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Executive Summary

Nuclear energy stands at a crucial moment in Europe and globally, marked by contrasting national policies, 
technological breakthroughs, and strategic imperatives. From Germany’s controversial phase-out to the emer-
gence of Small Modular Reactors (SMRs) and the growing intersection with artificial intelligence, several critical 
factors are driving nuclear energy’s resurgence as a cornerstone of sustainable energy solutions:

1. Nuclear withdrawal affected the German economy: Germany’s nuclear phase-out, rooted in historical 
anti-nuclear sentiment and accelerated after the Fukushima accident, has led to energy shortages and reliance 
on fossil fuels. The economic and social costs highlight the success of the Energiewende policy and lead to ques-
tions about Germany’s readiness for the transition from nuclear production.

2. Despite Germany’s decision, Europe is experiencing a nuclear revival. In contrast to Germany, several 
European countries are reviving atomic energy to address energy security and climate goals. Nations like Fran-
ce, Poland, and Sweden are investing in new reactors, including plans for SMRs, reflecting a broader European 
commitment to nuclear as a strategic energy source.

3. Balancing energy independence and global competition: The energy crisis exacerbated by the Russian 
invasion of Ukraine has highlighted nuclear energy’s role in reducing dependence on imported fossil fuels. But 
the goal of energy security is not the only reason for the nuclear revival: other reasons include the concurrence 
of the nuclear initiative of global superpowers such as China—which is experiencing a crucial development of 
its nuclear strategy—and the need to find energy sources that can permit the transition from fossil fuels in a 
time of energetic crisis.

4. Small reactors, big ambitions: SMRs are gaining traction as a safer, cost-effective alternative to traditional 
reactors. The recent agreements between Tech giants and SMR industries show the interest in that technology. 
In Europe, Central and Eastern countries are leading the research in SMRs, with Poland and Romania advancing 
SMR projects and the Czech Republic, Slovenia, and Bulgaria trying to reach agreements in that direction. At 
the EU level, some initiatives on SMRs emphasize their potential in promoting energy transition and achieving 
climate targets and the institutions’ commitment to their usage.

5. Powering the AI revolution: The growing energy demands of AI development have spurred tech compa-
nies to consider nuclear power. Nuclear energy’s stability and scalability make it an attractive option for powe-
ring data centers. Collaborations between AI and nuclear research are accelerating advancements in energy 
technologies, including fusion reactors.

6. Global momentum for nuclear energy: International agreements, such as commitments made during 
COP28 and European Commission statements of interest, underline the global consensus on expanding nu-
clear capacity to address climate goals. These findings highlight the key role nuclear energy, especially inno-
vative solutions like SMRs, plays in addressing Europe’s energy security, climate change, and technological 
advancement needs.

Recommendations: 

1. Promote SMRs as a strategic solution: While China is pushing SMRs as a strategic asset in its renewed 
nuclear energy strategy, it would be helpful to continue in the direction assumed by the European Institution 
in the last few years in the research and development of SMR strategies.
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2. Invest in education and workforce development: As France is doing, supporting initiatives to train and 
retain a skilled workforce for nuclear energy projects should be helpful. In that sense, it should be helpful to 
promote academic and vocational programs that align with the future needs of the nuclear sector, especially 
for AI related to nuclear production, SMRs, and fusion technology. 

3. Correlate nuclear production, innovation, and prosperity: Advocate for increased research and deve-
lopment funding (possibly through agreements with the private sector) for next-generation nuclear technolo-
gies, including fusion and AI applications in energy systems. Support international collaborations (with Western 
countries advanced in atomic research and development and with tech companies) to ensure Europe remains 
competitive in the global nuclear energy landscape.

Conclusion: 

The resurgence of nuclear energy represents a major shift in the global energy landscape, particularly 
as nations navigate the complex challenges of energy security, climate change, and technological ad-
vancement. This transformation is marked by the emergence of innovative solutions like SMRs and the 
growing synergy between nuclear power and artificial intelligence. While Germany’s experience highli-
ghts potential challenges in nuclear phase-out, the broader European and global momentum toward 
nuclear energy adoption suggests a promising path forward. Success in this transition will require coor-
dinated action across policy, education, and technology sectors, with particular emphasis on developing 
next-generation nuclear solutions and fostering international collaboration. As the world moves toward 
a more sustainable energy future, nuclear power’s role as a reliable, clean energy source appears increa-
singly central to achieving both environmental and economic objectives.
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Introduction

The role of nuclear energy in Europe has been a sub-
ject of heated debate and strategic importance for 
decades. As countries face complex challenges such 
as energy security, needing to find solutions to the 
energetic and climate issues, and geopolitical pres-
sures from energy sources exporters – namely Rus-
sia – the revival of nuclear energy is emerging as a 
potential cornerstone of the Western and European’s 
energy transition. 

