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 Introduction
Revolutionary shifts are underway in energy and mineral geopolitics. Renewables are now the 
cheapest energy systems on most of the planet and the fastest growing sources of electricity in human 
history.1 Cost improvements for battery storage are making renewables reliable and putting electric 
vehicles (EVs) at imminent-cost parity with gas cars.2 Clean tech has become a central demand driver 
of critical minerals, which have dual use applications in the defense sector.3 These technological 
transformations will influence the future of industrial power—and the United States is behind China 
in almost every sense.4 Bipartisan goals of mineral autonomy and technological superiority can only 
be realized through collaboration with allies and partners given a lack of unilateral resources, know-
how, and intellectual property.5 Under the past two administrations, the United States accelerated a 
foreign policy to advance its interests in energy technology and related minerals—with mixed results. 

Some formative new architectures were erected and strategic investments were finalized 
during these years, notably in the minerals and nuclear sectors. Yet in other moments, some 
diplomatic and financial capital was invested in low-return areas that were not crucial to 
developing U.S. energy technology and perhaps the result of low-hanging fruit or political 
expediency. All the while, potent and innovative government efforts have gone unnoticed 
by the public, like in wielding science diplomacy to help other nations solve technological 
challenges and market barriers. The following presents a detailed analysis of where and how 
such advances have been made, as well as lessons learned from their shortcomings. It takes 
stock of those decisions and offers input on how future U.S. policymakers, diplomats, and 
trade delegates can advance more pressing sectors and areas of cooperation. 
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Thus far, the United States has focused its diplomatic muscle primarily on a subset of key 
clean technology verticals—minerals, hydrogen, and nuclear—with a diversity of actors in 
both Western and nonaligned blocs. Alongside this relatively fragmented bilateral strategy, 
some key minilateral efforts have emerged like the Mineral Security Partnership (MSP) or 
sector-specific coordination like the Sapporo 5 partnership for nuclear supply chains.6 Such 
frameworks are essential to building durable, multistakeholder buy-in and non-Chinese 
pipelines for technological buildout—but they remain nascent, and many are underfunded. 
Ultimately, these efforts have not resulted in a cohesive foreign industrial strategy or a 
united, all-of-government approach. Unlike traditional energy, technology and minerals are 
not legacy drivers of U.S. foreign policy—they are both unfamiliar and historically treated 
as a secondary issue. 

Going forward, U.S. foreign policy for energy technology and minerals should build 
partnerships with countries that can abate supply chain vulnerability, yield exports for 
American technology, and mutually unlock next-generation systems through joint research 
and development (R&D) efforts. This will mean concentrating focus—across agencies—on 
specific opportunities and vulnerabilities based on genuine market size or the materiality 
of supply vulnerability, not political aspiration or ease. The diplomatic and financial efforts 
over the last eight years should not be abandoned. They set an important framework to build 
upon and outline valuable opportunities to improve. It is the new administration’s role to 
refine the approach and accelerate meaningful international cooperation in areas of strategic 
importance and U.S. commercial advantage.

 Lessons Learned from Traditional Energy
Today’s U.S. energy dominance was no coincidence. America’s present stature as the global 
hydrocarbon superpower is thanks to decades of concerted R&D at home and, over time, 
funding to stimulate demand abroad.7 In some instances, such policies proved directly  
beneficial to U.S. production of unconventional energy resources, but in others success 
was less clear and, ultimately, not actualized. The historical example of developing a robust 
domestic base and leveraging those resources for geoeconomic gains can help inform how to 
develop prominence across new commodities and energy technologies. 

For years, the United States has offered a foreign tax credit (FTC) that allows U.S. domiciled 
oil and gas producers to write off royalties paid when operating in foreign markets.8 

While this incentive today may not be as necessary given the revolutionary production 
of unconventional energy resources at home, it could be applied to minerals—an area 
of national vulnerability. U.S. mining companies operating abroad, many of which are 
small-scale, could use these mechanisms to balance financial and political risks that deter 
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foreign operations. Going forward, a minerals FTC could be explored by Congress and, 
if determined to be a sound strategy, applied to help incentivize these firms and relevant U.S. 
mining corporations to pursue strategic projects abroad, regardless of foreign royalty structures. 

More recently, the State Department sought to export horizontal hydraulic fracturing 
(or “fracking”) to Eastern Europe under the Global Shale Gas Initiative (GSGI).9 The 
project failed due to political pushback from civil society and governments as well as 
a miscalculation of potential resources.10 If the United States is to export its clean firm 
technologies like next-generation geothermal and nuclear power, there are lessons to be taken 
from the State Department’s mishaps. First, shared findings from preliminary feasibility 
studies and rigorous resource identification are necessary before diplomats pursue ideas 
that have political but not yet scientific and social buy-in. Secondly, is to ensure that these 
operations have multistakeholder acceptance and will not trigger community backlash. 

