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In this article, we explore how the exponential growth of AI has unexpectedly reversed the declining trajectory of nuclear energy. 
A decade ago, many countries planned nuclear phase-outs amid safety concerns and the promise of renewables, yet today many 
more governments are extending nuclear reactor lifetimes while big tech companies invest in advanced nuclear technologies to 
satisfy AI’s voracious demand for reliable electricity.  Drawing on recent projections, we examine the rapid expansion of 
hyperscale data centers, the superior safety and low-emission profile of nuclear power compared to fossil fuels, and the 
emergence of small modular reactors as a solution for stable, carbon-free power.  We also contrast U.S. leadership in nuclear-AI 
integration with Europe’s more cautious approach.  Ultimately, AI is catalyzing a pragmatic nuclear revival essential for achieving 
decarbonization alongside the demands of the digital era. 
 
 

Introduction 
 
Only a decade ago, the future path of nuclear energy seemed sealed.  Germany, Belgium, and Spain among 
others announced plans for the gradual closure of their plants with clear arguments:  high risk, complex 
waste, and a horizon seemingly dominated by renewable energies.  However, the script has changed 
radically at present, when several governments are reconsidering those closures, and big tech companies 
are eyeing with interest a source of energy that is neither truly renewable nor green, and which many had 
written off as obsolete.  What happened?  The answer can be summed up in two letters:  AI. 
 
A New Electricity Demand 
 
The boom in algorithmic and generative AI has multiplied the computing needs of large data centers, which 
are often located in massive clusters which create significant challenges for electricity supply – their global 
distribution in 2024 can be observed in Figure 1, currently dominated by the U.S., China, and Europe.  (See 
the figure on the next page.) 
 
Training language models or computer vision systems require enormous amounts of electricity 24x7x365, 
a need that is growing exponentially in timeframes of months rather than years.  According to the 
International Energy Agency (IEA, 2025), global electricity consumption by data centers could more than 
double by 2030 (415 TWh in 2024, around 1.5% of today’s global power demand), reaching around 945 
TWh, which represents just under 3% of global electricity consumption; its distribution and evolution by 
equipment and area, in the base case scenario1, is depicted in Figure 2 below.  Globally, data center 
electricity consumption has grown by around 12% per year since 2017, more than four times faster than 
the rate of global power consumption.  From 2024 to 2030, global data center power demand is expected 
to grow by around 15% per year, again more than four times faster than the growth of total consumption 
from all other sectors.  In terms of accelerated servers2, mainly driven by AI technology adoption, it is 
projected to grow by 30% annually.  The United States accounted for the largest share of electricity 
consumption at 45%, followed by China at 25% and Europe at 15%. 
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Figure 1 
Global Map of Major Data Center Clusters 
 

 
 
Source:  IEA (2025). 
 
 

In Europe, the European Commission (2024) estimated that in 2030, European data centers will account 
for 3.2% of total electricity demand, up from the current 2.7%.  In 2022, they used an estimated 45-65 
TWh (1.8-2.6% of total consumption), from which large data centers (including co-location and 
hyperscalers3) accounted for about 65% of the total data center consumption in the EU.  As displayed in 
Figure 3 on the next page, most of its energy use was concentrated in the largest markets:  the top four 
countries accounted for nearly two-thirds despite having less than 40% of the population with the top 12 
around 95%. In Germany they used an estimated 15 TWh (equivalent to 3% of national power use); in 
France it was around 10 TWh (2%).  Data centers represent a significant share of national electricity use in 
Ireland (18%), which has been for years the European location of choice for data center strategies of 
leading players such as Meta and Google.  Other examples include the Netherlands (5.2%), Luxembourg 
(4.8%), and Denmark (4.5%); the EU-27 average is of 2.2%. 
 
