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GLOBAL X ETFs INVESTMENT STRATEGY 
  AI Comes with Large Power Needs and 
Nuclear Energy Appears a Potential 
Solution 
Marketing Communication. Capital at risk. For Professional Investors Only. 

Artificial intelligence could reshape the global economy—but behind the innovation lies a growing energy 
footprint. From training and running large-scale AI models to manufacturing chips and powering data 
centres, each stage of the AI lifecycle demands significant electricity. As AI capabilities expand and 
adoption accelerates, energy use is rising faster than infrastructure can keep up.1 With projections 
showing U.S. data centre electricity consumption tripling by 2028,2 and major hyperscalers committing 
hundreds of billions in AI investments,3 a new era of energy-intensive computing has arrived. This piece 
explores the scale, drivers, and infrastructure challenges of powering AI at today’s pace. 

 

Key takeaways: 

 Rising AI demand could result in U.S. data centres consuming up to 12% of U.S. electricity by 
2028.4 

 After two decades of flat electricity growth, utilities could be tasked with meeting up to 47% 
higher demand by 2040, underscoring the urgency for grid upgrades and power generation.5,6 

 The push for AI development and environmental sustainability could drive a nuclear 
renaissance, with both private investors and governments recognising its critical role in the 
future energy landscape.7 

 Small modular reactors might gain global traction as a viable solution for energy-hungry data 
centres, with international cooperation and legislative efforts accelerating the nuclear power 
industry's growth.8 

 
 

 

Training AI Models  

Training AI models illustrates the power demands of AI. For example, training GPT-4 consumed 
approximately 50 gigawatt-hours (GWh) of electricity – enough to power 6,000 U.S. homes for a year, 
and fifty times the electricity used to train GPT-3.9 With the public release of GPT-4 in 2023, the need for 
larger GPU clusters has only grown.  

The major hyperscalers could ramp up investments. Meta Platforms, for instance, has publicly stated 
that it plans to invest up to $80 billion in capital expenditure (capex) in 2025, and deploy 1.3 million 
GPUs.10 Meanwhile, xAI has publicly reported that it is aiming to expand its Colossus supercomputer to 
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1 million GPUs in the coming years.11 Microsoft has publicly reported that it plans to spend $80 billion on 
AI infrastructure in fiscal year 2025.12 

Individual GPUs are also becoming more energy intensive. Nvidia’s Blackwell (GB200) chip, although 
significantly more power efficient, is designed for nearly seven times the power draw of the A100 chips 
used to train GPT-3.13 By 2028, U.S. data centres could account for between 325 and 580 TWh of total 
energy demand in the U.S., or 6.7% to 12.0% of the total U.S. electricity consumption forecasted for 
2028.14 

Using AI Applications 

As AI models mature, the industry has shifted from training to inferencing, the process of applying 
trained models to generate outputs or predictions.15 The emergence of “reasoning” models are now 
consuming more resources than previous AI systems, and combined with greater model usage, , has 
increased aggregate compute demand.16 For example, a ChatGPT query can consume 10 times more 
energy than a traditional Google Search,17 while more complex tasks, such as high-quality video 
generation or advanced imaging, can require hundreds of times more power.18   

 

 

Looking ahead, the transition from simple inferencing to fully agentic AI could further accelerate energy 
demand. Agentic systems, capable of autonomous decision-making and multi-step reasoning, require 
vastly more computational resources.19 Nvidia CEO Jensen Huang, in his GTC 2025 keynote, stated 
that agentic AI workloads demand “easily 100 times more” compute than previously expected.20 
Reflecting this anticipated surge, hyperscalers have committed over $300 billion in capital expenditures 
for 2025, primarily focused on AI infrastructure.21 
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Manufacturing AI Chips 

Semiconductor manufacturing is highly energy-intensive, driven by the need for precision and scale. 
Taiwan Semiconductor Manufacturing Company (TSMC), the world’s largest chipmaker, consumes 8% 
of Taiwan’s electricity, a figure that has been reported to potentially rise to 24% by 2030.22  

 

 

As the U.S. reshores advanced chip production, energy demand could rapidly increase. The first phase 
of TSMC’s fab in Phoenix, Arizona, requires 200 megawatts (MW) of peak connected load, enough to 
power roughly 30,000 homes.23 The company recently publicly announced an additional $100 billion 
investment, expanding its U.S. footprint to six fabrication facilities (fabs).24 It is reported that each fab will 
carry substantial energy demands, especially as they produce smaller, more complex chips.25 With 73 
semiconductor facilities planned or currently under construction,26 it is reported that the U.S. could 
produce 20% of the world’s most advanced chips by 2030,27 further amplifying the power needs of 
manufacturing. 