Conversely, U.S. foreign financing mechanisms have proven effective in efforts to develop 
liquefied natural gas (LNG) import terminals abroad that, in turn, create demand for U.S. 
gas production.11 The U.S. Trade and Development Agency (USTDA) has provided pre-
feasibility studies across Eastern Europe and Asia that help entice activity from American 
corporations and buy-in from respective governments.12 From there, examples of project 
financing have come from the Export-Import Bank of the United States (EXIM) and the 
Overseas Private Investment Corporation (OPIC), the predecessor to the U.S. International 
Development Finance Corporation (DFC). Specifically, OPIC pledged financial support 
to LNG terminals from El Salvador to Poland, while EXIM has provided guarantees and 
loans to terminals and gas-fired power plants in Guyana, Bahrain, and the Bahamas—all in 
the past year.13 Developing a multiagency approach for U.S. demand stimulation should be 
considered for American energy technologies with export potential. 

 Measuring U.S. Bilateral  
Engagement on Energy Technology 
In recent years, this diplomatic muscle used for conventional energy has been applied to 
energy technology and minerals. To gauge and assess where U.S. foreign policy has been 
pursued, the following analysis tallies bilateral collaborations (dialogues, commitments, 
and memoranda of understanding, or MOUs) and market-shaping initiatives (trade deals, 
direct funding, loan guarantees, and so on) initiated in the past two administrations. This 
information has then been used to quantify where the United States has engaged in various 
energy technologies, their related supply chains, and to assess whether these engagements 
opened new markets. While these benchmarks alone cannot decipher the U.S. foreign policy 
process, they do offer an exclusive opportunity to reflect on what has been initiated thus far 
and what those efforts sought to accomplish.
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Figure 1. Charting U.S. Clean Energy Foreign Policy 
Diplomatic Efforts Across Twelve Clean Energy Supply Chains Span the World with Key Regional Anchors

Source: Compiled documents from the White House Briefing Room, U.S. Department of Energy, U.S. Department of State, U.S. 
Department of the Treasury, Office of the United States Trade Representative, U.S. Trade and Development Agency, U.S. Agency  
for International Development. 

Notes: Sample size includes 40 of the world’s largest economies relevant across clean energy supply chains. The table reflects data from 
surveyed partners with three or more collaboration agreements. To qualify for funding, partners must receive U.S. funds for manufacturing 
projects (for example, DFC’s project finance for solar manufacturing facilities in India). Funding for solar, wind, or battery projects do not 
qualify without a corresponding manufacturing agreement. Geothermal and nuclear projects, however, qualify for “Collaboration and 
Funding” assuming the involvement of U.S. technology providers.
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Countries with the most comprehensive clean energy pacts include Brazil, Canada, Japan, 
Australia, India, and the UK (see Figure 1). These agreements span nearly the entirety of 
this project’s technology verticals as well as systems outside the scope of the analysis, as 
seen with R&D for nuclear fusion via both the UK and Japan. It is notable that Brazil and 
India—which are two key BRICs economies outside of most Western frameworks—are in 
the top five and privy to comprehensive frameworks that include industrial decarbonization. 
Many of the “usual suspects” of allied countries like France and Germany have about five 
to seven sectors covered in their MOUs, and, barring France’s specific coordination goal for 
geologic hydrogen R&D, the agreements are broad and not inherently designed to unlock 
mutual strengths.14 Nonaligned but important energy players like Kenya, Saudi Arabia, and 
the UAE all received similar pacts. Notable MOUs in the mineral sector were signed with 
commodity producers like Argentina, Chile, the Democratic Republic of the Congo, and 
Zambia. 

Overall, many of these MOUs proved overly focused on broad technology verticals when 
the pressing area for collaboration was for specific parts of the supply chain or specific 
technology types. For example, there were multiple MOUs on solar or energy storage with 
countries like Australia or India, but no observed direction to address their core challenges 
of diversifying global production of inputs like crystalline silicon solar wafers or active 
cathode/anode material, let alone the relevant capital equipment or know-how needed 
to produce them. Similarly, several energy storage MOUs do not focus on long-duration 
storage, which is the only area where American battery storage in the grid sector has a 
chance at competing with China.15 Such clarity could help ensure diplomatic efforts align 
with national interests. No foreign policies were observed to address these materials or 
products at the bilateral level. Of course, tone-setting at the leader level provides a sense of 
direction and value, but it must be followed by specificity to concentrate efforts.

MOUs alone do not develop markets. They are purely a signal of potential political ambition 
and not an indicator of transnational investment or industrial formation. In the next stage 
of analysis, bilateral market-shaping indicators were tallied regarding the relevant energy 
technology verticals (see Figure 2). These include foreign financing measures from the DFC, 
EXIM, and USTDA that range from feasibility funding to providing grants or debt for 
project finance. 