This explosion in consumption comes at a time when continuous and stable electricity availability is more 
crucial than ever.  Renewables (mainly solar and wind) are essential, but their intermittent production 
requires backup systems – a fact that was dramatically highlighted during the major blackout on April 28, 
2025, in the Iberian Peninsula.  This is where nuclear energy has found an unexpected second chance:  it 
offers stability, zero direct emissions, and continuous operation capability, though its current fission 
approach is not a renewable source nor free from long-term environmental impact. 
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Figure 2 
Electricity Consumption by Data Centers 
 

 
 
Notes:  Projected values correspond to the base case.  Units are TWh. 
 
Source:  IEA (2025). 
 
 

Figure 3 
Estimated Data Center Energy Use by Top 12 EU-27 Countries 
 

 
 
Note:  Error bars indicate range of estimates. 
 
Source:  European Commission (2024). 
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The Return of Nuclear Power 
 
France and the U.K. have announced programs to extend the operational life of their reactors, and the U.S. 
has approved subsidies to keep running plants that were on the verge of closure.  Even in countries like 
Japan, where the Fukushima accident profoundly affected public opinion and drove government to effect 
a full nuclear freeze, reactors are now being restarted.  The central argument is the same:  without firm, 
low-carbon energy, the energy transition falters and so does transition to green alternatives.  Consensus 
about nuclear energy being the past has rapidly evolved to considering it as a bridge toward a 
decarbonized future, especially in the face of rising demand driven by the digital economy and AI. 
 
Interests at Play 
 
This shift is not just technical, but also economic and political.  The nuclear industry led by major 
companies in France, the U.S., and Japan sees an opportunity for resurgence with evolutionary 
improvements such as small modular reactors (SMRs), which are more flexible and have lower initial costs, 
as well as funneling major investments into moonshot projects like fusion Tokamak reactors and orbital 
nuclear and solar generation beamed down via microwave.  At the same time, computing hyperscalers are 
seeking to secure their own electricity supply through direct agreements with nuclear operators or even 
investments in next-generation projects.  Energy reliability has become a key competitive advantage in the 
AI race.  Critics are not lacking:  environmental organizations warn that extending the life of nuclear plants 
diverts resources that could instead go toward renewables, energy storage, or efficiency improvements.  
Moreover, historic nuclear challenges in waste management (requiring secure geological repositories for 
millennia, with high costs and leakage risks) and safety (vulnerable to human errors, cyberattacks, or 
reactor aging) remain largely unresolved. 
 
Safety and Cleanliness in Energy Sources 
 
Low-carbon energy sources outperform fossil fuels overall in both safety and environmental cleanliness, 
but still represent the least dominant source in power production.  The Energy Institute (2025) reports that 
in 2024 fossil fuels account for 58.5% of the global electricity production, full renewables 32.5%, and 
nuclear 9%.  As reported by Markandya and Wilkinson (2007) and displayed in Figure 4A on the next page, 
deaths per TWh of electricity produced are dramatically lower for clean options:  in 2021, coal caused 24.5 
deaths/TWh per year and oil 18.5, mainly from air pollution, while nuclear registers just one death every 
33 years (433 deaths from Chernobyl and 2,314 from Fukushima); wind and solar register one every 25 
and 50 years, respectively.  Lifecycle greenhouse gas emissions follow a similar pattern – fossil fuels emit 
hundreds of tonnes of CO₂-equivalent per GWh (coal 790, natural gas 440), nuclear only 6; solar 53 on 
average, hydro 24, wind 11.  The cases of serious illnesses attributed to air pollution show the same 
pattern.  (See Figure 4B on the next page.)  
 
The Proliferation of Mega Data Centers for Global AI 
 
The rapid advancement of AI is driving an unprecedented expansion of hyperscale data centers worldwide. 
According to the International Energy Agency (2025), between 2024 and 2030 renewables will only meet 
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nearly half of the increase in global data center power demand, followed closely by natural gas and coal-
fired electricity generation. 
 
Figure 4 
Health Effects of Electricity Generation 
 

 
 
Source:  Markandya and Wilkinson (2007).  
 
