critical minerals from only domestic or allied producers, then these
purchases could provide some incentive for investment in increased production. However, in cases in
which domestic and allied production capacity is low relative to demand, the expansion in production
capacity required might take much longer to build than stakeholders are willing to wait for a stockpile,
creating an incentive to build the stockpile with imports from nonallied suppliers instead—at least to
start with. In addition, this policy would create only a temporary increase in demand for domestic and
allied minerals (because once the stockpile has been built up there would be little need for significant
further additions), which might not be enough to incentivize significant investments in new
production capacity.

For example, during the rare earths supply disruption between 2010 and 2014, many shuttered
production facilities reopened to meet the temporary demand increase for rare earths sourced from
outside China, but these facilities closed down again once the supply disruption ended (Wilson,
2018). Furthermore, because stockpiled materials would be released during a severe supply disruption,
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stockpiling would likely lower the prices of critical minerals during supply disruptions, which could
reduce the expected revenue from domestic investments in critical mineral production capacity.
Opverall, we do not expect stockpiling to cause significant increases in domestic or allied production
capacity. Rating: zero.

Does This Policy Incentivize Investments in Substitutes or Efficiency
Improvements?

The impact of stockpiling on the price of critical minerals is unclear. Additions to the stockpile
would tend to increase prices because of increased demand, but stockpile drawdowns during supply
disruptions would reduce prices. On net, we do not expect stockpiling to have a significant impact in
either direction on the incentive to invest in substitutes or efficiency improvements. Rating: zero.

Does the Policy Incentivize Increases in Capacity for Any Downstream Strategic
Goods?

The price impact of stockpiling is unclear. Reduced prices during supply chain disruptions provide
a positive incentive for investments in downstream production, but increased prices while building up
the stockpile can provide a negative incentive for investments in downstream production. On net, we
do not expect the effect to be significant in either direction. Rating: zero.

Can This Policy Increase Supply Chain Resilience Rapidly?

This might depend on the sourcing requirements for the stockpile. If the stockpiled materials can
come from foreign sources, then it would likely be possible to develop a large stockpile within a few
years. But if the stockpiled materials must come from domestic sources, then it might take many years
to first increase domestic production capacity before building up the stockpile. So, although the exact
timeline depends on the design of the policy, we give stockpiling a rating of “fast” because under some
plausible designs, stockpiling could significantly increase supply chain resilience within a few years.
Rating: fast.

How Does This Policy Affect the Government Budget?

Stockpiling requires government expenditure. Rating: negative.

Permitting Reform

In this section, we consider the impacts of permitting reforms that reduce permitting timelines or
permitting requirements for critical mineral projects.

Does This Policy Increase Critical Mineral Production Capacity in the United States
and Allied Countries?

Permitting is commonly listed as a major barrier to increased critical mineral production in the
United States (Spiller et al., 2026), and our interview results with industry participants reflect this
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(see Chapter 3). Thus, we expect that well-designed permitting reforms would cause increased critical
mineral production capacity in the United States. Rating: positive.

Does This Policy Incentivize Investments in Substitutes or Efficiency
Improvements?

By increasing domestic critical mineral production, permitting reform would likely reduce critical
mineral prices, which would in turn disincentivize investment in substitutes or efficiency
improvements. Rating: negative.

Does the Policy Incentivize Increases in Capacity for Any Downstream Strategic
Goods?

By increasing critical mineral production, permitting reform would likely reduce critical mineral
prices, which would, in turn, increase production capacity for downstream goods. Rating: positive.

Can This Policy Increase Supply Chain Resilience Rapidly?

As we discussed previously, it takes many years to bring new critical mineral production capacity
online, even after receiving permits and regulatory approval (White House, 2021). Thus, although
permitting reform would speed up investment timelines, those timelines are still likely to be many
years long, which means that this policy would still take many years to significantly increase supply
chain resilience. Rating: slow.

How Does This Policy Affect the Government Budget?

Permitting reform could increase economic growth, which could, in turn, increase corporate and
income tax revenue (Kile, Papenfuss, and Williams, 2025). Thus, we would expect this policy, on its
own, to positively affect the government budget. Rating: positive.

Results

Table 2.1 shows the resulting scores for each policy option.
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Table 2.1. Scoring Major Critical Mineral Policies on Key Criteria

Increase
Domestic Incentivize Increase
and Allied Investmentsin Impactonthe Downstream
Production Substitutes Government Production
Capacity and Efficiency Budget Capacity Timeline
Capital,
revenue, and
demand
support
Stockpiling
Market defense
(tariffs)
Permitting
reform

NOTE: Green shading indicates a positive rating. Yellow shading indicates a score of zero. Red
shading indicates a negative score.

