
The Global Fusion 
Industry in 2023

Andrew Holland
Chief Executive Officer

Canadian Workshop on Fusion Energy Science and Technology
October 24, 2023



Overview: The Private Fusion 
Industry Today
• 43 verified private fusion companies
• $6.2 billion in investment
• 13 new fusion companies
• Increasing optimism on timescales
• Growing interest from governments in 

Public Private Partnerships
• Growing geographical diversity
• But – many challenges remain



FIA Membership
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THEA ENERGY (FORMERLY PRINCETON STELLARATORS)
Thea Energy reinvented the stellarator, enabling systems to be simpler than previously thought possible. The 
Company’s proprietary system architecture leverages arrays of planar coils to replace the complex and 
highly precise modular coils required in all other stellarators, allowing for accelerated deployment of fusion 
power plants.  

Location Princeton, New Jersey, USA
Contact Details info@thea.energy
Year founded 2022
Founder Names David Gates, Brian Berzin, Matt Miller
Primary target markets Electricity generation, Medical
Total declared funding to date $23,000,000
Employees (incl. full time consultants) 20
General approach Magnetic confinement
Specific approach Stellarator
Fuel Source DT
Planned energy capture approach Lithium neutron ‘blanket’
Pilot plant timescale Pilot plant in the 2030s.

Anticipated MWe of first commercial 
operating facility

>200 MWe

Interim plants or facilities planned Steady-state neutron source stellarator system operation 
before 2030.

Milestones in past 12 months Development of a new, proprietary stellarator architecture 
utilizing an array of smaller, simple, and more economical 
HTS planar coils. This redesign of the stellarator allows for 
an unprecedented degree of control and configurability 
with better confinement than ever before and allows for 
entire system sectors to be accessed for maintenance. 
Selected for a DOE Milestone-Based Fusion Development 
Program award.

Key collaborators/partners Numerous collaborations with national labs, academic 
institutions, and industrial partners.

FIA
MEMBER



Company Growth 
1992-2023



Private Funding Growth 
2021-2023
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A Global Industry 
Led by American Companies

• 25 American Fusion 
Companies
• With > 80% of the investment

• Growing global diversity
• 12 countries with at least one 

fusion company
• A global supply chain
• A global workforce
• Global scientific leadership



Variety of Approaches



Notable investments 
since last survey
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3. Notable iNvestmeNts siNce the last surveyHIGHLIGHTS 
TO DATE       

1. FuNdiNg For FusioN compaNies

$6,210,890,875 ($6.2bn)*  

$5,939,271,000 ($5.9bn)

$271,620,000

Public

Total

Private

* Some figures have been rounded. Some funding was declared privately, hence total figure here is higher than 
combined figures stated in company profiles.

2. chaNge siNce 2022 survey
Commonwealth 
Fusion Systems
($2bn+) 

ENN Helion 
Energy 

SHINE
Technologies 

TAE Technologies 
($1bn+) 

General 
Fusion

Tokamak 
Energy 

Zap 
Energy 

4. compaNies with $200m iNvestmeNt or more

5. locatioN
    By primary HQ

Canada
1

Australia
1

New Zealand
1

China
2 Japan3

Germany3

Italy
1

UK
3

Sweden
1

USA
25 France

1

Israel
1$4.8bn  secured at time of 2022 survey

$1.4bn  increase in total funding since 2022 (including some funding not previously declared)
43 responses vs 33 in 2022 and 23 in 2021
13 companies founded or emerged from stealth mode  
3 companies folded/joined others

 
 
 

SHINE 
Technologies 

$50m

 
 
 

Avalanche

$41m

 
 
 

General 
Atomics 

$20m
 
 
 

Focused  
Energy

$67m
 
 
 

n-Tao 

$22m

 
 
 

THEA 
Energy 

$23m
 
 
 

ENN

$200m
 
 
 

Energy Singularity 
Fusion Power 

Technology

$55m

 
 
 

TAE

$250m

 
 
 

Kyoto 
Fusioneering 

$79m



Trends: Broad-Based 
Investment
• 27 announced capital raises

• Median raise: $9,000,000

But…a difficult investment environment for large raises? 



+
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Why Now? 
Fusion is READY

Today’s Scientific and Technological 
Advances Enable Breakthroughs

New Materials 
New materials, including High Temperature Superconductors, 
advanced lasers, new alloys, power management chips, and more 
enable smaller, cheaper machines.

High Speed Computing
Advances in computing power allow advanced modeling and the 
application of artificial intelligence to experiments.

Greater Scientific Understand of Plasmas
Breakthrough fusion experiments at NIF and elsewhere will bring 
greater fidelity to models and enable faster experimentation.