This briefing paper explores the major dynamics sha-
ping the nuclear energy landscape, from Germany’s 
nuclear phase-out and its consequences to the 
broader revival of nuclear power across Europe and 
beyond and its possible reasons.

Germany’s withdrawal from nuclear energy, driven by 
historical anti-nuclear sentiment and amplified after 
the Fukushima accident, has sparked economic and 
environmental challenges. In contrast, other Euro-
pean nations are actively investing in nuclear ener-
gy or re-opening the debate on nuclear energy, with 
an eye to innovative technologies like Small Modular 
Reactors (SMRs) to meet energy security needs and 
decarbonization goals. These decisions are further in-
fluenced by global developments, such as China’s ra-
pid expansion in nuclear technology and the energy 
crisis triggered by Russia’s invasion of Ukraine.

The paper also delves into the intersection of nu-
clear energy with emerging technologies like artifi-
cial intelligence (AI), highlighting the growing syner-
gy between these fields in addressing global energy 
demands. Through an analysis of current policies, 
technological advancements, and geopolitical trends, 
this document provides a comprehensive overview of 
the opportunities and challenges associated with nu-
clear energy in our days and with an eye to the next 
decade.

Germany’s nuclear 
exit and economic 
consequences

Germany’s decision to phase out nuclear power has 
been a complex political journey spanning several 
decades. Ironically, this decision culminated in a com-
plete withdrawal when nuclear energy’s resurgence 
is becoming increasingly evident and, in most cases, 
inevitable. This shift has profoundly affected the Ger-
man economy, triggering a rapid energy and econo-
mic crisis. 

It is essential to examine the historical context to 
understand the current situation. Anti-nuclear senti-
ment in Germany is not recent; protests against nu-
clear power plants began as early as the 1970s and 
1980s. However, it was only after the Chernobyl disaster 
in 1986 that the political discourse shifted. At that time, 
voices outside the Green Party began to emphasize that 
nuclear energy was a transitional solution rather than a 
long-term one. This shift in thinking explains why the last 
nuclear plants in Germany were built in the late 1980s, 
including the Brokdorf Nuclear Power Plant, which be-
gan operations in 1986, followed by the second block of 
the Neckarwestheim plant.

The official phase-out began in 2002 with an agreement 
between the red-green coalition government under 
Gerhard Schröder and the nuclear industry

The official phase-out began in 2002 with an agreement 
between the nuclear industry and the red-green coali-
tion government under Gerhard Schröder—who would 
later spark controversy by assuming board positions at 
Russian energy companies. The aim was to allegedly 
reconcile economic interests with environmental con-
cerns by gradually shutting down nuclear plants. The 
amended Atomic Energy Act (Atomgesetz) established a 
framework for phasing out commercial nuclear power, 
setting an energy output limit for each plant correspon-
ding to an average operational lifetime of 32 years. New 
atomic plants were banned altogether.

However, the phase-out accelerated in 2011 following 
the Fukushima accident in Japan. Chancellor Angela 
Merkel’s government made the controversial decision 
to shut down eight plants immediately, with the remai-
ning plants scheduled for decommissioning by 2022—
fourteen fewer than originally planned.
This decision was in line with Germany’s broader Ener-
giewende policy, which seek to shift away from nuclear 
power in favor of low-carbon energy sources. The ma-
jority of the population has supported this policy. A re-
cent poll conducted as part of academic research shows 
that fewer than one-quarter of Germans are willing to 

https://inis.iaea.org/search/search.aspx?orig_q=RN:54115810
https://www.bpb.de/shop/zeitschriften/apuz/59680/eine-kurze-geschichte-der-deutschen-antiatomkraftbewegung/?p=all
https://www.oecd-nea.org/law/nlb/nlb-69/nlb69-vorwerk.pdf
https://www.tandfonline.com/doi/abs/10.1080/09512748.2020.1806341
https://www.sciencedirect.com/science/article/pii/S0301421523001635
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accept nuclear energy as part of the country’s future 
energy mix. Despite initial resistance from the nuclear 
industry, public support and the expansion of renewa-
ble energy allowed the government to proceed with its 
phase-out without significant opposition. Ultimately, 
the growth of the Green Party and the formation of the 
Ampelkoalition, the coalition government led by Social 
Democrat Chancellor Olaf Scholz, sealed Germany’s 
commitment to complete the withdrawal from nuclear 
energy production.