As we can see from Table 2.1, no policy grades positively on every criterion, so trade-offs are
unavoidable. One of the clearest trade-offs is between the incentivize substitutes and incentivize
downstream production criteria, because every policy that grades positively on one of those criteria
grades negatively on the other. Policymakers have a couple options available to manage these trade-

offs:

1. Consider the specific critical mineral market when deciding how much weight to place on each
criterion. For example, for some critical minerals, there might be little concern about
disincentivizing investment in strategic downstream industries, perhaps because the critical
mineral in question represents a very small share of downstream production costs. In these
cases, policymakers might be more willing to use policy options, such as tariffs, that risk
increasing critical mineral prices.

2. Consider a combination of policy options to address shortcomings of any one policy. For
example, a combination of tariffs and production subsidies could support domestic production
while avoiding the negative budgetary and incentive effects of a production tax credit alone.

Another interesting takeaway from Table 2.1 is that most policies cannot quickly address the
supply chain issue. The only policy we analyzed that could increase resilience relatively quickly is
stockpiling. Thus, if policymakers are concerned about increasing resilience in the next few years, they
might need to rely on stockpiling in the short term before other policies start to have a significant
impact.

Finally, it is important to emphasize that we analyze only a subset of possible critical mineral
policies in this section. Other less discussed critical mineral policy options could be valuable for
addressing some of the shortcomings of the options listed in Table 2.1. For example, direct subsidies
for investment in critical mineral substitutes and efficiency could at least partially address the issue
that most policy options (except for tariffs) do not provide proper incentives for such investments. As
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another example, tariffs on strategic downstream products, such as permanent magnets, could
mitigate the concern that critical mineral tariffs could reduce investment in downstream production
capacity.

Risks of Government Picking Firm-Level Winners

Some policies involve the government choosing specific firms to support, while others offer
support to any firm that meets transparent requirements. The former approach is often referred to as
“picking winners.” Two federal semiconductor programs illustrate this distinction. Both programs
subsidize semiconductor manufacturing investment but differ in terms of their approach to picking
winners. The CHIPS and Science Act’s Incentives Program provides incentives for investments in
semiconductor manufacturing facilities. This program involves picking winners, because it gives the
Department of Commerce significant discretion over which facilities receive grants and loans, with
qualitative and subjective scoring criteria (Perez, 2024; Wright, 2025). By contrast, the Advanced
Manufacturing Investment Tax Credit provides a 25-percent tax credit to any company that invests in
semiconductor manufacturing in the United States (IRS, 2026). Because this policy has transparent,
objective eligibility requirements, it avoids picking winners at the firm level.

The literature on industrial policy finds that picking winners at the firm level can significantly
reduce policy effectiveness because government officials often lack the proper information or
incentives to identify the most promising firms to support (Pop and Connon, 2020; Terzi, Singh, and
Sherwood, 2022). This has historically led to many industrial policy failures in which governments
continued to fund highly unproductive firms. Looking at the historical track record, multiple authors
argue that policy should avoid picking winners at the firm level whenever possible (Pop and Connon,
2020; Terzi, Singh, and Sherwood, 2022).

This consideration is not included in our list of criteria because almost any of the policy
approaches listed in Table 2.1 might or might not involve picking winners, depending on the details of
how the policy is designed and implemented. For example, as we discussed previously, policies to
subsidize investment can be designed either in a way that gives the government significant discretion
over which firms receive support (i.e., picking winners) or in a way that awards subsidies to any firm
that meets transparent, objective eligibility requirements and selection criteria.
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Chapter 3

Industry Perspectives on Critical
Mineral Policy Tools

The economic analysis in Chapter 2 presents anticipated impacts of and trade-offs among various
industrial policy tools from a relatively general perspective, spanning multiple industries over many
decades. We complement that analysis in this chapter with perspectives of representatives from the
critical mineral industry—the stakeholder group most directly affected by the policy tools being
implemented.

We conducted expert stakeholder interviews with a convenience sample of representatives of firms
in the U.S. minerals industry. We identified an initial pool of 152 candidate firms through web
searches, as well as through our knowledge of the industry and professional connections. We
endeavored to include firms spanning the critical mineral value chain (innovation, financing, mining,
smelting, and refining), as well as independent experts, and we targeted executives responsible for
government relations. From these groups, we contacted 64 individuals and completed 16 interviews.
Table 3.1 shows the distribution of interviewees across the value chain.

Table 3.1. Number of Expert Interviews, by Value Chain Segment

Value Chain Number of
Segment Interviews
Innovation 2
Financing 2
Mining 5
Smelting 3
Refining 2
Independent experts 2
Total 16

Interviews typically lasted 60 minutes and covered three questions:

e  What are the primary bottlenecks or constraints that prevent the expansion of domestic
production or U.S. access to critical minerals?

e From the perspective of the interviewee’s value chain segment, company size, and commodity
market characteristics, what are the preferred policy tools to address those constraints?

e How, if at all, might policies be integrated or stacked to support industry?