Advanced Manufacturing 
Will allow quick and cheap production of components in complex 
shapes and with new materials.

Business Model Improvement
The application of the Silicon Valley-style venture capital has 
injected funding, urgency, and greater tolerance of risk.

Historical progress shows continuous 
advances towards fusion energy



Why Now? 
The world NEEDS fusion

Meeting the world’s climate goals 
are almost impossible without 
massive deployment of zero-
emissions dispatchable power. 

Fusion is a Climate 
Solution

Source: U.S. Long Term Climate Strategy: Domestic 
Climate Policy Office and the State Department, 2021

Fusion is a Business 
Opportunity
Bloomberg: fusion energy industry 
could be valued at $40 trillion 

McKinsey: fusion could be 
“dominant” source of energy in 
Europe by 2050

Fusion companies already are 
spending over $500m per year

Fusion energy will break the 
geopolitics of energy, so that no 
dictator can control the price of 
energy. Fusion energy will be  
manufactured, not mined.

Fusion provides Energy 
Security



Growing Confidence
• 88% expect fusion power on the 

grid in the 2030s or before 

• 84% expect commercial cost 
competitiveness on same 
schedule
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11. approach

12. Fuel source

13. predictioNs/challeNges

1 Electrostatic Hybrid 
9 Inertial confinement
21 Magnetic confinement
1 Hybrid magnetic and electrostatic confinement
5 Magneto-intertial
1 Muon-catalyzed fusion 
1 Non-thermal laser fusion
1 Closed Orbit, velocity resonant systems
1 Rydberg matter fuel-based fusion (non-traditional)
2 Non-traditional concepts/Not stated/TBC

1 Dense Plasma Focus
1 Direct laser-driven pB11
1 Epicyclotron: a hybrid beam background approach
1 Electro-centripetal confinement with magnetic plasmas not in thermodynamic equilibrium
3 Field Reversed Configuration
1 Hypervelocity Gradient Field Fusion 
1 Laser-driven inertial confinement
1 Laser-driven Direct Drive Inertial Confinement Fusion
1 Levitated Dipole
1 Magnetic mirror
1 Mirror machine
1 Magnetized target fusion
1 Modified Stellarator
1 Muon-catalyzed fusion with high density fuel
2 Magnetic-electrostatic confinement
1 Magnetized Liner Inertial Fusion (MagLIF)
1 Plectonemic reconnection
1 Poloidal magnetic confinement, e.g. Levitron, LDX, Intrap
1 Pulsed magneto-plasma pressurized confinement
1 Shock-driven inertial confinement
1 Spindle cusp, superconducting shielded-grid Inertial Electric Confinement
6 Stellarator
6 Tokamak/Spherical Tokamak/Advanced Tokamak
2 Z-pinch
1 N/A

General approach

Specific approach

3DD

1DD, pB11

2

1
1

2

DHe3

28DT

5pB11

Proton-Lithium

Tritium suppressed DD

Multiple fuels
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When will the first fusion plant deliver electricity to the grid? (40 responses)

When do you anticipate your company will deliver power to the grid  
(30 responses)

When will the first fusion plant demonstrate a low enough cost/high enough efficiency   
(Q) to be considered commercially viable?  (40 responses)



Industry’s Timeline
60 years 

of 
research

• Scientific 
basis for 
fusion 
energy 

Mid 2020s

• Scientific 
Proof of 
Concept

Late 
2020s

• Design and 
build Pilot 
Plants

Early 
2030s

• Operate Pilot 
Plants, first 
sales

Mid 2030s

• Commercial 
Fusion, rapid 
scale-up to 
global 
deployment



Expecting Challenges 
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What do you see are the main challenges for fusion energy after 2030?  
!,1 Keihnses% nhn&reihrted anspers indicate nht seen as a irh[eef(dhnʼt dnhp"

Fusion power efficiency; achieving high-enough gain 
(high Q) fusion power

Plasma science

Cryoplants (heat management)

Plasma exhaust 

Pulse Duration

Tritium self-sufficiency

Neutron resilient materials

Nuclear safety/regulatory approval

Integrated systems engineering

Full life-cycle issues (e.g. maintenance, waste, recy-
cling, decommissioning)

Funding

Geopolitics 

Major challenge Minor challenge

29
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7
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Fusion power efficiency; achieving high-enough gain 
(high Q) fusion power

Plasma science

Cryoplants (heat management)

Plasma exhaust 

Pulse Duration

Tritium self-sufficiency

Neutron resilient materials

Nuclear safety/regulatory approval

Integrated systems engineering

Full life-cycle issues (e.g. maintenance, waste, 
recycling, decommissioning)

Funding

Geopolitics 

Major challenge Minor challenge
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What do you see are the main challenges for fusion energy up to 2030?  
!,1 Keihnses% nhn&reihrted anspers indicate nht seen as a irh[eef(dhnʼt dnhp"
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FIA Supply Chain Report:
Key Findings

• Fusion developers spent over $500m on their supply chain in 2022, and that will grow to over 
$7bn per year by the time they build their “First of a Kind” power plant, and potentially trillions 
in a mature fusion industry (timescales for this range from 2035-2050).