The analysis also includes any trade measures that could stimulate markets. The prototypical 
example of which is the mineral-specific trade deal between the United States and Japan, 
to help grant Japanese nickel producers access to the U.S. EV subsidy known as 30D.16 It 
should be noted that 30D—which mandates that a certain threshold of battery metals and 
materials are sourced from FTA-aligned countries—is a potent market shaping tool that 
could be expanded and subject to more diligent regulation. Going forward, policymakers 
could consider how to apply 30D’s ethos to sectors beyond EV batteries to pull non-Chinese 
metals into the U.S. market: for example, similar subsidies for transmission lines that 
procure domestic and FTA-aligned copper and aluminum. Likewise, Mexico and Canada’s 
inclusion of the U.S. EV subsidy—although building on preexisting trade architectures—
signals a notable market shaping incentive across borders.17 
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Figure 2. Mapping U.S. Clean Energy Finance and Market Shaping Efforts 
Includes Project Finance and Market Shaping Agreements

Country Name Funding Type

Feasibility 
Study

Technical  
Assistance  

or R&D

Project  
Finance/ 
Insurance

Equity  
Investment

Market  
Access, 
Other

Indonesia
DFC financing for geothermal project and 
USTDA technical assistance for small modular 
reactor project

India
DFC financing for two solar manufacturing 
facilities and USTDA feasibility study funding for 
carbon capture, utilization, and storage complex

Ethiopia USTDA feasibility study funding for  
geothermal project

Kenya
DFC financing for a geothermal project and 
USTDA feasibility study funding for  
hydropower and geothermal projects

Malawi USTDA feasibility study funding for 
hydropower project

Tanzania DFC financing for nickel and other critical 
minerals mining project

Brazil
DFC equity investment in two mining and 
processing facilities for cobalt  
and rare earth elements

Germany DOE R&D funding for advanced carbon  
sequestration and geologic storage

Norway DOE R&D funding for advanced carbon  
sequestration and geologic storage

Vietnam Proposed project financing for solar, wind,  
and battery supply chain development

Türkiye USTDA feasibility study funding for  
geothermal projects

Denmark DOE R&D funding for floating offshore  
wind technology

Romania DFC financing and USTDA feasibility study 
funding for small modular nuclear reactor

Poland DFC financing and USTDA feasibility study 
funding for conventional nuclear reactor

Zambia
DFC technical assistance funding for green 
copper mine and USTDA feasibility study fund-
ing for hydropower and geothermal projects

Sierra Leone USTDA feasibility study funding for  
hydropower projects

Guinea DFC financing for bauxite mining and  
export facility

Ivory Coast USTDA feasibility study funding for  
hydropower project
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Source: Compiled documents from the White House Briefing Room, U.S. Department of Energy, U.S. Department of State, U.S. 
Department of the Treasury, Office of the United States Trade Representative, U.S. Trade and Development Agency, U.S. Agency for 
International Development.  

Note: To qualify, a program must provide grants, loans, insurance, equity, or trade inclusions for clean energy manufacturing projects or 
geothermal, hydropower, or nuclear generation projects in partnership with U.S. firms. 

Angola
DFC financing for Lobito rail line and  
feasibility study funding for midstream  
rare earths processing

Mozambique

DFC financing for graphite mining and  
processing expansion and technical assistance 
for carbon capture installation on a gas-fired 
power plant

Rwanda USTDA project assistance funding for hydro-
power project

Uganda DFC finance for hydropower project and feasi-
bility study funding for flake graphite mine

Honduras
DFC financing for geothermal project  
and USTDA feasibility study funding for  
geothermal project

Gabon DFC insurance for mineral export terminal

Canada

DOE R&D funding for advanced carbon  
sequestration and geologic storage, 30D  
electric vehicle tax credit qualification, DPA 
funding qualification

Mexico 30D electric vehicle tax credit qualification

Panama USTDA feasibility study funding for  
geothermal project

Australia DPA funding qualification and favorable Ex-
port-Import Bank single point of entry policies

Madagascar DFC technical assistance funding for  
hydropower project

Philippines USTDA feasibility study funding for  
geothermal projects and mineral processing

Japan Critical Raw Materials Act tax incentives 
inclusion

South Africa

DFC equity investment in rare earths mining, 
processing, and separation hub for down-
stream use in permanent magnets and DFC 
letter of interest for nuclear reactor financing