We analyzed qualitative insights from the interviews by value chain segment, company size, and
commodity market size, examining both the challenges facing industry and interviewees’ preferred
policy solutions to those challenges. Responses were extracted from interview notes and transcripts
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and coded against a predefined set of bottleneck and policy-tool categories. These coded responses
were tabulated to develop heat maps showing the frequency with which different challenges and policy
preferences appeared across interview groups. Major themes and patterns were then distilled using the
strength and consistency of signals across interviews. Thematic synthesis requires interpretive
judgment; therefore alternative formulations of the same evidence might be possible.

ChatGPT 5.6, a large language model, was used to assist in locating relevant transcript passages
and, where applicable, mapping those passages to a predefined set of bottleneck and policy-tool
categories. Multiple categories could be assigned for cases in which a response addressed more than
one issue. Because interview responses were often nuanced or conditional, large language model—
generated classifications were treated as provisional. Researchers manually reviewed the relevant
transcript context, confirmed or corrected category assignments, and recorded only validated
classifications in the final dataset. Because of the small sample size, resulting frequencies should be
interpreted as directional rather than statistically significant estimates. We first present responses to
two questions: “What are the greatest barriers your firm faces in expanding domestic access to critical
minerals?” and “What policy tools would be most helpful to your firm in implementing or expanding
operations?” We then present key themes that emerged from interviewees’ elaboration on the nature
of barriers and the strengths and weaknesses of different policy tools. Although our expert interviews
included representatives from firms spanning the critical mineral value chain, the sample is small and
therefore not necessarily representative of the industry.

Barriers

The key barriers identified by interviewees are summarized in Figure 3.1. The third and fourth
columns show the raw count and percentage of respondents highlighting a particular barrier, and the
intensity of the cell shading correlates with the cell value.
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Figure 3.1. Barriers to Project Implementation

Interviews Completed (n=) 16
Category Bottleneck/Constraint Count Share
Technical Risk 3 19%
Resource Access
Limited availability or high cost of scrap, recycling, or feedstock 4 25%
Long permittingtimelines 12 75%
Litigation risk 4 25%
Project Execution Environmental and social opposition 6 38%
Insufficient infrastructure 1 6%
Workforce and technical talent shortages 5 31%
Bankability Capital constraints 12 75%
Industrial Capacity Lack of domestic midstream capacity 10 63%
Strategic Market Structure Chinese overcapacity or price suppression 12 75%
Policy instability across administrations 13 81}6
Existing Regulation Existing tariff costs or sanctions against feedstock supply 3 19%
Insufficient public geological data 1 6%

NOTE: Red shading indicates the number of responses; the more affirmative responses to a particular bottleneck or
constraint, the darker the red shading.

Across the 16 interviews, interviewees most frequently cited policy instability across administrations
as a constraint, followed by long permitting timelines, capital constraints, and China’s overcapacity or price
suppression. A lack of domestic smelting capacity was also widely identified, reinforcing the view that
U.S. supply challenges extend beyond mining into processing and refining. Secondary constraints
included environmental and social opposition and workforce and technical talent shortages, while litigation
risk, feedstock availability, and technical risk were mentioned less consistently. Infrastructure and public
geological data were rarely identified as top bottlenecks. Overall, interviewees viewed the primary
barriers as policy and market-structure problems.

Because different segments of the critical mineral value chain might experience different barriers,
we have broken the results out by the value chain segment of the respondent in Figure 3.2. Cell values
show the percentage of respondents in each segment (column) highlighting a particular barrier (row).
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Figure 3.2. Barriers to Project Implementation, by Value Chain Segment

Interviews Completed (n=) 2 2 5 3 2 2
Category Bottleneck/Constraint Innovation Financing Mining Smelting Refining
Technical Risk 0% 0% 20% 0% 50% 50%
Resource Access
Limited availability or high cost of
. y g 50% 50% 0% 0% 50% 50%
scrap, recycling, or feedstock
Long permitting timelines 50% 100% 100% 67% 0% 100%
Litigation risk 0% 0% 60% 33% 0% 0%
Project Execution Environmental and social opposition 0% 0% 40% 33% 100% 50%
Insufficient infrastructure 0% 0% 20% 0% 0% 0%
Workforce and technical talent
50% 0% 60% 33% 0% 0%
shortages
Bankability Capital constraints 100% 50% 60% 100% 50% 100%
Industrial Capacity Lack of domestic midstream capacity 50% 50% 80% 67% 0% 100%
Strategic Market Chinese overcapacity or price
8 pactyorp 100% 50% 60% 100% 100% 50%
Structure suppression
Policy instability across
v - y 100% 100% 100% 33% 100% 50%
administrations
Existing tariff costs or sanctions
Existing Regulation g 0% 50% 20% 0% 50% 0%
against feedstock supply
Insufficient public geological data 0% 0% 0% 0% 0% 50%

NOTE: Red shading indicates the percentage of responses; the higher the percentage of affirmative responses to a
particular bottleneck or constraint, the darker the red shading.