DeepSeek and Data Centre Demand  

Advancements in AI efficiency, such as DeepSeek’s r1 model announced earlier this year, could 
potentially add nuance to the energy consumption narrative. While DeepSeek claimed performance on 
par with leading U.S. AI models, with significantly lower computational cost and power requirements,28 
historical patterns suggest that efficiency alone does not guarantee reduced total energy use. As 
economist William Stanley Jevons observed during the Industrial Revolution, gains in efficiency can 
paradoxically increase overall consumption,29 a dynamic now known as the Jevons Paradox. In this 
context, lower per-task costs can unlock broader adoption and new use cases, ultimately amplifying 
infrastructure demand.30 Notably, since DeepSeek’s announcement, Nvidia has continued to report 
record-breaking chip sales,31 and the ‘Big Four’ hyperscalers (Amazon, Meta, Alphabet, and Microsoft) 
reported year-on-year capex growth. U.S. data centre vacancy hit a record low of 2.6% at the end of 
2024, with 6.6 gigawatts (GW) of capacity currently under construction—evidence that demand for 
computer and energy infrastructure potentially remains robust.32 
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Infrastructure Challenges  

U.S. data centre electricity use is set to rise from 176 terra-watt hours (TWh) in 2023 to as high as 
580TWh by 2028.33  To meet this surge, U.S. power producers may need to add roughly 50 gigawatts 
(GW) of new capacity by 2030.34 This challenge is compounded by rising power needs from 
semiconductor manufacturing and electric vehicle adoption, which could cost nearly $60 billion in new 
power generation investments.35 

 
 
Between growing energy demand from data centres and rising supply from clean energy and battery 
storage, the ageing grid infrastructure in the U.S. may be a major roadblock. As of 2023, approximately 
70% of transmission lines were over 25 years old, with much of the U.S. grid infrastructure built in the 
1960s and 1970s.36 The average transformer is over 40 years old, and many transmission lines are 
operating beyond their capacity,37 potentially increasing the risk of failures, maintenance disruptions, and 
widespread outages.  

Historically, utilities expanded generation and transmission capacity gradually, guided by long-term 
trends like population growth.38 Today, that approach may no longer be viable. Data centres can be built 
in under two years39, often outpacing the grid’s ability to deliver sufficient, reliable power. Without a 
coordinated upgrade to the grid, the U.S. potentially risks a growing mismatch between digital 
infrastructure and the energy systems that power it. 

This strain is intensified by the regional nature of data centre growth. In 2023, just 15 states accounted 
for 80% of all U.S. data centre energy use,40 with Virginia responsible for nearly 26%.41  This 
geographical concentration intensifies pressure on local grids, making targeted investments in 
substations, power redundancy, and fibre connectivity essential.  

However, infrastructure development is not keeping pace. Building new high-voltage transmission lines 
often takes four years or more, driven by complex permitting and land access challenges.42. As of 2024, 
over 2,500 GW of generation and storage projects were waiting in interconnection queues nationwide,43 
many of them tied to AI, cloud, and hyperscale data centre developments. Without accelerated upgrades 
to energy and connectivity infrastructure, regional data centre growth could risk being throttled by a lack 
of deliverable power.  

While the U.S. has the most data centres globally,44 data centre capacity is also expanding rapidly in 
other markets. The EU’s €200 billion InvestAI initiative includes €20 billion earmarked for four AI 
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gigafactories in Europe, each with 100,000 AI chips.45 This is in addition to seven AI factories 
announced in December 2024.46 As Europe and other regions strive to compete in AI infrastructure, 
global energy demand could increase significantly in parallel.  

Tech Giants Invest in Nuclear Energy to Power AI and Data Centre Growth  

Major technology companies are significantly investing in nuclear energy.47  The current operation of AI 
necessitates substantial energy consumption, and as large language models continue to grow in 
complexity, the forecast for power demand appears to increase.48 In 2022, data centers utilised 
approximately 460 TWh of power, as reported by the IEA. By 2026, the figure may exceed 1000 TWh, 
representing almost one-third of the total electricity produced by the world’s nuclear power plants last 
year, and approximately equivalent to Japan's electricity usage.49  
For major technology companies, securing dominance in artificial intelligence is paramount; 
nevertheless, reconciling this objective with environmental preservation has proven challenging. 50 
 
With the rising global energy demands and the escalating significance of decarbonisation, there is 
potentially a compelling argument for nuclear energy as a pivotal component of the energy transition.51  

The ambitious artificial intelligence projects of tech companies could fuel a renaissance in the nuclear 
power industry, which is attracting the attention of some of the world’s most prominent private wealth 
managers.52 Several big corporations demonstrated that nuclear power could be the way to go for 
sustainable energy in the long run.53 Major technology companies are not the sole entities aware of this 
possible trend; the global shift in market sentiment regarding nuclear energy, along with governmental 
actions endorsing this trend, may underscore its significance.54 

Global Momentum for Nuclear Power Could Be Fuelled by AI and Innovation 

Outcomes from COP29 have reinforced commitments to expand nuclear energy, with the U.S. pledging 
to increase nuclear power capacity by 35 gigawatts over the next decade and a tripling by 2050.55 56 
With his rhetoric advocating for new nuclear reactors to help power energy-hungry data centres and 
manufacturing, the plan appears to maintain support under President Trump.57 There is bipartisan 
support on Capitol Hill for the nuclear industry and its possible revival, as underlined by the bipartisan 
legislation “Advance Act”, which stands for Advanced Nuclear for Clean Energy.58 In July, a law was 
enacted that gave the US Nuclear Regulatory Commission (‘the Commission’) new powers to oversee 
advanced reactors, license new fuels, and assess manufacturing breakthroughs that could lead to 
faster and cheaper buildouts.59 