• Technological diversity in fusion: there is not a fusion “supply chain” – there are fusion “supply 
chains”

• High value supply chain needs are primarily specialized precision manufactured 
components 
• Steady-state Magnetic = high-powered magnets + resilient materials 
• Pulsed power =  power electronics and semiconductors
• Laser IFE = specialized laser & optics components
• Fusion Fuel Cycle = Lithium blanket 

• Biggest challenge = balancing suppliers’ scale with business risk. 
• Fusion companies need suppliers to invest in scale ahead of demand, but suppliers are reluctant to do 

so without confirmed commitments or clear timelines. 

• Chicken vs Egg? 



Industry Growth 
• $500 million per year industry today -> $7 billion in a decade
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SECTION 1:
The view from the fusion industry

CHART 1: 

Breakdown of respondents  
by approach

The Fusion companies responding 
to our survey
Avalanche Energy
Commonwealth Fusion Systems
CTFusion
Electric Fusion Systems
EX-Fusion
First Light Fusion
General Fusion
HB11 Energy
Helical Fusion 
HelicitySpace
Helion Energy
Horne Technologies
HyperJet Fusion
Kyoto Fusioneering 
LPPFusion
Magneto-Inertial Fusion Technology 
(MIFTI)
Marvel Fusion
NearStar Fusion
NT-Tao
Princeton Fusion Systems
Princeton Stellarators
Realta Fusion
Renaissance Fusion
TAE Technologies
Tokamak Energy
Zap Energy

48%

24%

8%
8%

●  Magnetic con!nement
●  Magneto-inertial
●  Electostatic con!nement
●  Inertial con!nement
●  Non-thermal laser fusion
●  Muon-catalized fusion
●  Hybrid magnetic/electrostatic con!nement
●  Fusion systems technologies
     (microwave heating, blankets, exhaust, tritium  
      management, energy conversion) 

CHART 2: 

Declared annual spending on supply chain by fusion companies 

●  Specialized components - non-fusion specific
(e.g. vacuum pumps) $176,490,000

●  Raw materials $154,345,000
●  Contract engineering $82,650,000
●  Specialized components - fusion speci!c 

(e.g. magnets, lasers) $19,665,000
●  Commodity ‘o"-the-shelf’ components $18,085,000
●  Software $16,085,000
●  Professional services $9,475,000
●  Contract construction $6,255,000
●  Fuel $1,870,000

Question: As a percentage, approximately how do the following make up your current  
supply chain spend?

Calculation: Percentages provided by each company were multiplied by their total supply chain 
spend to provide figures for each category, which were then added up to reach the totals.

The FIA asked its member companies to share 
their current supply chain structure and assumed 
future needs, as well as their views on the 
challenges. 

The results below are derived from 26 responses 
from private fusion companies including the 
world’s most highly funded and advanced 
companies (see list), though not all answered all 
questions.

In this section, we provide a snapshot of the 
industry, its supply chain needs and how it 
expects it to evolve.

THE CURRENT SUPPLY CHAIN
18 of the 26 responding companies provided 
their 2022 supply chain expenditure, with a total 
reported spend of $484,900,000. 

This number is an underestimate. Some 
companies did not respond, and the survey 
does not include publicly funded fusion projects 
(at National Labs, Universities, or International 
Consortia) which also have extensive supply 
chain spending. Even with highly conservative 

estimates for those that did not respond, we can 
estimate that 2022 fusion supply chain spending 
was well over $500 million. 

We also broke this down by areas of spend to 
understand where the money was flowing (see 
Chart 2). High end specialized components and 
engineering work formed the bulk of the spend, 
followed by raw materials.



Supply Chain Needs Now
• Vacuum technology is (almost) the 

only shared technological need 
across the fusion technologies

• In a fusion energy facility, the walls 
exposed to the plasma will be 
bombarded by highly energetic 
neutrons. 