The results are broadly similar to the aggregate results. Only one segment shows notable
departures from the average values: Refiners conveyed less concern about long permitting timelines
and lack of domestic smelting capacity and greater concern about environmental and social opposition
and access to low-cost feedstock.

Taken together, Figures 3.1 and 3.2 suggest that permitting is primarily a mining issue, capital
constraint a smelting issue, and feedstock access and strategic market distortion are more important
for refining.

Barriers might also differ by firm size or commodity market size. Results along these dimensions
are shown in the appendix. By company size, smaller firms reported the greatest exposure to capital
constraints, policy instability, and China’s price pressure, while larger firms were not capital
constrained but still emphasized permitting delays, litigation risk, workforce shortages, and missing
smelting capacity. In short, large companies can self-finance but face long permitting timelines, a lack
of execution certainty, and system-level bottlenecks, while small and medium firms need accessible
capital to survive long development cycles. The market-size analysis adds the nuance that small and
medium commodity markets were dominated by bankability concerns and smelting capacity gaps.
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Policy Priorities

Figures 3.3 and 3.4 summarize interviewee preferences for various policy tools in aggregate and by
value-chain segment, respectively. Figure 3.4 provides much greater insight and will be the focus of the
analysis. Note that the policy tools in these tables do not align precisely with those in Table 1.1. Table
1.1 shows policy tools that are in use, while Figure 3.3 shows policy tools that interviewees identified
as important for their firm and segment.
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Figure 3.3. Policy Preference Heat Map Across All Respondents

Interviews Completed (n=) 16
Category Preferred Tool Count Share
Grants 9 56%
Capital Support Debt Investment 11 69%
Tools Equity Stakes 4 25%
Loan guarantees 1 6%
Revenue Support Production tax credits 13 81%
Tools Price floors 8 50%
Offtake agreements 4 25%
Demand Tools -

Government stockpiles 1 6%
Targeted tariffs to increase landed cost of critical minerals for importers 7 44%
Supply Chain Policy for Federal Procurement 2 13%

Market Defense - - - -
Trade Agreements with allies & producing countries 4 25%
Export Controls (scrap, intermediate forms, e-waste, etc.) 3 19%
Permitting / Regulatory and litigation reform 12 75%
Regulatory Tariff Relief on imports that expand supply (e.g., equipment, feedstock, etc.) 5 31%
Enhanced Govt. Coordination (e.g., Bureau of Mines) 5 31%
Industrial Policy (Infrastructure upgrades) 1 6%

Other Support - — - -

Workforce development, mining education funding, mining public relations 5 31%
Technical Support Increase basic research and technical support 4 25%

NOTE: Red shading indicates the number of responses; the more affirmative responses to a particular bottleneck or constraint, the darker the red shading.
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Figure 3.4. Policy Preference Heat Map, by Value Chain Segment

Interviews Completed (n=)

100%

50%

Technical Support

Grants 100% 40% 33% 50%
Capital Support Debt Investment 100% 100% 60% 67% 50% 50%
Tools Equity Stakes 0% 50% 20% 0% 0% 100%
Loan guarantees 50% 0% 0% 0% 0% 0%
Revenue Support Production tax credits 50% 50% 100% 100% 50% 100%
Tools Price floors 100% 50% 40% 67% 0% 50%
b dTools Offtake agreements 100% 50% 20% 0% 0% 0%
Government stockpiles 0% 0% 20% 0% 0% 0%
Targeted tariffs to increase landed cost of critical minerals for importers 0% 50% 20% 67% 100% 50%
Supply Chain Policy for Federal Procurement 0% 0% 0% 33% 0% 50%
Market Defense
Trade Agreements with allies & producing countries 0% 0% 0% 33% 100% 50%
Export Controls (scrap, intermediate forms, e-waste, etc.) 50% 50% 20% 0% 0% 0%
Permitting / Regulatory and litigation reform 50% 50% 100% 67% 100% 50%
Regulatory Tariff Relief on imports that expand supply (e.g., equipment, feedstock, etc.) 50% 0% 40% 33% 0% 50%
Enhanced Govt. Coordination (e.g., Bureau of Mines) 50% 0% 20% 0% 100% 50%
Industrial Policy (Infrastructure upgrades) 0% 0% 20% 0% 0% 0%
Other Support
Workforce development, mining education funding, mining public relations 50% 0% 60% 33% 0% 0%
Increase basic research and technical support 0% 0% 20% 33% 0% 100%

