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Will Great Power Competition Yield a Nuclear Renaissance?

Introduction

China, Russia, and the United States are all jockeying for competitive advantage as the
world reconsiders nuclear power amid a resurgence of geopolitical tensions and growing
demand for electricity.   From an American perspective, an important question arises: Is it
time for an Atoms for Peace 2.0? Providing energy abundance can confer long-term
geostrategic advantage.  But decision-making time is short because the U.S. presently trails
its civil nuclear competitors.

2

3

China and Russia presently have nearly 50 gigawatts (GW) of new nuclear reactor capacity
under construction — equivalent to roughly half the total capacity of the current U.S. reactor
fleet, the world ‘s largest (Figure 1). Adding other parts of Eurasia brings the total to more
than 75 GW of capacity under construction, nearly 90% of the global total, according to data
from Global Energy Monitor. Including projects in the preconstruction phase takes the totals
even higher and reflects India‘s desire to become a nuclear powerhouse as well.

The map and the data underlying it raise several important issues. First, the key nuclear
power aspirants fall under the following criteria: 1) are large energy consumers, 2) continue
to experience robust energy demand growth, and/or 3) are highly concerned about the
reality that “energy security = national security.” Examples include China, India, Russia, and
the U.S. among the largest energy users, and Poland and the U.K. among middle powers. 

The global potential market for nuclear power growth is enormous. Power grids worldwide
crave dispatchable power yet, at present, nuclear power only meets a small fraction of
power demand growth. Net changes in global nuclear generation capacity are provided in
Figure 2.4
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Source: Database of Global Administrative Areas (GADM), Global Energy Monitor, and
author‘s analysis.

Figure 1 — The Global Nuclear Aspirations Map
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Figure 2 — Global Nuclear Generation Capacity Changes, Megawatts per Year

Source: Global Energy Monitor, Global World Nuclear Association, and author‘s analysis.

Scaling Up by Scaling Down?

One of the biggest questions concerns reactor size. The first reactors deployed to generate
electricity in the 1950s were small by present standards, but as economies of scale became
important, the world moved toward the gigawatt-class units that dominate today‘s nuclear
landscape. How might the global buildout evolve in this new nuclear era? How will
developers strike a balance between economies of scale (meaning large reactors) and a
desire to reduce project risk (and potentially serve more distributed demand sources) with
smaller projects?

Will Great Power Competition Yield a Nuclear Renaissance?
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Small modular reactors (SMRs) and microreactors typically generate 300 megawatts (MW)
or less of electricity and are likely to open additional market opportunities. Any location
currently hosting utility-scale coal or gas-fired power plants could conceivably host these
smaller reactors in the future and thus tie into existing transmission lines. Industrial
facilities, data centers, and desalination plants are also candidates where large reactors
may be too big and costly.
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Multiple countries, including in Africa and Southeast Asia, are candidate markets for nuclear
energy to alleviate energy and water poverty and power industrial and digital infrastructure
expansion.  At present, nuclear generation supply is likely a bigger challenge than demand
because the only manufacturer globally that is actively building commercial reactors for
nuclear projects less than 1,000 MW in size outside its own borders is a Russian company,
Rosatom. 

7

In an uncertain geopolitical environment with renewed Great Power competition, national
leaderships likely fear making a nuclear energy alignment decision that damages their
broader relationships with China and the U.S. Countries seeking large-scale reactors have
more options given that Korea (APR1400), the U.S. (APR1000), and China (Hualong
HPR1000) can, in theory, be exported. But the large reactor options still bring technical and
economic risks that smaller countries will likely be keen to avoid.8