Yet, this commitment to renewable energy and nuclear 
disarmament has come at a significant cost. Once the 
powerhouse of Europe’s economy, Germany now fa-
ces the specter of recession. The economic damage 
caused by the COVID-19 pandemic was followed by the 
geopolitical fallout from Russia’s invasion of Ukraine. As 
a major supplier of cheap natural gas, Russia’s role as 
an energy provider to Germany came to a halt due to 
Western sanctions, significantly disrupting the country’s 
energy supply.

Although German energy prices have recently fallen, 
the economic scars of the energy crisis remain. In ad-
dition to Germany’s overreliance on Russian gas during 
its rapid industrialization, the country’s energy policy—
characterized by its resistance to nuclear energy and 
slow transition to green alternatives—has contributed 
significantly to the ongoing energy crisis.
This can be added to the social and personal costs of 
the nuclear phase-out. In 2019, while three plants were 
still operative, research published by the National Bu-
reau of Economic Research proceedings showed rele-
vant data in that direction. Considering the increase of 
the pollution caused by the increased fossil fuels pro-
duction and the marginal costs for the maintenance of 
the fossil fuels plants, S. Jarvis, O. Deschenes, and A. Jha 
concluded that: 

 
“Overall, we estimate that the social cost of the 
phase-out to German producers and consumers 
is $12 billion per year (2017 USD). The vast ma-
jority of these costs fall on consumers. Specifi-
cally, over 70 percent of the cost of the nuclear 
phase-out is due to the increased mortality risk 
from local air pollution exposure due to pro-
ducing electricity by burning fossil fuels rather 
than utilizing nuclear sources. (p. 6) [...] this im-
plies a cumulative cost of the phase-out of $250 
billion over 2011-2032. “

More recently, in 2021, the German Federal Accoun-
ting Office warned about the risks of the Energiewen-
de as planned by the German government: 

“The Bundesrechnungshof warns that the ener-
gy transition, in its current form, threatens the 
German economy and overburdens the financial 
capacity of electricity-consuming companies 
and households.”

Currently, three-quarters of the German domestic 
electricity consumption is fossil fuel driven, with oil 
providing about 35 percent, coal 20 percent, and gas 
nearly 24 percent. Suppose it is true that, in the last 
few years, Germany has reached significant levels in 
the goal of transitioning to renewable energy sour-
ces. In that case, it is also true and clear that it is living 
in a problematic phase regarding costs. In addition to 
the data above, we should consider that the average 
household electricity price passed from 0.3006 eu-
ros/kWh in December 2020 to the current 0.3951 eu-
ros/kWh (with a maximum cost in June 2023, 0.4215 
euros/kWh).

In conclusion, we should ask ourselves if Germany 
was – and still is – ready to end its nuclear energy pro-
duction and if the energetic crisis subsequently leads 
to the phase-off is only a temporary “assessment” or 
if we can see, due to the situation above, a comeback 
of nuclear energy. The question appears legitima-
te as the debate is still unsurprising active: recently, 
the main opposition party’s leader, Friederich Merz 
(CDU), defined the shutting down of the last nuclear 
reactor as “a dark day for Germany”, and the party 
platform is apparently promoting the reconnection to 
the grid of the old plants.

The new wave of 
European nuclear 
power

Nonetheless, Germany’s case seems isolated. While 
Berlin struggles with the problem of the energetic 
supply after the phase-off of its nuclear plants, other 
countries are moving in the opposite direction. 

https://www.osw.waw.pl/en/publikacje/osw-commentary/2022-02-23/a-dangerous-dependence-russia-germany-and-gas-crisis
https://www.nber.org/papers/w26598
https://www.cleanenergywire.org/factsheets/germanys-energy-consumption-and-power-mix-charts
https://www.dw.com/en/will-nuclear-energy-make-a-comeback-in-germany/a-68098059
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On October 25 October 25, 2024, an Italian politi-
cal-civic committee (formed by the centrist party Azio-
ne and some organizations such as Fondazione Luigi 
Einaudi and Associazione Italiana Nucleare) started a 
petition to reinstate nuclear production in the domes-
tic energy mix - production, which ended in 2011 as 
the result of a referendum. In only 4 days, the petition 
reached the 50.000 certified signatures necessary for 
the submission to the Parliament, with a review ex-
pected in early 2025. On the other hand, the Italian 
government seems reactive to the “sentiment” shown 
by this petition: in December, Minister to the Environ-
ment and Energy Transition Gilberto Pichetto Fratin 
announced the willingness of Meloni’s executive to dis-
cuss a new law on nuclear energy already in January 
2025. Back in October, Pichetto Fratin announced the 
creation of a ministerial task force and the release of 
a more detailed technical plan focused on the creation 
of smaller modular plants and a national location for 
nuclear waste.