NOTE: Red shading indicates the number of responses; the more affirmative responses to a particular bottleneck or constraint, the darker the red shading.
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Policy preferences varied sharply by value chain segment. Overall, responses suggest that policy
design should be segmented: permitting and tax support for miners, stacked economic support for
smelters, trade and feedstock solutions for refiners, and commercialization funding for innovation
firms. Notably, interviewees generally did not favor equity stakes as a tool, and government stockpiles
received little support from operating companies, indicating broad skepticism toward government
ownership and stockpiling as general supply-expansion tools."

Themes and Insights

In describing barriers and policy preferences, interviewees were prompted to elaborate on the
reasoning behind their choices. We analyzed qualitative insights from these discussions to identify
general and segment-specific themes. These themes provide new insights into the strengths and
weaknesses of different policy tools and the ability of those tools to address the barriers that industry
faces. Themes are sequenced from general to specific: We first establish the conditions required for
any policy to be effective based on what respondents mentioned, then we move through the value
chain and finish with cross-cutting financing and tool-specific findings.

Policy Continuity Is Important for Long Cycle Investment Decisions

The critical mineral industry is highly capital-intensive and typically requires multiple permits,
operating on timelines measured in decades. A business plan that incorporates policy support is viable
only if that support lasts long enough to generate the expected returns. Interviewees repeatedly raised
the concern that uncertainty around the duration, eligibility, and future interpretation of policy tools
made investors wary. This concern appeared across the value chain, regardless of mineral, company
size, or business model. The mismatch between the time scales of mineral projects and political cycles
makes policy continuity a central need for the industry. This finding is apparent in the high values of
the Policy instability across administrations row in Figures 3.1 and 3.2.

Process for Policy Implementation Matters

Although we had not intended to discuss policy execution in the interviews, a recurring theme
across segments was that policy tools can fail if managing agencies are unresponsive, unclear, or
unpredictable, or if their processes are administratively burdensome. Several interviewees expressed
frustration with the lack of transparency and unpredictable timelines for applications and approvals.
One interviewee described spending a great deal of time and effort to comply with the grant
requirements, then not hearing back for more than eight months and counting. They emphasized that
grants, loans, tax credits, and trade tools are useful only if companies can access them on timelines that
match commercial decisionmaking.

12 Note that companies tended to view the impact of stockpiling in the context of expanding production capacity rather than
providing disruption support.
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Mining Companies Need Permitting Certainty Before Capital Support

For mining companies, the clearest request was for more predictable and faster timelines for
permitting, litigation management, and regulatory approvals. Large mine developers generally appeared
capable of raising capital for viable projects, but they were reluctant to allocate capital to U.S. projects
when approval timelines were uncertain or vulnerable to prolonged legal challenge. This theme held
across commodities and company types but was especially clear among larger mining companies.
Several interviewees also noted that part of the permitting challenge stems from limited capacity at the
agencies responsible for reviewing and issuing permits.

Smaller Mining Companies Need Capital Support More Than Larger
Producers

Although all mining companies face permitting challenges, smaller companies also require capital
support. They often lack the balance sheet to survive long permitting timelines, weak market
windows, or extended development cycles. In practice, smaller producers generally favor low-cost debt
because it is scalable and less dilutive for existing owners compared with government equity stakes.
Grants were attractive, in theory, but less useful in practice because of generally low dollar awards and
slow, unpredictable, and administratively burdensome application processes. Equity was widely
disliked because of dilution and governance concerns. Loan guarantees can help signal confidence but
do not always solve the underlying capital gap.

Producing Companies Across All Segments Prefer Production Tax Credits;
However, Policy Durability Was a Recurring Concern

For operating companies, production tax credits improve overall project profitability by increasing
internal rates of return and making projects more investable. Interviewees preferred production tax
credits regardless of company size, critical mineral, or value chain segment among producing
companies. However, they repeatedly noted that the usefulness of these credits depends on policy
durability. If firms believe that credits might be changed or eliminated before projects reach
production—a process that often takes several years—those credits carry less weight in investment
decisions.