Country Name Funding Type

Feasibility 
Study

Technical  
Assistance  

or R&D

Project  
Finance/ 
Insurance

Equity  
Investment

Market  
Access, 
Other
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The analysis only includes the production and manufacturing of energy technologies—not 
their procurement. For example, it omits foreign financing for solar, wind, or hydrogen 
projects because they procure equipment from third-party manufacturers. The analysis 
includes projects like the DFC’s issuance of grants for Indian solar manufacturing, a notable 
area of clean tech supply chain financing abroad: $500 million was provided to construct an 
American thin-film solar factory and to develop solar cell and module production in India.18 

It is worth nothing that, although the latter promotes U.S. industry in a partner country, 
neither specifically helps the United States de-risk its silicon solar supply chain from China’s 
control of upstream products like ingots and wafers.19 

Nuclear, geothermal, and hydropower projects’ finances are included in the analysis because 
the process of constructing these facilities is viewed as part of the supply chain (albeit, with 
the recognition that specialized equipment—such as organic rankine cycles or nuclear 
fuel rods—is needed, as well). DFC and EXIM have pledged funding for U.S. nuclear 
projects in Indonesia, Poland, Romania, and South Africa.20 All the while, USTDA and 
DFC have backed geothermal projects in El Salvador, Honduras, Indonesia, Kenya, and the 
Philippines.21 Both of these clean firm technologies—areas of unique bipartisan support—
present opportunities where coordination can and should be continued, especially in scaling 
novel geothermal systems abroad that promote U.S. drilling interests.22 

Mineral supply chains received the largest amount of financing and market-shaping 
engagement, underscoring the strategic importance of securing resilient supply of precursor 
elements. Funding has been deployed from DFC and EXIM for minerals of acute supply 
chain risk: rare earths, graphite, cobalt, and nickel. Some of these developments have 
coincided with strategic financing for domestic processing like a graphite project in 
Mozambique that received a government loan for its midstream facility in Louisiana.23 The 
incentives also target stimulating non-Congolese and Indonesian sources of cobalt and 
nickel, like from copper tailings in Chile or a co-production in Brazil.24 The Pentagon’s 
Defense Production Act (DPA) has financed mineral production, namely for cobalt and 
graphite supply chains in Canada.25 While the priority of DPA is to secure a defense 
industrial base, this mechanism also wields opportunities to de-risk dual use mining 
projects—especially in countries that are a part of the Five Eyes intelligence sharing alliance, 
like Australia which was recently included in the list of DPA eligible countries.26

When measuring bilateral MOUs by sectors, three verticals reign supreme: hydrogen, 
minerals, and nuclear (see Figure 3). From a security standpoint, focusing on minerals—a 
notable area of U.S. weakness—was a sound decision. Diplomatic mineral engagement 
should be maintained, if not accelerated, given the risks pervasive throughout energy, 
national security, and consumer technologies.27 With limited reserves in some minerals at 
home, mineral diplomacy will be an essential facet of U.S. foreign policy in the twenty-
first century.28 But many of the observed mineral-related MOUs are not necessarily with 
commodity producers; some are designed to coordinate on supply de-risking with allies that 
face analogous risks. Going forward, the United States should be pragmatic and focus on 
forging stronger ties with resource-rich, emerging, and developing markets keen to incubate 
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Figure 3. U.S. Clean Energy Outreach 
Bilateral Clean Energy Engagement in Select Countries since 2016

Source: Compiled documents from the White House Briefing Room, U.S. Department of Energy, U.S. Department of State, U.S. 
Department of the Treasury, Office of the United States Trade Representative, U.S. Trade and Development Agency, U.S. Agency 
for International Development 

Note: Sample includes forty of the world’s largest economies and relevant players in clean energy supply chains

value-added industry and diversify their FDI in the extractive sector. When engaging in 
minerals with other OECD countries, the United States should focus such efforts on joint 
R&D for advanced processing and metallurgy techniques, as it has done with Australia, and 
could expand Finland and Canada.  

Conversely, the twenty-one hydrogen collaborations observed from the United States 
was not a strategic use of political capital. The analysis shows that despite winning on 
MOUs, hydrogen received zero market-shaping policies for its key challenges: supply 
chain choke points or advanced breakthroughs in producing cheap, clean hydrogen. And 
such criticism is not merely due to bearish sentiments plaguing clean hydrogen markets in 
2025.29 Opportunities for U.S. hydrogen exports—even for derivatives like ammonia and 
methanol—were likely to be modest and take years to materialize.30 In most cases, hydrogen 
MOUs were likely designed to sway countries toward cleaner hydrogen demand, which 
did not trigger U.S. production nor solve national challenges in hydrogen technology, like 
production gaps in electrolyzers and correlated access to niche platinum and platinum group 
metals.31 Hydrogen was likely an easy victory for the odd consortium of new guard climate 
diplomats and old guard energy security career service officials. Everyone could agree on 
cleaner molecules. 
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An area where diplomatic efforts could—eventually—yield exports is nuclear technology 
(see Figure 4). Nuclear power has unparalleled bipartisan support in the United States and 
is re-emerging as a key technology in great power competition, especially amid China and 
Russia’s lead in these industries and supply chains.32 However, the U.S. nuclear industry 
needs a jumpstart at home before expanding abroad. It is facing domestic challenges of 
a lagging labor force, supply chain gaps, and a stalled pipeline of new projects.33 While 
domestic capabilities are rebuilt, U.S. foreign policy institutions could continue long-term 
outreach strategy to prepare the ground for future competition with Chinese and Russian 
reactor rollouts in emerging nuclear energy states. 