In France, the signals of a nuclear revival are even more 
evident: in 2022, President Emmanuel Macron an-
nounced the plan to create fourteen new plants before 
2050, to be added to 56 already operational reactors. 
In the same year, the French President committed to 
investing $1.42 billion and hiring 10,000 workers in the 
nuclear power sector before the end of the decade. 
As we will see in a further step, French institutions wi-
dely consider nuclear power a strategic asset in the 
path of energetic transition. It can be functional for in-
dustrial and technological innovation.

Several European countries are showing strong sig-
nals of nuclear energy revival. Sweden has reversed its 
1980 non-binding referendum decision and plans to 
open two power plants in the Varo peninsula. Czechia 
aims to expand its nuclear capacity by adding four new 
reactors to its existing six, which currently supply more 
than 30 percent of the country’s domestic energy mix. 
Poland has reached a significant milestone by appro-
ving the construction of its first nuclear plant, schedu-
led to open in Choczewo by 2035. In the Netherlands, 
the Schoof government has reinforced its commitment 
to nuclear energy by pledging an additional 10 billion 
euros to the sector, which is already considered a key 
pillar of the country’s energy mix.

Multiple drivers of 
the nuclear revival

Multiple factors are driving the overall favorable mo-
ment for nuclear energy production in Europe. One 
of them, the answer to the energetic crisis caused 
by the precarious geopolitical situation, was already 
discussed in the previous paragraphs. 

In the previous paragraphs, we have already discus-
sed the European goal of energetic security, which is 
made inevitable by the geopolitical landscape that 
obliges the continent not to rely on imported fossil 
fuels. Focusing on the consequences of the Russian 
invasion of Ukraine, we can easily remember that 
one of the immediate concerns was about the phy-
sical availability of fossil fuels due to growing fears 
that Russia would manipulate supply and prices to 
coerce political concessions and retaliate against 
Western economic sanctions. 

While Russia’s dominance in fossil fuel exports is 
well documented—as the world’s largest exporter 
of natural gas, the second-largest oil exporter, and 
the third—largest coal exporter, its significant role 
in global nuclear power development has received 
less attention. Beyond fossil fuels, Russia’s nuclear 
industry has established itself as a crucial partner 
for numerous countries worldwide. According to 
Rosatom’s statement, the major Russian electricity 
company is currently involved in constructing or im-
plementing 39 nuclear plants in the world, in BRICS 
(namely China, India, Egypt) and non-BRICS (Bangla-
desh, Hungary, Turkey) countries. Before the Rus-
sian invasion of Ukraine, the same agency claimed 
that 54 countries partnered with it in the energy su-
pplies sector.

In that sense, the European Union (EU) had to face 
this new situation. Some answers came. To quote 
the most recent one, in June 2024, in the context 
of the Euratom Research and Training Programme 
(2021-2025) funds, SAVE Innovation Action granted 
to a project led by the nuclear power company Fra-
matome (France and Germany) and gathering 17 
partners from seven EU Member States as well as 
Ukraine, aiming to contribute to a swift and secure 
development and deployment of a European fuel 
solution for the so-called water-water energetic re-
actor (VVER). 
These were originally developed in the Soviet Union 
and rely on Russian fuel. Announcing that project, 
Iliana Ivanova, then-European Commissioner to In-
novation and Research, outlined that: 