Rising AI demand could result in U.S. data centres consuming up to 12% of U.S. electricity by 2028.60 
Against this backdrop, interest in small modular nuclear reactors appears to be growing around the 
world, and the United States is in discussions with multiple Southeast Asian states about deploying 
them.61 

Small modular reactors can offer faster construction, lower costs, and reduced operational complexity 
compared to traditional nuclear reactors.62 Their compact size and modular design make them ideal for 
deployment in remote areas, potentially providing a more flexible and cost-effective energy solution.63 

Even though Chinese AI language models appearing to be more efficient somehow could shift 
markets’ stance on US data centres’ power needs, the Trump administration’s nuclear drive is 
expected to maintain the pace and global nuclear power generation is projected to reach a record 
high this year.64 65 Indeed, in recent weeks, the top US nuclear regulator has been working to expedite 
the construction of power plants and simplify the approval process for new reactors.66 
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In Europe, electricity demand for data centres could triple by 2030.67 France, Finland, the 
Netherlands, and Sweden, among others, are calling on the European Commission to acknowledge 
the role of nuclear power in reducing carbon emissions across Europe.68 

Conclusion: Increased Efficiency Can Lead to Increased Consumption  

As artificial intelligence may revolutionise industries and drive innovation, its growing energy demands 
are posing significant challenges to existing infrastructure. The rapid expansion of AI technologies, 
particularly in data centres, will require unprecedented levels of electricity, raising concerns about the 
sustainability of current energy systems. With some projections showing a surge in energy consumption 
and the urgent need for grid upgrades, the future of AI development potentially hinges on finding 
scalable, reliable, and low carbon emissions energy solutions. The rise of nuclear power, especially 
through small modular reactors, presents a promising solution which could meet this demand. As 
governments and private investors recognise the critical role of nuclear energy, there is hope that this 
transformation will not only power AI but also pave the way for a more sustainable and energy-efficient 
future. As we navigate this new era of energy-intensive computing, collaboration and innovation will be 
key to ensuring that AI's potential is realised without compromising environmental sustainability. 
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This is a marketing communication.  

Please refer to the prospectus, supplemental prospectus and KID (Key Information Document) of the relevant UCITS fund before making 
any final investment decisions.  

The value of an investment may go down as well as up and past performance is not a reliable indicator of future performance. 

Trading may not be suitable for all types of investors as they carry a high degree of risk. You may lose all of your initial investment. Only 
speculate with money you can afford to lose.  

Changes in exchange rates may also cause your investment to go up or down in value.  

Tax treatment depends on the individual circumstances of each client and may be subject to change in the future.  

Please ensure that you fully understand the risks involved. If in any doubt, please seek independent financial advice. Investors should refer 
to the section entitled “Risk Factors” in the relevant prospectus for further details of these and other risks associated with an investment in 
the securities offered by the Issuer.  

This information is not intended to be, nor does it constitute, investment research. 

These insights are strictly for general information purposes provided at the date of publication and may change without notice and are not a 
recommendation, solicitation or offer to buy or sell any financial products or to adopt any approach to investment. There is no guarantee that 
any matter discussed will be successful. Reliance on any part of this information is at your own discretion. 

This information may provide estimates and future forecasts and are not a representation of any future performance. This information is not 
complete or exhaustive and we make no representations or warranties, express or implied, concerning the accuracy or comprehensiveness 
of these insights. 

These insights do not take into account a person’s own financial position or circumstances of any person or entity in any region or jurisdiction. 
This information should not be relied upon as a primary basis for any investment decision. Its applicability will depend on the particular 
circumstances of each investor. 

This information does not constitute tax advice and investors and potential investors are advised to consult their professional advisors 
concerning possible taxation or other consequences of purchasing, holding, selling, converting or otherwise disposing of any investments 
under the laws of the relevant region and/or their country of incorporation, establishment, citizenship, residence or domicile, or other liability 
to tax and in light of their particular circumstances. 

Past performance is no indication of current or future performance. The performance data does not take account of the commissions and 
costs incurred on the issue and redemption of units. 

Communications issued in the European Union relating to Global X UCITS ETFs are issued by Global X Management Company (Europe) 
Limited (“GXM Europe”) acting in its capacity as management company of Global X ETFs ICAV. GXM Europe is authorised and regulated 
by the Central Bank of Ireland. GXM Europe is registered in Ireland with registration number 711633. 

Communications issued in the United Kingdom and Switzerland in relation to Global X UCITS ETFs are issued by Global X Management 
Company (UK) Limited (“GXM UK”), which is authorised and regulated by the Financial Conduct Authority. The registered office of GXM UK 
is 77 Coleman Street, London, EC2R 5BJ, UK. Information about us can be found on the Financial Services Register (register number 
965081) 

 

 