Over thirty countries are developing nuclear power programs, but U.S. firms face export 
constraints in the absence of a mature industry and robust financing measures to match. To 
engage with new countries on joint nuclear development, bilateral Section 123 agreements 
help enforce nonproliferation and supply chain safety standards. While effective in 
managing proliferation, the stringent requirements of these agreements—such as prohibiting 

Figure 4. Mapping U.S. Nuclear Engagement and Export Potential 
U.S. Nuclear Engagement by Type of Cooperation

Source: Authors’ analysis of U.S. Department of State, U.S. Department of Energy, U.S. Development Finance Corporation, U.S.  
Export-Import Bank documents and press releases. 

Note: Low indicates a signed Nuclear Cooperation Memorandum of Understanding (NCMOU); Medium represents a Section 123 
Agreement with or without an accompanying NCMOU or nuclear R&D MOU; High indicates U.S. project finance from DFC or EXIM, 
contingent on the status of a Section 123 Agreement. This map is illustrative; boundaries, names, and designations used do not  
represent or imply any opinion on the part of Carnegie or the authors. Dotted lines represent approximate disputed boundaries and 
contested territory and the gray areas represent contested territory between China, India, and Pakistan.
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domestic uranium enrichment—can make U.S. offers less appealing than those from China 
or Russia, which come with fewer strings attached. To address this, the State Department 
introduced the more flexible Nuclear Cooperation MOU (NCMOU) framework, seeking 
gradual engagement and potentially laying the groundwork for future 123 agreements. 
While NCMOUs have targeted partnerships on next-generation small modular reactors and 
helped the Philippines transition to a full 123 agreement in 2024, their overall effectiveness 
remains unclear.34 

Other notable areas for MOUs and market-shaping mechanisms include battery energy 
storage, geothermal, and heavy industry, including sustainable aviation fuels (SAF). While 
all of these sectors are viewed as potential opportunities of U.S. industrial strength, they 
have varying degrees of immediate importance. In recent years, the United States has begun 
elevating geothermal energy in diplomatic dialogues, notable in recent ministerial dialogues 
through the Partnership for Transatlantic Energy Cooperation.35 Despite these discussions, 
Washington has likely missed an opportunity to promote its geothermal drilling interests 
abroad with a relatively low number of collaborations, especially given the technology’s 
increasing global opportunity in next-generation systems.36 Going forward, as novel U.S. 
energy storage systems come to market and innovative SAF technologies become sought 
after, U.S. foreign financing arms could advance exports and joint-ventures abroad. It 
should be noted that carbon capture, utilization, and storage (CCUS), which received the 
fourth-most MOUs of any vertical, is still relatively niche, ineffective, and uneconomic.37 

Technology diplomacy for carbon capture should adjust accordingly and focus on unlocking 
new, more effective techniques and developing secure, long-term means of storing carbon, 
potentially through existing frameworks like the Global Carbon Challenge.

 Multilateral Frameworks and  
Sector-Specific Initiatives
In addition to these bilateral engagements, the United States has pursued its energy 
technology and mineral agenda through mini- and multilateral architectures. 
These groupings have primarily sought to address minerals, nuclear, and industrial 
decarbonization—leaving opportunity for additional engagement with high-priority 
American industries like geothermal development and carbon removal R&D. While 
it remains difficult to gauge the impact of these arrangements, they are likely more 
effective than larger forums like the Clean Energy Ministerial and Mission Innovation, 
which, although helpful for agenda-setting, have proven unable to strengthen more 
targeted supply chain and industrial challenges due to large constituencies and weak 
enforcement mechanisms. This conclusion is not to dissuade the importance of larger-scale 
multilateralism, but to emphasize the more pragmatic potential of leveraging a smaller pool 
of actors with a higher gradient of shared interests and objectives. 
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Minerals, including their related infrastructure development and investment environment, 
have been a top priority thus far. Most notable is the State Department’s MSP in 
collaboration with Australia, the EU (including individual members), India, Japan, 
Norway, South Korea, and the UK (see Figure 5). The consortium has worked to harmonize 
environmental and community standards, as well as de-risk investment in strategic mineral 
projects for the likes of rare earths, cobalt, nickel, and graphite, as well as recycling. 
38 Although the MSP has been successful in developing a pipeline of new projects and 
creating a platform for non-Chinese mineral supply chains—beyond capacity building—is 
an ongoing challenge. In conjunction with the MSP, the United States has launched the 
Partner for Global Infrastructure Investment with G7 partners to counter China’s Belt 
and Road Initiative.39 This project has largely prioritized developing non-Chinese rail and 
port infrastructure for the Lobito Corridor, a high-opportunity commodity route between 
Angola, the Democratic Republic of the Congo, and Zambia.40 