 

Global power generation to supply data centers is expected to grow from 460 TWh to over 1,000 TWh in 
2030, and to 1,300 TWh in 2035 – with renewables meeting nearly half of the additional demand to 2030, 
followed by natural gas and coal, and nuclear starting to play an increasingly important role beyond 2030 
(Figure 5A).  Associated carbon emissions peak at around 320 Mt CO2 by 2030, before entering a shallow 
decline to around 300 Mt CO2 by 2035 (Figure 5B).  Despite this rapid growth, data centers remain a 
relatively small part of the global power generation (1% in 2024, 3% in 2030), still accounting for less than 
1% of total global emissions.  Natural gas is set to continue to dominate the near-term data center 
electricity supply in the U.S. (Figure 5C), with coal predominant in China (Figure 5D).  (See the figure on 
the next page.) 
 
Europe’s Path to Nuclear-Powered AI Infrastructure  
 
Europe is also experiencing exponential growth in data center capacity driven by cloud computing and AI, 
yet its path toward nuclear-powered facilities remains slower and more cautious than in the U.S.  No SMRs 
co-located with data centers are under construction today, with commercial operations unlikely before the 
early 2030s.  Although there are promising initiatives in Europe4, not all regions follow this trend:  in Aragón 
(Spain) around 30 mega data centers are projected with no associated SMR projects, reflecting the 
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country’s ongoing nuclear phase-out policy.  These facilities are raising serious local concerns, as they 
would consume large amounts of the region’s electricity and water for cooling in a drought-prone area, 
intensifying the pressure on agriculture and residents without the stable, low-carbon benefits that nuclear 
co-location could provide.  Supported by the European Industrial Alliance on SMRs, the continent is 
gradually pivoting toward nuclear baseload to ensure reliable power for its digital economy while 
advancing decarbonization goals. 
 
Figure 5 
Electricity Generation and Carbon Emissions for Data Centers 
 

 
 
Notes:  Projected values correspond to the base case.  Units are TWh (A, C, D) and Mt CO2 (B).  
 
Source:  IEA (2025). 
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Realism or Setback? 
 
Are we witnessing a return to the past or a pragmatic adjustment?  From the perspective of energy 
economics, the answer may be somewhere in between.  AI has not “resurrected” nuclear energy, but it 
has accelerated the recognition of a reality:  full decarbonization requires a diverse mix of sources, where 
stability in production matters as much as cleanliness.  This truth is reinforced by several facts:  (i) safety 
and emissions data that place nuclear and renewables far ahead of fossil fuels, (ii) the exponential growth 
of AI-driven hyperscale data centers demanding unprecedented reliable power, and (iii) Europe’s uneven 
response from promising SMR projects to the resource-intensive expansion in regions without any nuclear 
backing.  The challenge is, once again, not only technological but political and social:  how to balance the 
risks and benefits of an energy source that was in decline but never fully phased out, returning now with 
renewed momentum.  AI promises to transform the economy; what few foresaw is that, in the process, it 
can also transform the global energy landscape. 
 
 

Endnotes 
 
1 The IEA’s base case scenario explores the trajectory of power consumption in data centers under current regulatory 
conditions and industry projections.  
 
2 Accelerated servers refer to high-performance servers equipped with specialized accelerators (primarily GPUs, TPUs, or other 
AI-specific chips) designed to handle the intensive parallel computations required for AI tasks, such as training and deploying 
large AI models.  They differ from conventional servers (mainly CPUs) because they deliver much greater computational speed 
and efficiency for AI workloads, but at the cost of notably higher power consumption and greater power density in data centers. 
 
3 Big tech companies such as Amazon, Microsoft, Google, and Meta. 
 
4 Promising initiatives include the U.K.’s planned hyperscale campus at the former Cottam coal site (up to 1 GW powered by 
Holtec SMR-300 reactors) and Sweden’s exploration of lead-cooled SMRs at Studsvik to support Evroc’s fossil-free data centers. 
The Netherlands has also seen Equinix express interest in purchasing power from a Rolls-Royce SMR. 
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