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From the Lab to the Grid: 

An Action Plan for U.S. Advantage in Fusion Energy1 

 
Introduction 

Fusion energy could put the power of the Sun on Earth. As a clean, limitless energy source,418 fusion 

could power the electric infrastructure of the future and help to achieve decarbonization goals.419 

Fusion’s economic potential extends far beyond what is conceivable today.420 Geopolitically, it 

could rewire foreign energy dependencies and unlock new defense and space capabilities.421 

Secure access to fusion will be a national security imperative, and fusion leadership would be a 

boon to the nation. 

 

The Decade of Fusion is Here 

A fusion future can soon be realized.422 Thanks to private sector efforts, a commercially-practical 

fusion reaction that creates more energy than it consumes423 could be achieved as soon as 

2024.424 A race for scale and commercialization will follow. If the United States organizes, it can 

win this race. The next decade will determine which countries become importers versus exporters 

of fusion. The Biden Administration’s Bold Decadal Vision for Commercial Fusion is a key step in 

the right direction.425 Now the nation must execute and build upon that vision to reap the 

economic, social, and geopolitical benefits that fusion can offer.  

 

Guiding Policy:  

The government must treat fusion as a strategic commercial endeavor rather than purely a 

science mission. Bringing fusion from the lab to the grid will require a series of smart business 

decisions: planning beyond the initial technological breakthrough; focusing ecosystem actors’ on 

their competitive advantages; accelerating results through incentives; and cultivating fusion 

talent. 

 

Action Plan Overview 

With the might of the private sector, the United States can win the race for commercial fusion.426 

A coordinated effort by the U.S. Government to fund, implement, and empower commercial 

fusion will unleash a new industry – centered in America – that addresses key climate and 

geopolitical challenges. Such an action plan should contain the following core elements: 

 

● Get Fusion On the Grid by 2030 
● Empower DOE with a Commercial Fusion Mission 
● Leverage Actors’ Core Strengths 

 
1 See Future Platforms Interim Panel Report, Special Competitive Studies Project (November 2022). 
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● Add Government Fuel Where it Will Accelerate Commercialization 
● Determine a Basic Regulatory Framework Within the Next Year 
● Balance Information Sharing and Intellectual Property Protection 
● Bolster the Fusion Supply Chain 
● Foster a Broad Base of Fusion Talent  

 

Diagnosis: 

The private sector has accelerated decades of research in national and collaborative 

international labs, collectively investing more than $5 billion in fusion’s development.427 The 

United States is the hotbed of this commercial fusion activity, housing more than half of the 

world’s 35 known fusion companies.428 Commercial actors have progressively shortened the 

timeline for demonstrating a net-positive fusion reaction to 2025, and have announced plans for 

fully-operational pilot facilities producing electricity by the early 2030s.429  

 

Regardless of who achieves the first breakthrough, fusion will ultimately be a race for commercial 

scale. This demands additional innovation and scale in materials, compute, and manufacturing as 

well as concurrent efforts to update regulations. Advancements in AI have already enabled430 – 

and will continue to enable – faster and more efficient fusion research and development.431 

Furthermore, national advantages in materials engineering432 and manufacturing433 may need to 

be cultivated to meet requirements of demonstration and operational facilities. Private fusion 

firms are sufficiently capitalized and likely will be able to achieve specific technological 

milestones, but government support will be key to catalyze and scale a commercial ecosystem.  

 

Recognizing the need for national leadership, the U.S. Government recently launched a laudable 

Bold Decadal Vision for Commercial Fusion Energy.434 Already the vision has increased 

coordination within government, and efforts such as the Department of Energy’s (DOE) 

milestone-based development program are expanding public-private partnerships.435 

Nonetheless, shifting fusion from a purely scientific to a commercial mission will require a deep 

cultural shift within the government.  

 

Other nations have also recognized fusion’s importance, and some are better organized for the 

race ahead. The United Kingdom, for example, has made fusion a central tenet of its Ten Point 

Plan for a Green Industrial Revolution,436 selected the location for a national pilot plant,437 and 

attracted foreign fusion companies through a favorable regulatory environment.438 More 

troublingly, China has plans for a fusion pilot plant and is replicating U.S. companies’ 

technological approaches.439 Even if not the first to achieve a breakthrough, China’s ecosystem 

would likely be able to rapidly catch up and scale fusion technology – as it did with solar 

photovoltaics a decade ago.440  

 

Action Plan Elements: 
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Get Fusion On the Grid by 2030:  
Private sector progress has already compressed government fusion timelines by over a decade. 