• A solution is a composite wall 
consisting of a suitable coating on a 
substrate chosen for its strength and 
ease of fabrication. The techniques 
employed to deposit several of 
these candidate materials onto 
stainless steel substrates as thick 
coatings are described.
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Looking ahead, we asked companies to project 
their future supply chain spend as they build their 
proof-of concept machines and scale-up to pilot 
plants. 

By the time of a First of a Kind (FOAK) operating 
facility, companies who responded estimated 
their annual supplier spend to rise to over $7bn. 

These projections come with some caveats. On 
one hand, these numbers reflect just those who 
answered, which represents around half of private 
fusion companies, though it includes today’s big 
players. That means figures underrepresent the 
industry, particularly in the shorter term. On the 
other hand, they also represent companies’ own 
estimates, including those of companies who are 
quite new and have a lot of uncertainty ahead of 
them.

It is also important to note that companies have 
different timescales for FOAK facilities and roll out 
(ranging from the early 2030s to late 2040s).  

More speculatively, when asked about their 
expected spending ten years beyond their FOAK 
facility, numbers reached very high levels. We 
have chosen not to report these numbers, since 
they are highly speculative. However, optimistic 
estimates fall into the trillions, as befitting an 
industry that could play a large part in the multi-
trillion dollar per year global energy market.

Even if just a small number of FIA companies 
succeed at the level they hope for, we should 
anticipate many billions in supply chain 
opportunities over the next decade alone, and 
likely trillions in the coming decades.

What does a mature fusion industry 
look like?
Our respondents’ plans include  
the following:

• 5 x 400 MWe plants in the first few 
years, scaling up to dozens per year 
within a decade.

• Plants totalling 60,000 MWe

• 300 x 230 MWe plants  

• 200 x 500 MWe plants

• 10 x 200 MWe + 10 x 1GWe plants

• 10 x 1000 MWe plants

• 10x 300 MWe plants

• 15 x 1,000 MWe plants

• 1,000 x 300 MWe plants

• 100 x 1 MWe plants

• 12x 10 MWe plants

• 5,000,000 x 5 MWe plants

• Plants totalling 10,000 MWe 

• 100,000 electrical substations with 
aggregate of 10 (MWe) each 

Supply chain needs – now and in future 

TABLE 1: 

Current demands from the fusion supply chain (26 responses.  
Answered ‘critical’ or ‘important’).
See Appendix 1 for expanded table. 

Vacuum pumps 24
Precision engineering and manufacturing services 24
Control Software 21
Power semiconductors 20
Deuterium, tritium, or other gaseous fusion fuels 19
Recruitment 19
Specialized metals, e.g. high-grade steel 17
Common metals, e.g. nickel, copper 16
Engineering, Procurement and Construction Firms 16
Heat management technologies 14
Natural Lithium 14
First wall materials 14
Legal services 14
Cryogenic devices 13
Magnets 12
RF heating 10
Lithium (enriched) 10
High Temperature Superconducting (HTS) Tape 9
Lasers (assembled) 6
Rare earth metals 6
Laser components, eg. diodes, laser glass 5

Critical/important

CURRENT DEMAND
Fusion companies take different technological 
approaches and need different components and 
materials for their machines. Not all components 
were (or will be) required by everyone. The results 
listed below (see Table 1 and Chart 3) are intended 
to provide a snapshot of what is needed across the 
industry as a whole.

In general, fusion technologies show several notable 
divides. The first is the separation between the 
magnetically confined fusion approaches and the 
inertially-confined laser approaches, the former 
requiring magnets and superconducting wires, and 
the latter lasers and their component parts.

Another key divide is between steady-state 
approaches that are “always on” and pulsed 
approaches. The latter require precision power-
supply management components, particularly 
power semiconductors. 

Common across many fusion technologies are the 
advanced and specialized components for heat 
management, the first wall, and vacuums – all the 
parts that will be needed to create a plasma and 
then to transfer the energy created into a usable 
power source, either electricity or process heating. 
Finally, nearly all require specialist engineering 
skills for design and assembly.



Supply Chain Needs 
Will Grow



Affiliate Members



How FIA Accelerates Fusion
Public Private Partnerships 

The private sector should have access to the scientific research that governments have pursued for 
decades. Public-Private Partnerships that include government support to private fusion companies can 
rapidly accelerate fusion development by driving new private financial support.

Ensuring Regulatory Certainty
The regulatory regime for fusion should be predictable, proportional to the risk, and supportive of 
innovation, while also giving confidence about ensuring public safety and security. Fusion energy 
regulation must be permanently separated from fission regulation and should not require lengthy 
permitting process for every facility.

Incentives to Build a Global Fusion Energy Industry
Fusion does not need special status or excessive subsidies but should have a level playing field as it 
grows into a new industry. 