Figure 5. Mapping the Minerals Security Partnership 
MSP Members Represent Demand Pull, While Forum Countries Offer Significant Reserves

Source: Mineral Security Partnership, U.S. Department of State, Accessed January 15, 2025, https://www.state.gov/minerals-security-
partnership/; EU and U.S. Welcome New Members to the Minerals Security Partnership, European Commission, Accessed January 15, 
2024, https://policy.trade.ec.europa.eu/news/eu-and-us-welcome-new-members-minerals-security-partnership-2024-09-27_en. 

Note: This map is illustrative; boundaries, names, and designations used do not represent or imply any opinion on the part of Carnegie 
or the authors. Dotted lines represent approximate disputed boundaries and contested territory and the gray areas represent contested 
territory between China, India, and Pakistan.
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Other sector-specific, minilateral forums have been used for technology developments. For 
example, the Sapporo 5 initiative has been an important approach for non-Russian and non-
Chinese nuclear development.41 The group, consisting of Canada, France, Japan, the UK, 
and United States, sought over $4 billion in new, allied nuclear investment to help diversify 
supply chains. After making significant progress, most parties involved have experienced 
new and mutually beneficial developments ranging from increased enrichment capacity to 
facilities for new nuclear fuel production.42 The United States should replicate this program 
with high-opportunity sectors, especially with geothermal, which, as mentioned, has so far 
received modest diplomatic engagement compared to its increasing domestic industrial potential. 

Heavy industry—representing a significant challenge to climate goals—was the recipient of 
nonbinding private sector initiatives and a failed transatlantic clean trade agreement. The 
First Mover’s Coalition acted as a platform to help match corporate offtakes for first-of-a-
kind industrial products or technologies.43 While private sector coordination is welcome, 
it should be accompanied by coherent government-to-government strategies focused on 
establishing aligned standards and paving the road for clean trade policy. The primary 
example of this was the Global Arrangement on Sustainable Steel and Aluminum, in which 
the United States and EU strove to carve a free trade deal that incorporated low-carbon 
standards for industrial goods. The deal failed, largely because of how politically difficult it 
is to pass a domestic price on carbon in the United States (let alone harmonizing one with 
Brussels).44 Given Europe’s commitment to green trade policies, the United States should 
not abandon these talks, but should continue to pursue such avenues, especially amid the 
national potential to efficiently produce novel, low-carbon goods.  

U.S. diplomatic engagement on low-emissions industrial development could prioritize 
partnerships with other actors seeking to gain a foothold in hard-to-abate sectors. Gulf 
states, for example, are primed to ramp up significant primary steel capacity and also 
processing plays like in aluminum and copper production.45 The United States should 
commit to coordinate with these newcomers before new, high-carbon capacity comes online 
and locks in emissions growth. With early intervention comes the potential to harmonize 
standards, laying a groundwork to negotiate subsequent market shaping initiatives including 
a reimagined and broader approach to the defunct Global Arrangement on Sustainable 
Steel and Aluminum. The United States can utilize existing industrial expertise through 
groups like the International Trade Administration’s (ITA’s) International Trade Advisory 
Committees (ITAC). ITACs 5 and 11—focusing on critical minerals and nonferrous 
metals and steel, respectively—offer forums to engage U.S. corporate leaders and labor 
representatives alike.46 
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Figure 6. Clydebank Declaration Signatories and Green Shipping Corridors 
Green Shipping Corridors Operationalize Clydebank Commitments

Sources: COP26: Clydebank Declaration for Green Shipping Corridors, United Kingdom Department for Transport, December 6, 2023, 
https://www.gov.uk/government/publications/cop-26-clydebank-declaration-for-green-shipping-corridors/cop-26-clydebank-
declaration-for-green-shipping-corridors; Jonathan Whiting, “Green Shipping Corridor Route Tracker,” Mission Innovtion, Accessed 
February 10, 2024, https://mission-innovation.net/missions/shipping/green-shipping-corridors/route-tracker/ 

Note: This map is illustrative; boundaries, names, and designations used do not represent or imply any opinion on the part of Carnegie or 
the authors. Dotted lines represent approximate disputed boundaries and contested territory.