Section 45X was originally created by the Inflation Reduction Act and, for applicable critical
minerals, was not subject to the same general phase-out as other eligible components. The One Big
Beautiful Bill modified that treatment by adding a phase-out for most applicable critical minerals by
2034. Several interviewees viewed this change, along with shifting Foreign Entity of Concern
restrictions and tax-credit interpretations, as reducing the predictability needed for long-cycle

investment (26 U.S.C. § 45X; IRS, 2023).
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Smelters and Refiners in the United States Require Multiple Forms of
Support to Meet Minimum Return Thresholds

Smelting and refining companies face structurally difficult economics in a high-wage country like
the United States. These processing facilities require large upfront capital investment while generating
thin margins, often in the low single digits (Dhir, Nishiumi, and Kim, 2026). With the risk-free rate
of return (i.e., the Federal Funds Rate) in the 3 to 6 percent range since 2021 (Federal Reserve Bank
of St. Louis, 2026), the return from buying treasury bills was comparable with the returns from
investing in smelting and refining but with much lower risk, meaning there is limited economic logic
to support building domestic capacity despite the strategic need.

As a result, interviewees described the benefit of multiple policies working together to improve the
competitiveness and economics of processing projects: low- or zero-cost debt to reduce financing
costs; production tax credits that flow straight to the bottom line, thus expanding operating margins;
and price floors to create revenue stability amid markets affected by China’s export restrictions.
Market defense tools were viewed as potentially useful but only if designed carefully. As we noted in
Chapter 2, tariffs can have the unintended consequence of disincentivizing investment in downstream
production capacity, and interviewees echoed this concern. They noted that targeted tariffs can raise
the landed cost of imports and make domestic production more competitive, but those costs are borne
directly by commodity consumers rather than taxpayers. Tariffs on feedstock materials could
therefore backfire by reducing downstream production capacity in the United States. This could be
avoided if tariffs are combined with policies that directly support smelters and refiners. Note that
interviewees cited generalized tariffs as raising costs for many companies, particularly when equipment
or feedstock is imported, hurting profitability, lowering internal rates of return, and reducing the
probability of project approval across the critical mineral value chain. For example, one major U.S.-
based critical mineral project saw its capital costs increase by more than $100 million—or 5 percent of
project budget—because of tariffs on imported goods.

Refiners Need Support with Securing Feedstock Through Trade Solutions
in the Short Term and Domestic Mining Capacity Expansion in the Long
Term

Another factor contributing to thin margins for refiners is the limited availability and high price of
feedstock. Interviewees highlighted cases in which the high costs of imported feedstock squeezed
profit margins in an already low-margin business, limiting the ability to invest in project development
or expansion. To address this, one refiner highlighted the benefit of including producer countries in
plurilateral trade agreements to support access to reasonably priced feedstock, including for metal-
containing chemical mixtures. Over the longer term, policies that expand domestic or allied mining
and smelting supply, as outlined in previous themes, would also support refiners.
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Innovation Firms Need Simpler Grants and Commercialization-Scale
Support

Another avenue to increasing domestic access to critical minerals is investing in process innovation
that improves productivity and, therefore, profitability. However, these innovative companies need
grants that are easier to access, awarded on merit, and delivered on predictable timelines.

Companies with technologies at higher technology readiness levels also noted a gap in the
availability of larger support packages, in the roughly $10—-$20 million range, that are needed to
support first-commercial-scale applications of their technology to de-risk deployment for producers.

Financiers Prioritize Policies That Improve Bankability and Reduce Risk

As with operating companies, financiers responsible for providing private capital to the critical
mineral industry prioritize policies that improve project economics. They noted that government
support signals credibility and that political and regulatory risk has been minimized, making projects
more attractive to capital providers. Financiers generally preferred low-cost debt as the primary capital
tool because it lowers financing costs without diluting ownership stakes. They discouraged equity
other than in exceptional cases, citing valuation, governance, and political-risk concerns. Margin-
support tools—especially price floors or similar mechanisms—were viewed as useful when they
provide a minimum predictable return and reduce downside commodity-price risk. From a financing
perspective, the strongest policies are those that make projects easier for capital providers to evaluate
and support with long-term capital.

Government Stockpiles Might Improve Resilience but Are Unlikely to
Expand Critical Mineral Production Capacity in Most Markets

Respondents generally viewed the impact of government stockpiles in the context of their
potential to expand production capacity rather than as a resilience tool. They acknowledged that
stockpiling can provide a buffer against temporary disruptions but were skeptical that government
purchases would materially change investment decisions in large or liquid markets where commercial
demand already exists. They also noted significant implementation challenges, including determining
the appropriate material form, grade, specification, shelf life, purchase volume, and release mechanism,
as well as finding target users.

The strongest support for stockpiles was limited to small, defense-critical, or thinly traded
minerals for which demand is insufficient to support investment in domestic production. In those
cases, government purchasing could help support demand and provide minimum market liquidity.
Even then, however, respondents generally viewed stockpiling as less effective than more-direct tools
that support supply expansion.
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Chapter 4

Summary and Recommendations

The U.S. government's approach to facilitating domestic access to critical minerals entails a wide-
ranging suite of policy tools. Using economic analysis and expert stakeholder interviews, we identified
the strengths and weaknesses of different tools, the alignment of specific tools with specific segments
of the critical mineral value chain, policy tools that are of little interest to industry, and policy gaps
that the existing suite of tools does not fill.