https://www.fnob.it/2024/11/06/referendum-sul-nucleare-raggiunte-le-50mila-firme/
https://www.rainews.it/tgr/piemonte/video/2024/12/pichetto-ambiente-sicurezza-ed-economia-transizione-energetica-nucleare-automotive-2035-bergesio-rossi-334d9807-2343-4638-a9d1-4f6281d900e9.html
https://www.ilsole24ore.com/art/nucleare-programma-nazionale-deposito-i-rifiuti-radioattivi-ecco-piano-governo-AGbO0wR
https://world-nuclear.org/information-library/country-profiles/countries-a-f/france
https://world-nuclear.org/information-library/country-profiles/countries-a-f/france
https://www.semanticscholar.org/paper/Nucl%C3%A9aire-fran%C3%A7ais-%3A-mutation-d%E2%80%99un-%C3%A9cosyst%C3%A8me-SfenGa%C3%AFc/8538c9b1890223acf782c8f039124af41fd7e5e5
https://shs.cairn.info/revue-responsabilite-et-environnement-2020-1-page-81?lang=fr&ref=doi
https://www.barrons.com/news/sweden-plans-for-new-nuclear-reactor-in-next-decade-2801061a
https://www.ans.org/news/article-5737/czech-republic-to-build-4-new-reactors/
https://www.agenzianova.com/en/news/Poland-prepares-to-complete-construction-of-first-nuclear-reactor-in-2035/
https://www.energyintel.com/0000018f-82ee-dc18-a38f-a6ff0d4f0000
https://www.rosatom.ru/en/investors/projects/
https://research-and-innovation.ec.europa.eu/news/all-research-and-innovation-news/new-euratom-project-will-help-diversify-nuclear-fuel-supply-2024-06-20_en
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/euratom-research-and-training-programme_en
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/euratom-research-and-training-programme_en
https://research-and-innovation.ec.europa.eu/news/all-research-and-innovation-news/new-euratom-project-will-help-diversify-nuclear-fuel-supply-2024-06-20_en
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“[...]The Euratom Research and Training Pro-
gramme is providing crucial support to our in-
dustry in the quest for reliable alternative fuel 
for reactors in EU Member States and Ukraine 
that until now needed fuel from Russia to ope-
rate.”

On the other hand, one last aspect can be unders-
tood as a major reason for the nuclear revival in Eu-
rope and the Western world, and itself is a signal of 
nuclear revival—we should not forget that the pheno-
menon appears to be global—the massive investment 
of other geopolitical superpowers in that strategic sec-
tor. 

China in primis has an ambitious program of nuclear 
expansion before 2030 to become the first country 
in the world for domestic atomic energy production: 
according to Stephen Ezell from the Information and 
Technology Foundation (ITIF), China’s government 
plans to build 6 to 8 nuclear plants each year for the 
foreseeable future, decisively reinforcing a strategy 
that dates back at least to 2011, as the continuation of 
the basis given by National Development and Reform 
Commission’s (NDRC’s) Tenth Economic Plan for the 
years 2001-2005. 

Specifically, China has 29 reactors under construction 
in 14 different plants and 56 already working reactors, 
all of them located on the eastern coast of the Repu-
blic, from the Liaoning province in the north to the Hai-
nan province in the south, the industrial part historica-
lly related to nuclear production. 

The aforementioned new reactors could add 54 152 
MW(e) to 30 764 MW(e) capacity. However, coal re-
mains China’s largest electricity generation source, 
and, up to now, nuclear energy supplies only up to 5 
percent of the country’s power generation - even if we 
can expect clear growth before the end of the decade. 
Moreover, China is faster than any other country in the 
research and development of fourth-generation nu-
clear and economic SMRs, for a comparative advanta-
ge quantified 10-15 years ahead of the USA regarding 
nuclear innovation. As Jacopo Buongiorno, a professor 
of nuclear science and engineering at the Massachuse-
tts Institute of Technology (MIT), noted, “China is the de 
facto world leader in nuclear technology.”

However, we cannot think that energy security, the at-

tempt to cut ties with the Russian energy supplies, and 
the rampant Chinese business are the sole reasons for 
this moment of nuclear revival. Solar and wind also 
have low impacts and do not lead to the production 
of hard-to-manage waste, but they cannot guarantee 
a stable supply throughout the day. This is why many 
experts, including the International Energy Agency, 
have long pointed to nuclear power as an inevitable 
production method for the almost total reduction of 
fossil fuel consumption to produce electricity. We can 
recognize among leading issues the decarbonization 
goals settled by the EU and infra-state agreements and 
conferences such as Ministers of Energy’s G7 of April 
2024 and COP28 held in Dubai in 2023. 

Particularly about this aspect, it is worth mentioning 
that the aforementioned COP28 conference reached 
a critical agreement on the intention to triple nuclear 
capacity by 2050 to complete the transition from fossil 
fuels. In the final declaration, COP28 leaders agreed on 
a commitment.