Further participation in international green shipping corridors (see Figure 6) would benefit 
American infrastructure and expertise in legacy industrial applications—particularly storage 
terminals for ammonia, methanol, and liquid natural gas. Already, the United States has 
laid the groundwork for clean shipping routes, engaging relevant counterparts from key 
partners including Saudi Arabia, the UK, and Vietnam.47 These public-private partnerships 
are enabled for low-emissions maritime shipping by rolling out bunkering infrastructure 
for alternative-fuel capable ships in ports along major sea lanes.48 The United States is well 
positioned to support these infrastructure expansions, particularly in regions overlooked 
by existing green corridors like East Africa, Central America, and South Asia (especially 
notable given their importance as mineral suppliers). Targeted engagement with relevant 
port authorities and national governments to provide early-stage feasibility assessments and 
technical assistance will remain critical and could build on efforts from the Department of 
Transportation and ITA. 
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Some multilateral forums have remained largely untapped, and there is ample room for 
advancing new, sector-specific fora analogous to the Sapporo 5. Notably, the Quad—a group 
including Australia, India, Japan, and the United States—includes clean energy supply 
chains in its stated principles and has held discussions on these issues, but it has not yet 
offered any apparent market shaping decisions.49 While seen as an ineffective platform, likely 
due to lack of alignment between stakeholders, these partnerships could be used to advance 
sectors like non-Chinese minerals extraction and processing, as well as solar photovoltaic 
manufacturing given the players involved. Similar architectures to the Sapporo 5 might be 
considered for other areas of American strength. 

Science diplomacy for clean energy has been an unnoticed—and perhaps 
underappreciated—avenue in multilateral efforts.50 Alongside existing bilateral initiatives 
and exchanges with research institutes, the U.S. Energy Department developed the Net-Zero 
World Initiative, which allowed the department’s seventeen world-leading national labs 
(which study various facets of energy systems) to help emerging and developing markets 
wrangle their own technological and market barriers. The program included countries like 
Chile, Egypt, Indonesia, Nigeria, Singapore, and Ukraine and helped nations develop their 
own strategies and policies to advance new energy integration.51 Ultimately, it set a new 
precedent for the scale of utilizing science diplomacy and sharing U.S. expertise, one that 
should be continued, especially in areas where U.S. technological strength is pronounced, 
like geothermal drilling, long-duration storage, or the implementation of virtual power  
plant software. 
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Figure 7. Other U.S. Multilateral Clean Energy or Industrial Partnerships 
Sector-specific multilateral agreements expanded under the past two administrations

Source: Compiled documents from the White House Briefing Room, U.S. Department of Energy, U.S. Department of State, U.S. Department of 
the Treasury, Office of the United States Trade Representative, U.S. Trade and Development Agency, U.S. Agency for International Development.
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 Policy Recommendations
An ongoing observation of this analysis is that diplomatic engagement outpaced funding. 
Going forward, the United States should prioritize deploying capital and shaping markets. 
Alongside the myriad of sector-specific suggestions outlined in this analysis, expanding the 
U.S. government’s ability to finance technology and mineral projects abroad is essential 
to develop durable new supply chains. Further, delivering on diplomatic pledges to trade 
partners is a necessity to preserving trust in U.S. development agendas and countering 
China’s ability to finance projects abroad. Over the next two years, both DFC and EXIM 
will be up for congressional reauthorization, presenting new opportunities to expand foreign 
financing. These will present enormous potential changes in available funds to advance U.S. 
exports and de-risk supply chains abroad. 

For DFC, policymakers could increase how much and where it can deploy funds. For 
example, Congress might increase its contingency liability cap and the spending cap on 
individual projects. Expanding funding to higher-income countries, while maintaining 
a baseline threshold for development, could help stimulate a wider array of opportunities 
in countries with critical materials or industrial capabilities. Other innovative financial 
frameworks could be considered, like how DFC accounts for equity investments, so it is not 
treated as direct spending, allowing more flexibility and reinvestment. And lastly, innovative 
measures could be deployed to mitigate political risk—by expanding its reinsurance 
funding—or technological risks—by easing repayment rules for early-stage projects. The 
latter two being especially important to priority areas like mineral production and next-
generation clean firm power development. 

In 2026, EXIM reauthorization will provide opportunities to enhance alignment with 
these technology verticals. Expanding the definition of renewable energy under the 
China Transformational Exports Program (CTEP, designed to counter China’s exports) 
to a technology-agnostic approach that includes nuclear, energy storage, clean tech 
manufacturing, mineral processing, and grid infrastructure would improve EXIM’s 
flexibility in supporting these critical industries. Raising the default rate cap could enable 
larger energy transactions, particularly relevant for capital intensive nuclear or grid projects. 
Similarly, a National Interest Account—aggregating existing strategic investment platforms 
like CTEP under a single account—could allocate funding specifically in service of strategic 
national goals with higher risks thresholds and a focus on international cooperation.52 For 
example, it could be used to co-invest with other development finance institutions and 
sovereign wealth funds in areas of mutual strategic alignment. 