Our findings support several recommendations that will help federal policymakers better design
and target policy tools to increase domestic access to critical minerals. Given that the federal critical
mineral policy environment is evolving rapidly and involves a large number of government entities, it is
challenging to assign each recommendation to a specific entity. Relevant entities include the
Departments of War, Energy, Commerce, Treasury, Interior, and State; the U.S. Trade
Representative; EXIM; the DFC; and the U.S. Congress. Several recommendations would likely
require coordination among multiple entities. Consequently, our recommendations primarily target
the National Security Council and various interagency bodies involved in coordinating the critical
mineral policy effort, including the National Economic Council, the Trade Policy Staff Committee,
the National Energy Dominance Council, and the National Science and Technology Council’s
Critical Minerals Subcommittee (Renshaw and Slattery, 2025; U.S. Embassy and Consulates in
China, 2026). The recommendations include the following:

e Make all critical mineral policy programs competitive and open to qualified applicants using
objective and transparent eligibility and award criteria. The government does not necessarily
have adequate knowledge or appropriate incentives to identify the best recipients of policy
support.

e Improve the accessibility, responsiveness, and transparency of capital support programs, such
as grants, loans, and loan guarantees. Companies seeking this support often lack the capacity
to navigate complex application processes or outlast the long approval timelines.

o Cease government equity investments in critical mineral producers and focus instead on low-
cost debt as the primary capital support tool. Equity investments create governance concerns
and dilute control for companies, and taxes and royalties already provide the government with
comparable benefits.

e Extend critical mineral production tax credits indefinitely. Industry widely views production
tax credits as helpful and efficient; certainty about their durability would incentivize
production where a strategic market need and potential domestic production capacity exist.

e Expand efforts to create streamlined pathways and predictable timelines for permitting and
litigation risk management. Uncertainty around these issues complicates business planning
and deters investors.
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e Limit import tariffs to materials for which there is at least some domestic production capacity.
Applied more broadly, tariffs can backfire by raising input costs and thereby impeding
domestic production of downstream components made from those materials.

e Include countries with significant mining and processing capacity in plurilateral trade
agreements. Until domestic mineral production capacity increases, expanding domestic
mineral processing and refining capacity will require affordable and reliable access to foreign
feedstocks. Agreements with producer countries will facilitate this access.

e  When targeting specific commodities or value chain segments, consider the relative strengths
and weaknesses of individual policy tools and focus on those most relevant to the market of
interest. For example, grants work best for facilitating innovation, capital support is preferred
by smaller niche markets, and larger established markets might benefit more from margin and
demand support.
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Appendix
Supplementary Interviewee
Responses Heat Maps

Figures A.1-A.5 provide detail on interviewee responses.
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Figure A.1. Classification of Company and Market Sizes

Size Classification Company Market Capitallization Global Market Size
Micro <$0.1B <$0.1B
Small $0.1B- $1B $0.1B- $1B
Medium $1B-$10B $1B-$10B
Large $10B- $50B $10B- $50B
Giant >$50B >$508

Figure A.2. Challenges, Constraints, and Bottlenecks Heat Map, by Company Size

Interviews Completed (n=) 1 7 1 1 2 4
Technical Risk 0% 29% 0% 0% 0% 25%
Resource Access Limited availability or high cost of scrap,
recycling, or feedstock 14% 0% 0% 0% 50%
Long permitting timelines 0% 57%
Litigation risk 0% 14% 50% 0%
Project Execution Environmental and social opposition 0% 57% 0% 0% 25%
Insufficientinfrastructure 0% 0% 0% 0% 50% 0%
Workforce and technical talent shortages 0% 43% 0% 50% 0%
Bankability Capital constraints  8e% 0% 50% 75%
Industrial Capacity Lack of domestic midstream capacity 43% 0% 75%
Strategic Market Structure | Chinese overcapacity or price suppression 0% 50%
Policy instability across administrations 75%
Existing Regulation Existing tariff costs or sanctions against
feedstock supply 0% 14% 0% 0% 25%
Insufficient public geological data 0% 0% 0% 0% 0% 25%

NOTE: Red shading indicates the number of responses; the higher the percentage of affirmative responses to a particular bottleneck or constraint, the darker the red
shading.