[...] to work together to advance a global aspirational 
goal of tripling nuclear energy capacity from 2020 by 
2050, recognizing the different domestic circumstan-
ces of each Participant [...] to take domestic actions to 
ensure nuclear power plants are operated responsibly 
and in line with the highest standards of safety, sustai-
nability, security, and non-proliferation, and that fuel 
waste is responsibly managed for the long term; [...] 
supporting responsible nations looking to explore new 
civil nuclear deployment under the highest standards 
of safety, sustainability, security, and non-proliferation 
[...]

The approach to consider nuclear energy as part of 
the solutions to address the climate issue is based on 
a broad scientific consensus. This is meeting some 
successes in pursuing a more green policy: leading by 
example, France generates over 70% of its electricity 
from nuclear power – the largest atomic share of any 
country globally – and its electricity sector emissions 
are one-sixth of the European average. As the World 
Nuclear Association claims, “in around 15 years, nu-
clear power went from playing a minor role in the 
French electricity system to producing the majority of 
its electricity, showing that nuclear energy can be ex-
panded at the speed required to combat climate chan-
ge effectively.”

https://itif.org/publications/2024/06/17/how-innovative-is-china-in-nuclear-power/
https://www.cnbc.com/2023/08/30/how-china-became-king-of-new-nuclear-power-how-us-could-catch-up.html.
https://www.iaea.org/newscenter/pressreleases/iaea-increases-projections-for-nuclear-power-use-in-2050
https://www.g7italy.it/wp-content/uploads/G7-Climate-Energy-Environment-Ministerial-Communique_Final.pdf
https://www.energy.gov/articles/cop28-countries-launch-declaration-triple-nuclear-energy-capacity-2050-recognizing-key
https://world-nuclear.org/nuclear-essentials/how-can-nuclear-combat-climate-change
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The rise of modular 
nuclear

Small Modular Reactors (SMRs) are playing a pivotal 
role in the revival of nuclear energy. They are a safer, 
more flexible, and cost-effective alternative to tradi-
tional large-scale reactors. They offer a promising so-
lution for clean and reliable energy generation. SMRs 
are designed to generate 300 megawatts or less and 
eventually be connected to other modules to boost 
overall output.
In recent times—I would dare say decisively in 2024 
– SMR technologies have become “drivers” of the nu-
clear revival in Europe and the world. 

According to a December 2024 Science Business ar-
ticle, Central Europe has emerged as the European 
hub for new nuclear technologies. Several landmark 
developments highlight this trend across the region. 

Poland has approved an ambitious plan for its Lu-
biatowo plant, including constructing six SMRs. The 
country has also agreed to build a traditional reactor 
using Westinghouse technology and is exploring a 
potential project with South Korean suppliers.

Romania made significant progress in July 2024 by sig-
ning an agreement with the US Department of Energy 
Fluor Corporation. This partnership focuses on cons-
tructing a flagship Small Modular Reactor using NuS-
cale technology, with deployment targeted for 2029.

After evaluating seven potential technology suppliers, 
the Czech Republic has formed a strategic partner-
ship with UK firm Rolls-Royce SMR. The country has 
identified 45 potential SMR sites, though deployment 
is not expected until after 2030.

Science Business also reports that Slovenia has in-
corporated SMR development into its spatial develo-
pment strategy 2050, which includes plans for a se-
cond nuclear site. Meanwhile, Bulgaria has initiated 
preliminary discussions with the US Trade and Deve-
lopment Agency regarding SMR implementation at 
the Kozloduy nuclear power plant site.

Of course, the trend toward SMRs is not only a Eu-
ropean fact but also relevant globally. According to 
the Enterdata elaboration of International Atomic 

Energy Agency (IAEA) statistics, over 80 SMR techno-
logy designs are currently under development in 18 
countries: 22 in the US, 17 in Russia, 10 in China, 5 in 
Japan and Canada, etc. (according to one other pa-
per, the projects for construction of those reactors 
are more than 100) in a scenario where only 2 SMRs 
are currently operating, and four new ones are alre-
ady under construction (2 in Russia, 1 in China, 1 in 
Argentina).

Before analyzing the reason for the success of SMRs 
in recent times, it is essential to focus on the defi-
nition of SMRs itself. According to the International 
Atomic Energy Agency (IAEA), a Small Nuclear Reactor 
can be defined in the following terms: 

	» Small: physically a fraction of the size of a con-
ventional nuclear power reactor.

	» Modular: making it possible for systems and 
components to be factory-assembled and 
transported as a unit to a location for installa-
tion.