While EXIM and DFC are both center stage and have incoming legislative opportunities, 
lesser-known agencies should not be forgotten. In particular, USTDA, which provides tech-
nical assistance and feasibility studies, should be viewed as a potent first-mover in developing 
projects abroad. Going forward, USTDA’s staff and remit should be tailored to focus on spe-
cific technology verticals and supply chain vulnerabilities with foreign partners—particularly 
those in Africa and Southeast Asia where opportunities for mineral diversification, geothermal 
development, and low-cost clean tech manufacturing are notably high.53 
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Unlocking financing and creating more opportunities for market-shaping developments 
could specifically be used to strengthen existing frameworks and trade architectures. For 
example, the United States-Mexico-Canada Agreement reauthorization, slated for 2026, 
could be an opportunity to align North American mineral production and establish 
standards for regional, carbon-intensive products. The negotiations will face challenges with 
Mexico’s recent statist push in its power market, which the United States might circumvent 
by helping Mexico’s state-owned electric utility develop clean power plants with American 
and Canadian made products like wind turbines, solar panels, and especially, geothermal—
all of which have near endless, untapped resources in the country.54 A newly invigorated 
DFC and EXIM could help stimulate these types of projects. 

New funding opportunities would be essential in bolstering progress of sector-specific 
multilateral architectures in key areas like minerals, carbon management, nuclear, and 
shipping. Despite developing a handful of mining and processing projects, the Mineral 
Security Partnership Finance Network—which provides catalytic funding to commodity 
rich countries—would benefit from new sources of capital to draw in investment from other 
actors. The Global Carbon Management Challenge—which focuses broadly on industrial 
decarbonization—could be used to promote America’s arsenal of novel, breakthrough clean 
heavy industries like cement, fuels, and chemicals in partner countries.55 The Clydebank 
Declaration and Green Shipping Challenge, which both aim to operationalize green 
shipping infrastructure by coordinating stakeholders, should focus on linking the existing 
network of disparate green shipping corridors—with a particular emphasis on establishing 
technical assistance programs for overlooked ports in Africa, South America, and South Asia.56

The United States should seriously consider its industrial advantage in geothermal and 
long-duration storage technologies and build analogous forums to promote its technologies. 
A next-generation geothermal consortium could bring in high-opportunity players across 
continents including Chile, Hungary, India, Italy, Japan, Kenya, Mexico, Nigeria, the 
Philippines, and Tanzania, to build an early project pipeline for novel geothermal techniques 
abroad, which USTDA could support.57 A similar group for long-duration energy storage 
could help stimulate demand for U.S. storage technologies abroad in markets with high-
penetration of intermittent renewables.

Lastly, recent efforts in science diplomacy should be maintained and focused on technologies 
that unlock future U.S. industries or help a foreign partner de-risk a supply chain 
Washington deems important. Key examples include focusing international R&D on 
technologies like supercritical geothermal resources, geologic hydrogen, and nuclear fusion, 
which all have the potential to unleash varying degrees of energy abundance, and which 
the United States is well positioned to unlock.58 Other areas to target could be collaborating 
on developing perovskite solar cell supply chains with Japan, a leader in perovskite R&D, 
and other Quad members, which, eventually, could supplant the polysilicon supply chain 
that China has cornered.59 Above all else, initiating a multipartner initiative akin to the 
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Manhattan Project to remove carbon from the atmosphere will be essential to pooling the 
world’s best resources in building multiple technological pathways to preserve the stability 
of the climate. U.S. expertise is well positioned to lead in this research, and the fate of the 
planet is at stake.

 Conclusion
To best optimize U.S. foreign policy for energy technology and minerals, diplomats and 
trade delegates should learn from these past experiences. In some instances, greater levels 
of intra-ministerial coordination will be essential to ensuring coordination can achieve 
goals beyond agenda setting. In engaging bilaterally or multilaterally, U.S. delegations 
should extend beyond key diplomats at the Energy and State Departments, and should 
include delegates from lesser sought-after agencies like USTDA and ITA, which have 
an underappreciated potential to stimulate trade discussions and unveil new market 
opportunities. When working in such coordinated groups, policymakers might take a 
clear-eyed view of what national strengths and weaknesses are endemic to the American 
industrial base. They should focus on key choke points—not broad verticals—and promote 
sectors that can yield shorter-term export results—not long-term aspirations. This level of 
pragmatism will be necessary to meaningful sway these emerging, clean energy markets in 
favor of U.S. national interests. 
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