Companies expect to achieve net energy by 2024 or 2025, are building pilot plants today that 

they expect to be operational as soon as 2030, and believe they can put fusion on the grid by the 

early 2030s.441 With the right incentives, the government can accelerate those timelines. 

Congress has appropriated $50 million for a DOE Milestone Program to support commercial pilot 

plant efforts,442 but longer-term and higher-dollar funding will be required to instill commercial 

confidence and enable long-term government planning.443 

 

● To incent competition among companies to achieve their pilot plant plans on an even 

shorter timeline, the Biden Administration should announce a “Fusion Energy 

Earthshot”444 of having at least three fusion pilot plants on U.S. soil successfully deliver 

fusion energy to the grid by 2030. 

 

● Congress should fully appropriate the $325 million authorized for the DOE Milestone 

Program.445 DOE should use companies’ milestone program applications to inform future 

fusion funding, starting with the FY24 budget request.  

 

● A National Mission Manager (NMM) in government should be empowered and held to 

account for getting fusion to the grid. The NMM must have the necessary budgetary and 

legal authorities to effectively implement the national action plan.  

 

● The NMM should actively encourage multiple technical pathways — including magnetic, 

inertial, and magneto-inertial — for fusion at this stage. Competition amongst companies 

on different tech paths could accelerate commercialization, reduce the cost to consumers, 

mitigate supply chain vulnerabilities, and ultimately enhance the United States’ 

competitive position.446  

 

● The government should validate technical progress and set new fusion milestones to signal 

to private markets, lawmakers, regulators, suppliers, and the public the growing reality of 

commercial fusion. 

 

Empower DOE with a Commercial Fusion Mission:  
Fusion can no longer be an incremental science mission within DOE.447 A program office with 

budgetary authority and a commercial fusion mission will be necessary to move fusion from the 

theoretical to the practical. The time to create this office is now. Waiting until a breakthrough 

occurs to create such an office will yield valuable time to other countries who will seek scale and 

commercialize the technology first.  
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● Congress should create an Office of Fusion Energy at the Department of Energy to 

implement the Bold Decadal Vision. The office’s mission should be to get fusion on the grid 

and ultimately serve as the policy apparatus for a thriving U.S. fusion ecosystem.448 DOE’s 

Lead Fusion Coordinator could serve as the National Mission Manager.449  

 

Leverage Actors’ Core Strengths:  
Different actors in the fusion ecosystem bring different strengths to the table. The U.S. 

Government can increase the impact of the Bold Decadal Vision by doubling down on what is 

already working, while streamlining efforts that are unnecessarily duplicative. Aligning 

ecosystem efforts around actors’ core strengths in the following ways would streamline progress 

and deliver more impactful results:  

 

● Fusion companies should focus on achieving a fusion breakthrough and competing against 

one another to build the best fusion pilot plants and commercialization plans. 

 

● DOE and the national labs should focus on developing the supporting infrastructure (such 

as test stands), basic R&D, and science that will enable industry.450 Additionally, they 

should lead the charge in supporting the education and training of the next generation of 

fusion energy scientists, engineers, and professionals. 

 

● Public-private partnerships (PPPs) should be targeted to the areas of greatest potential 

impact. Government’s scientific know-how and resources can continue to help de-risk and 

incentivize the frontiers of fusion research but must also increasingly help build out a 

commercial fusion ecosystem.  

 

Add Government Fuel Where It Will Accelerate Commercialization:  
Government spending on fusion will be essential both for catalyzing a commercial fusion 

ecosystem and eventually for supporting the delivery of fusion energy as a public good. The 

science programs underway today will remain important for driving the field forward, but 

Congress should make fusion activities eligible for other climate and national security-related 

funding vehicles today, and should prepare to grow the funding pot for longer-term fusion needs 

tomorrow. In the meantime, the government may find private actors interested in voluntarily 

supporting longer-term ecosystem needs. 

 

○ Continue Partnerships like INFUSE & ARPA-E:451 The annually-recurring DOE INFUSE 

program, which gives companies access to labs and up to 80 percent government cost 

share,452 should be sustained as a recurring expenditure and should focus on high-risk 

projects and proof-of-concepts for associated technologies that support the fusion 

ecosystem. Fusion-focused ARPA-E programs – which have leveraged 5-15x government 



S P E C I A L  C O M P E T I T I V E  S T U D I E S  P R O J E C T  

 
 

 5 

dollars in private investment453 – should be appropriated on a recurring rather than one-

time basis.  