	» Reactors: harnessing nuclear fission to genera-
te heat to produce energy.

The European Commission defines SMRs as “sma-
ll nuclear reactors with a maximum output of 300 
Megawatt electric (MWe) and can produce 7.2 mi-
llion kWh per day. By comparison, large-size nuclear 
power plants have an output of over 1,000 MWe and 
can produce 24 million kWh daily. SMRs can vary 
from around 20 megawatts of electricity (MWe) to 300 
MWe. Depending on the technology, they can use a 
range of possible coolants, including light water, li-
quid metal, or molten salt.” 

The European Commission’s website lists some ad-
vantages of their usage: “As they are smaller in size, 
power output and capacity, they need less space and 
less cooling water, but offer greater flexibility for site 
selection than large nuclear plants. [...] They are mo-
dular and can be produced in series, allowing produc-
tion cost efficiency through economies of scale. [...] 
They are adapted to supply electricity and can supply 
heat for industrial applications, district heating, and 
hydrogen production.” 

Support for SMEs has long been an established po-
licy of the EU and the individual member states. In 
early 2024, then-European Commissioner Kadri Sim-
son announced the launch of the European Industrial 
Alliance on Small Modular Reactors, aiming to reach 

https://csgmidwest.org/2024/02/26/next-generation-nuclear/
https://sciencebusiness.net/news/research-and-innovation-gap/widening-countries-look-steal-lead-next-generation-nuclear-power
https://www.world-nuclear-news.org/Articles/Polish-ministry-approves-plans-for-Rolls-Royce-SMR
https://ro.usembassy.gov/pr-07242024/
https://www.world-nuclear-news.org/articles/czech-republic-selects-rolls-royce-smr-for-small-reactors-project
https://sciencebusiness.net/news/research-and-innovation-gap/widening-countries-look-steal-lead-next-generation-nuclear-power
https://www.enerdata.net/publications/executive-briefing/smr-world-trends.html
https://ieeexplore.ieee.org/document/10522068
https://ieeexplore.ieee.org/document/10522068
https://world-nuclear.org/information-library/current-and-future-generation/small-modular-reactor-smr-global-tracker
https://www.iaea.org/newscenter/news/what-are-small-modular-reactors-smrs
https://www.iaea.org/newscenter/news/what-are-small-modular-reactors-smrs
https://energy.ec.europa.eu/topics/nuclear-energy/small-modular-reactors/small-modular-reactors-explained_en
https://www.iaea.org/sites/default/files/21/06/working_group_on_licensing_issues_phase_2_report.pdf
https://energy.ec.europa.eu/news/commission-ally-industry-small-modular-reactors-2024-02-09_en
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the target of the construction of the first European 
site by the early ‘30s. That follows the report adopted 
by the European Parliament on December 6, 2023, 
recognizing their potential role in promoting ener-
gy transition in Europe. It called for several actions 
to strengthen the nuclear supply chain and strive for 
the first deployment of SMRs in Europe by the early 
2030s.

Some concerns about the usage of SMRs are justified. 
Specifically, the significant potential issue is the lack 
of qualified personnel for expanding nuclear-rela-
ted activities. Projects need many highly skilled and 
highly paid workers, which can be beneficial for job 
creation and income for communities near nuclear 
plants. This can explain policies to train professionals 
in atomic production, such as the plan announced in 
2022 by French President Emmanuel Macron.

Nuclear power 
meets Silicon Valley 

Starting in the autumn of 2024, Western media out-
lets began to discuss the interest shown toward nu-
clear energy projects by some relevant tech compa-
nies, such as Google, Meta, Microsoft, and Amazon.

The explosive growth of artificial intelligence is driving 
unprecedented energy demands, primarily due to 
the power-intensive needs of data centers and AI mo-
del training. Industry projections indicate a dramatic 
surge in energy consumption: data center usage is 
expected to double by 2026, with overall AI-related 
energy needs projected to grow between 30 percent 
and 166 percent by 2030. This escalating demand for 
reliable power recently led Google to partner with 
Kairos Power in October 2024, securing SMR techno-
logy to support the company’s anticipated tripling of 
energy consumption by the end of the decade.

Nuclear energy presents itself – and is intended by 
major companies involved in this process – as a stra-
tegic resource or, at least, a good compromise to fulfill 
these energy needs due to its capability for large-sca-
le, dependable, and eco-friendly power generation. In 
this context, technology companies increasingly see 
nuclear power as a good compromise to accommo-
date growing AI-related demand without sacrificing 

commitments to sustainability. Nuclear plants pro-
duce few emissions and can operate at full capacity 
most of the time, consequently offering stable elec-
tricity supplies. 