The Drive to Deploy

Russia and China thus far lead the new SMR era as the only countries that have deployed
grid-connected nuclear reactors smaller than 300 megawatts electric (MWe) in recent years
(Figure 3).  Rosatom brought its barge-based twin 32 MWe KLT-40S pressurized water
reactors into commercial service in May 2020.  The reactor barge, named Akademik
Lomonosov after a prominent 18th-century Russian scientist, has now supplied power and
heat to the Arctic city of Pevek for five years.
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Rosatom is also building two additional floating nuclear plants slated to come online in
2026 and power the Baimskaya copper mine under development along the Arctic Coast
west of Pevek.  For its part, China Huaneng Group brought its 150 MW HTR-PM high
temperature gas-cooled reactor into commercial operation in December 2023 and is on
track to connect the 125 MW Linglong-1 reactor to the grid in 2025.  Russia ‘s floating SMR
power plants could potentially foreshadow similar deployments at China‘s remote military
bases in the South China Sea, which need reliable energy supplies to operate radars and
sensors, desalinate water, and potentially, one day power directed energy weapons.

12
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Source: U.S. Department of Energy and Kursiv Media.
Note: Red-shaded years indicate actual operation; green-shaded years indicate future
operation; and purple-shaded areas indicate U.S. experimental reactors. 

Figure 3 — Global Selected SMR Deployment Timeline, 1957–2037
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The New Global Nuclear Map?

If President Eisenhower were to deliver the “Atoms for Peace” Speech today, a core line
might be, “that capability is here — now — today but who will achieve the scale needed to
dominate production and construction”?

The Russian nuclear industrial base is already highly mobilized around a handful of existing
reactor designs. Rosatom’s Podolsk manufacturing plant currently has 8 RITM-200 SMRs in
various stages of production for nuclear-powered icebreakers, floating power plants, and a
first-of-its-kind onshore plant in Yakutia.  The company has already produced 10 such
reactors for existing icebreakers. Moreover, it is now building the first of 6 RITM-200 SMRs
slated to be sited in Uzbekistan.  On the higher risk, higher innovation path, Rosatom is also
building the BREST-OD-300 lead-cooled fast reactor, a 300 MWe design with a closed fuel
cycle and the ability to utilize plutonium and existing reactor waste as fuel.  This reactor is
sized on the upper end of the SMR size range.
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China‘s nuclear industry is also mobilized. The PRC does not yet appear to be scaling up
production of a specific SMR reactor design or designs. That said, based on the experience
with the domestic Hualong One large reactor — 1090 MWe, 5 reactors in service, 13 under
construction, and 11 planned or approved — once the technological winners are chosen,
rapid scaling will likely follow.

Once orders come in, the U.S. nuclear industrial base — unlike China‘s and Russia‘s, it is
almost entirely privately owned — should also be able to scale up. Fuel for many of the
designs is likely to be a particularly important friction point, one likely to require multibillion-
dollar investments and five-year time horizons even under an aggressive development pace.

Conclusion

Indeed, a core intent behind the Trump administration’s recent flurry of executive orders is
likely to stimulate nuclear development activities and order book growth that unlocks
multiple private dollars for each federal dollar committed. The U.S. Department of Energy‘s
Reactor and Fuel Line Pilot Programs signal a new seriousness with regards to accelerating
the pace of advanced nuclear power development.  Henceforth, the pace and trajectory of
concrete U.S. federal government actions over the next 12 months will define the
development and operational environment for the next five years, and likely, beyond. 

18
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Russia‘s nuclear business model is export-led, although fallout from the Russia-Ukraine war,
including sanctions on Russia, has dented Rosatom’s prospects. China and the U.S. are
likely to chart a fundamentally different course, first using their massive domestic markets
as nuclear power development and deployment hinterlands while secondarily serving export
markets. 

For countries around the world, buying nuclear reactors will be a bit like buying fighter jets: It
will not be a “cash and carry” transaction. Rather, the signing will usher in a multi-decade
technological partnership. Choosing nuclear power equipment suppliers will likely coincide
with or help create broader geopolitical and technological alignments. This dynamic unfolds
now in Kazakhstan as it has chosen Rosatom to build its first large nuclear power station
but immediately expressed a desire to have China build a second.19

Civilian nuclear exports will be an intensely contested space in coming years but one in
which government policy will likely be a critical component of successfully scaling up
production and use of advanced nuclear reactors. Given the strategic stakes, our research
will regularly cover nuclear energy development in coming months and years.
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