 

○ Include Fusion in Other Existing Programs: Government should consider additional 

vehicles for funding and partnering with fusion companies, such as making fusion-related 

activities eligible for clean energy tax credits. If fusion meets key mid-decade milestones, 

these programs should be expanded to add additional funds to support a fusion-focused 

buildout. 

 
○ Align Investment Now for Longer-Term Needs: The government should start planning for 

and aligning funding to build the R&D facilities and infrastructure, like test stands, that will 

be necessary to scale commercial fusion. Government can rally voluntary private 

investment around these ecosystem gaps by convening investment alignment working 

groups. While the government should ideally lead in funding R&D facilities, private actors 

could get the ball rolling on long pole items like the Fusion Energy Sciences Advisory 

Committee (FESAC)-recommended Fusion Prototypic Neutron Source (FPNS) test 

facilities.454 

 

Determine a Basic Regulatory Framework Within the Next Year:  
Companies need to know the regulatory world within which they will be operating to map their 

fusion commercialization plans. The Nuclear Regulatory Commission (NRC) is considering three 

basic options for fusion regulation: a materials framework like particle accelerators, a utilization 

framework like fission, or a hybrid of the two.455 Adopting fission regulations for fusion – a 

fundamentally safer energy source – would likely drive commercial actors out of the United 

States.456 Prolonged regulatory uncertainty via a hybrid approach would risk the same, and could 

cede to rivals first mover advantage in setting global safety standards and shaping international 

standards bodies.  

 

● The NRC should vote as early as possible to codify the use of a byproduct materials 

framework (Part 30) to regulate fusion, rather than a utilization framework (Part 53) or a 

hybrid approach (Part 30/Part 53).457 The details of these regulations can be worked out 

over a longer timeline, but a basic framework that separates fusion from fission must be 

determined today.  

 

Balance Information Sharing and Intellectual Property Protection:  
As with much of the science community, fusion research has been highly collaborative. The rise of 

private fusion companies has begun to shift those traditional information sharing paradigms. 

National labs have decades of R&D experience, but gaps in the discourse between the labs and 

private companies can cause commercial actors to waste resources reinventing the wheel. 

Public-private partnerships can help bridge those gaps and foster needed trust, but all ecosystem 
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actors must recognize and guard against unlawful or unwanted knowledge transfer. Rivals are 

already attempting to duplicate U.S. fusion companies’ successes,458 and as fusion becomes a 

commercial reality, sabotage and IP theft will likely grow.459  

 

● DOE should leverage ongoing and new PPPs to enhance information sharing between the 

national labs and commercial fusion companies, and should explore mechanisms for 

streamlining contracting and IP sharing processes so that PPPs can keep pace with 

industry. 

 

● The government should provide companies at the leading edge of fusion technologies with 

access to adequate training and resources to mitigate information security vulnerabilities 

such as cybersecurity risks and intellectual property theft. 

 

● ITER, a scientific collaboration amongst 35 countries, should remain an important driver 

of international fusion research and information sharing.460 Looking ahead, ITER can also 

provide a forum for shaping the global norms of an international commercial fusion 

ecosystem and a model for how democracies can engage in global research and 

development while building in select research security measures. 

 

Bolster the Fusion Supply Chain:  
Fusion supply chains that used to exist in the United States have degraded due to long government 

timelines and have since moved abroad where they are vulnerable to geopolitical forces.461 

Already, some fusion startups have reported that they have trouble sourcing complex 

components from within the U.S. due to an absence of domestic firms capable of manufacturing 

them.462  

 

● The NMM should lead a public-private roadmapping exercise to identify supply chain 

bottlenecks for the wider set of inputs required for commercialization and reshore or 

friendshore suppliers of key precision materials.463 Leveraging the commercial demand 

for complex industrial components to scale a durable fusion supply chain can concurrently 

help drive a revitalization of U.S. manufacturing.  

 

Foster a Broad Base of Fusion Talent:  
The United States must convince the 21 commercial fusion companies464 based in the U.S. to stay 

and attract the fusion entrepreneurs of the future. Public-private incentives and regulatory 

certainty will go a long way, but must deliver before the business equation pushes firms abroad.  

 

● Framing work associated with fusion as part of a bold, national mission – such as powering 

the nation on limitless, clean energy – can drive educational investments and inspire future 

generations to pursue careers to help recreate the power of the sun on earth.465 
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● Experts can help policymakers at all levels, including state and local officials, understand 

the potential of fusion energy and disseminate the benefits regarding fusion’s safety and 

its potential to their constituents. 
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