David Victor, professor of innovation and public po-
licy at the School of Global Policy and Strategy at UC 
San Diego, explained that “nuclear energy is specifica-
lly useful for data centers because it gives a source of 
energy that is clean 24 hours per day, differently from 
wind or solar energy. Also, the large scale of nuclear 
plants makes them attractive: the work of a single AI 
data center can ask for a gigawatt (Gw), which can be 
supplied by thousands of solar panels or a single nu-
clear plant.” 

We should remember that AI and nuclear research 
and development can be highly correlated, as shown 
by the AI for Fusion project. Artificial Intelligence is 
being used in nuclear fusion research to accelera-
te the development of practical solutions for fusion 
energy and improve existing technology in a clear 
acceleration of fusion R&D by providing a platform 
for collaboration and creativity among stakeholders. 
Moreover, as CNN reports, companies such as Toka-
mak Energy and Commonwealth Fusion Systems are 
using artificial intelligence to build small, inexpensive 
fusion reactors and to promote improvements in cru-
cial components such as high-temperature supercon-
ductors. 

This cooperative effort between AI and fusion re-
search paves the way for a future with widely availa-
ble clean, sustainable, and efficient energy solutions.

https://www.bbc.com/news/articles/c748gn94k95o
https://esgnews.com/it/meta-cerca-fino-a-4-gw-di-nuova-energia-nucleare-per-alimentare-gli-obiettivi-di-intelligenza-artificiale-e-sostenibilit%C3%A0/
https://apnews.com/article/three-mile-island-nuclear-power-microsoft-8f47ba63a7aab8831a7805dfde0e2c39
https://www.aboutamazon.com/news/sustainability/amazon-nuclear-small-modular-reactor-net-carbon-zero
https://www.ilpost.it/2024/09/25/intelligenza-artificiale-energia-nucleare/
https://www.epri.com/research/products/000000003002028905
https://www.ilsole24ore.com/art/google-nuovi-reattori-nucleari-alimentare-l-intelligenza-artificiale-AGEiBnY
https://www.theatlantic.com/technology/archive/2024/09/ai-microsoft-nuclear-three-mile-island/679988/
https://www.eia.gov/energyexplained/nuclear/nuclear-power-and-the-environment.php
https://www.corriere.it/tecnologia/24_ottobre_10/come-l-intelligenza-artificiale-e-la-sua-fame-di-energia-sta-rilanciando-il-nucleare-4142add8-b2e1-426a-b1a0-8292ca0b0xlk.shtml
https://nucleus.iaea.org/sites/ai4atoms/ai4fusion/SitePages/AI4F.aspx
https://edition.cnn.com/2024/02/21/climate/nuclear-fusion-ai-climate-solution/index.html
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Conclusion: 
A Strategic Energy Evolution

Nuclear energy is at a transformative moment, particularly in Europe, where technological innovation, geopo-
litical imperatives, and environmental necessities are redefining its role. 

The contrast between Germany’s nuclear phase-out and the broader European embrace of atomic power illus-
trates the sector’s complex challenges and opportunities. While Germany grapples with its decision’s econo-
mic and environmental consequences, other European nations are actively advancing nuclear projects, mainly 
through innovative technologies like SMRs. This divergence highlights how nuclear energy has evolved from a 
controversial energy source to a strategic asset in addressing both climate goals and energy security concerns.

The emergence of new technologies, particularly the convergence of nuclear power with artificial intelligence, 
represents a promising frontier. As tech companies increasingly turn to nuclear energy to power their data 
centers and AI operations, we are witnessing the formation of powerful synergies between traditional energy 
production and cutting-edge technology. This partnership addresses immediate energy needs and accelerates 
innovations in both sectors, particularly in areas like fusion research and reactor efficiency.

Looking ahead, the success of nuclear energy’s revival will depend on several critical factors: the continued 
development and deployment of SMR technology, the cultivation of a skilled workforce, and the maintenance 
of strong international collaboration. The broad support demonstrated at COP28, with its commitment to tri-
ple nuclear capacity by 2050, suggests growing global recognition of nuclear power’s role in achieving climate 
objectives.

The decisions made today to support nuclear innovation, workforce development, and international coopera-
tion will shape not only Europe’s energy landscape but also its economic and technological competitiveness in 
the decades to come.
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