33



Figure A.3. Challenges, Constraints, and Bottlenecks Heat Map, by Commodity Market Size

Interviews Completed (n=) 0 2 2 3 5 4
Technical Risk 50% 0% 33% 0% 25%
Resource Access Limited availability or high cost of scrap,
recycling, or feedstock 0% 0% 67% 0% 50%
Long permitting timelines 0% 80%
Litigation risk 0% 50% 0% 60% 0%
Project Execution Environmental and social opposition 50% 50% 67% 20% 25%
Insufficientinfrastructure 0% 0% 0% 20% 0%
Workforce and technical talent shortages 50% 50% 0% 60% 0%
Bankability Capital constraints 67% 60% 75%
Industrial Capacity Lack of domestic midstream capacity 0% 33% 80%| 75%
Strategic Market Structure | Chinese overcapacity or price suppression 50% 80% 50%
Policy instability across administrations 50% 80% 75%
Existing Regulation Existing tariff costs or sanctions against
feedstock supply 0% 0% 33% 20% 25%
Insufficient public geological data 0% 0% 0% 0% 25%

NOTE: Red shading indicates the number of responses; the higher the percentage of affirmative responses to a particular bottleneck or constraint, the darker the red
shading.
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Figure A.4. Policy Preference Heat Map, by Company Size

Interviews Completed (n=) 1 7 bt 1 2 4
Grants 57% 0%) 0%, 50%)
Copitat SuppoitToots Debt Investment [ 71% 0% Eo!ﬂr‘
Equity Stakes 0% 14%) 0% 0% 0%)
Loan guarantees 0% 0% 0% 0% 0%!
Siipgor Tools Production tax credits 71%) £ 75%
Price floors 43% 0%
PR Y Offtake agreements 14% 0% 0% 25%!
|Government stockpiles 0% 0% 0% 0% 0%/
Targeted tariffs to increase landed cost of critical minerals for importers 0% 43% 0% 50%,
Supply Chain Policy for Federal Procurement 0% 14% 0% 0% 0% 25%;
Market Defense
Trade Agreements with allies & producing countries 0% 43% 0%) 0% 0% 25%;
Export Controls (scrap, intermediate forms, e-waste, etc.) 0% 0% 0% 50% 25%
P g/ y and litig; reform 0% 50%!
Regulatory Tariff Relief on imports that expand supply (e.g., equipment, feedstock, etc.) 14% 0% 25%;
Enhanced Govt. Coordination (e.g., Bureau of Mines) 29% 0% 0% 25%)
Othe Policy (Infrastructure upgrades) 0% 0% 0%) 0% 50% 0%/
o Workforce mining funding, mining public relations 0% 57%! 0% 0% 50% 09%!
i basl thand ppeent 0% 14;‘ 0% 0% 50%) so«l

NOTE: Red shading indicates the number of responses; the higher the percentage of affirmative responses to a particular bottleneck or constraint, the darker the red
shading.
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Figure A.5. Policy Preference Heat Map, by Commodity Market Size

Interviews Completed (n=

Category Preferred Tool

Grants
Debt Investment
Capital Support Tools
Equity Stakes
Loan guarantees 0% 0% 33% 0% 0%
- ~ sy Production tax credits 50% 67%!| 75
o s
vonue SUpPort To0' [orice floors 33% 20% 50%
Offtake agreements 0% 50%! 33% 20% 25%|
Demand Tools
Government stockpiles 0% 0% 0% 20% 0%
Targeted tariffs to increase landed cost of critical minerals for importers 0% 50%! 67% 40% 50%,
Supply Chain Policy for Federal Procurement 0% 0% 0% 20% 25%
Market Defense |
Trade Agr with allies & pi g countries 50% 0% 67% 0% 25%|
Export Controls (scrap, intermediate forms, e-waste, etc.) 0% 0% 33% 20% 25%
/ y and reform 67% 80% 50“2
Regulatory Tariff Relief on imports that expand supply (e.g., equipment, feedstock, etc.) 50% 50%! 33% 20% 25%!
Enhanced Govt. Coordination (e.g., Bureau of Mines) 0% 0% 20% 25%,
Policy des) 0% 0% 0% 20% 0%
Other Support
mining funding, mining publicrelations 50%! 0% 40%!; 0%
T ical rt b hand rt
‘echnical Suppo! asic an sSuppo 0% 0% 0% 40% SMJ;

NOTE: Red shading indicates the number of responses; the higher the percentage of affirmative responses to a particular bottleneck or constraint, the darker the red
shading.
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Abbreviations

CHIPS
DEC
DOW
EXIM
FAST-41
FORGE
GDP
IEA
IRS
NdPr
NDS

Creating Helpful Incentives to Produce Semiconductors
U.S. International Development Finance Corporation

U.S. Department of War

Export-Import Bank of the United States

Title 41 of the Fixing America’s Surface Transportation Act
Forum on Resource Geostrategic Engagement

gross domestic product

International Energy Agency

Internal Revenue Service

neodymium-praseodymium

National Defense Stockpile
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