Progress



Why? Fusion will Change the 
Outlook for 2050 Net Zero 

Fusion is a source of nearly unlimited clean, firm power 
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9. selected* iNvestors iN FusioN 

Addition
Alcen
Art Samberg
Bezos Expeditions
Bill Gates
Blackbird Ventures
Braavos Capital
Braemar Energy Ventures
Breakthrough Energy Ventures
Bruker
Business Development Bank of Canada
Capricorn Investment Group
Cenovus Energy
Charles Schwab
Chevron Technology Ventures
Chrysalix Venture Capital
Coatue
Congruent
Coral Capital
Darco Capital
David Harding
DBJ Capital Co., Ltd.
DCVC
DFJ Growth
Doral Energy
Dr Hans-Peter Wild
Dustin Moskovitz
EIT InnoEnergy
Electric Power Development Company
Emerson Collective
Energy Impact Partners
Eni
Enlightenment Capital
Equinor
Fine Structure Ventures
Footprint Coalition
Founders Fund
Future Ventures
GA Capital
German Federal Agency For Disruptive Innovation
GIC
Google
Grantham Foundation
Hofima
Hostplus
HTGF
Icehouse Ventures
Inpex Corporation
IP Group
J-POWER
JAFCO Group

Jameel Investment Management Company (JIMCO)
Jeff Bezos
JGC MIRAI Innovation Fund
JIC Venture Growth Investments
John Doerr
JS Capital
K1W1 Ventures
K4 Ventures
Kam Ghaffarian
KDDI
Khazanah Nasional
Khosla Ventures
KTH Holding
Kuwait Investment Authority
Lowercarbon Capital
miHoYo
MILFAM
Mitsubishi UFJ Capital
Mitsui Kinzoku
MOL PLUS
MSIVC
New Zealand Growth Capital
Ngāi Tahu
Nikon
Nissay Capital
Orbia Ventures
Outset Ventures
Plural Platform
Prelude Ventures
Radar Ventures
SBI Investment
SDGx
Segra Capital Management
SET Ventures
Shorewind Capital
SMBC Capital
Sony
Starlight Ventures
StartEngine
Sumitomo
TDK Ventures
Temasek
Toyota
Trirec
UVC Partners
Vahoca
Venture Growth Investments Co., Ltd.
Wilbe
Wireframe Ventures
Wisconsin Alumni Research Foundation (WARF)
YUNHE Partners

* All of these investors have been publicly identified in previous publications. The FIA is not responsible for the 
responses listed in this report from survey participants and do not intend to disclose any proprietary information.

*based on nine respondents who reported their share

$7
0,0

00,00015 3 value in
 government funding 

if milestones met*
companies engaged 

in Public Private 
Partnerships

plan to be soon

Public Private Partnerships

NOTABLE 
PPPS

INFUSE, ALCF, 
ERCAP, 
Defence 

Innovation Unit, 
Canadaʼs Strategic 

Innovation Fund

7.  employees
Numbers are approximate and based on 

companies estimated figures, rounded to nearest 
10%. Companies that did not provide demographic 

and role data are not reflected in these figures.

77%
Male

23%
Female

0.1%
Other

By gender 
(based on 31/43 

resaponses)

6. target markets

Electricity generation

Space propulsion

Marine propulsion

Medical

Off-grid energy

Hydrogen and/or clean fuels

Industrial heat

33
Primary Markets (Respondents could select multiple):

Potential/spin-off markets: 

4
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10
12
12

8

3
5

9
6

11

Electricity generation

Space propulsion

Marine propulsion

Medical

Off-grid energy

Hydrogen and/or clean fuels

Industrial heat

23%
Scientists

44%
Engineers

33%
Other

By role 
(based on 24/33 

responses)

8.  iNdustry growth

10.  public private partNerships

975 
new jobs

created (based  
on 33 responses)

~3,000 
estimated jobs
created in the  
supply chain 

 (based on 20 responses)



Geopolitics of Fusion



Results: FIA’s Vision for the 
2030’s

• Industry builds multiple fusion pilot plants of 
different sizes, technologies, and fuel cycles, 
preparing to scale-up into a globally-leading export 
industry.

• Fusion Supply Chain grows to over $7 billion per 
year industry (already over $500 million today)

• Governments support fusion commercialization 
push with world-leading science, computing 
power, and test facilities - the infrastructure that 
enables a fusion industry.

• Research Universities form the backbone of the 
fusion workforce and train the next generation.



Thank You
For more information, contact Andrew Holland, FIA CEO: 

aholland@FusionIndustryAssociation.org

www.FusionIndustryAssociation.org 


