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We believe the adoption of efficient lighting offers a blueprint to understand Al's future. When energy-efficient lightbulbs entered the
market, many expected a dramatic reduction in electricity consumption. Instead, efficiency and lower costs spurred widespread
adoption, unlocking new applications and ultimately increasing power consumption and infrastructure needs. Today, Al startups like
China's DeepSeek are achieving similar breakthroughs in efficiency, prompting some to anticipate a decline in infrastructure needs. But
history suggests otherwise—as Al becomes more affordable and efficient, we expect adoption to surge and generate novel use cases,
driving unprecedented demand for computing power and infrastructure.

Rapidly unfolding demand for Al is likely to drive a fundamental shift in power infrastructure planning and demand that will compel
utilities to accelerate grid modernization and power generation capacity. This transformation has only begun to take shape, and creates
opportunities across the ecosystem, including center developers, power producers, and electrical and cooling component suppliers.

U.S. ELECTRICITY DEMAND SET TO SURGE AFTER YEARS OF STAGNATION

U.S. Electricity Use and Projection (TWh)
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Sources: EIA. (2024). Electricity 2024, Executive Summary; Grid Strategies. (2024, December). *Forecast

Strategic Industries Surging: Driving US Power Demand; S&P Insights. (2024, December 4). Al and energy:
The big picture; Statista. (n.d.). Electricity end use in the United States from 1975 to 2023, accessed on February 10, 2025.

Key Takeaways
— The Al boom puts U.S. data centers on track to potentially consume 12% of U.S. electricity by 2028.1

—  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.23

—  Decarbonizing the grid while modernizing the power infrastructure will require substantial investments, compelling innovation
in areas such as nuclear power and energy storage systems.
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Al Comes with High Power Costs

The global economy, led by the U.S. technology industry, is rapidly transitioning from the Information Age to the Automation Age, an
era where machines, software, and systems no longer just process data but act on it autonomously. The Automation Age promises to
unleash a boom in efficiency and productivity, powered by smart, agile, accessible Al. But this progress has a built-in power cost as the
technology industry rushes to train, test, and deploy Al, and to manufacture the semiconductors necessary for Al.

Training foundational Al models exemplifies the power cost of Al. To train GPT-4, OpenAl used approximately 50 gigawatt hours (GWh)
of electricity — enough to power 6,000 U.S. homes for an entire year, and fifty times more electricity than it took to train the previous
iteration, GPT-3.# Since GPT-4's public release in March 2023, infrastructure demands have only intensified as companies deploy
increasingly larger AI-GPU clusters to train next-generation models.

This trend can particularly be noticed across big tech. Meta Platforms plans to invest at least $60 billion in capital expenditure in 2025,
expecting to operate a total of 1.3 million GPUs by the end of the year.5 In the coming years, xAl plans to spend $35—40 billion to grow
its Colossus supercomputer, the largest Al super cluster in the United States, to operate on 1 million GPUs.® Microsoft plans to spend

$80 billion on Al infrastructure in fiscal 2025.7

Individual GPUs are becoming more power hungry as well. 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-3.8 By 2030, U.S. data centers could house
millions of such advanced GPUs, also requiring significant energy for cooling.

Simply putting an Al model to work is energy intensive. A single ChatGPT query can consume 10 times more energy than a Google
Search, which is enough electricity to power a light bulb for 20 minutes.® More complex tasks like generating videos or high-quality Al
images can require hundreds of times more energy.’® One minute of interaction with an Al voice assistant could consume up to 20
times the energy of a traditional phone call.!!

ChatGPT's 180 million monthly users showcase today's Al power demands, but the real surge is expected to come from agentic Al
models interacting with each other.'2 By 2030, the agentic Al market is projected to reach $47 billion, with billions of Al agents working
autonomously on human-directed tasks.’3 Anticipating this surge, hyperscalers are already committing over $300 billion in capital
expenditures for 2025, primarily focused on Al infrastructure.

ELECTRICITY CONSUMPTION OF LARGE LANGUAGE MODELS VS. GOOGLE SEARCH

Estimated energy consumption per query (Wh per request)
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Sources: EPRI Whitepaper, 2024: Powering Intelligence: Analyzing Artificial Intelligence and Data Center Energy Consumption.
Note: the source provides two data points for “Al-Powered Google Search”. Above utilizes the lower of the two for a conservative comparison.
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Producing semiconductors requires significant energy. For instance, Taiwan Semiconductor Manufacturing Company (TSMC) uses 8%
of Taiwan'’s electricity to run its chip fabrication facilities in the country, which could jump to 24% by 2030.'® As the United States
reshores chip production, starting with high-value chips, energy demand could rapidly increase.

Just the first phase of TSMC's fab facility in Phoenix, Arizona, requires 200 megawatts (MW) of peak connected load, enough to power
roughly 30,000 homes. ¢ By 2030, that power need could grow nearly six times. Seventy-five semiconductor facilities are planned or
are currently under construction in the United States, and by 2030 the country could produce 20% of the world's most advanced chips,
further amplifying power needs coming from manufacturing.'7. 18

IN TAIWAN, TSMC'S FOUNDRIES ACCOUNT FOR 8% OF THE COUNTRIES ENTIRE POWER USE
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Sources: TSMC. (2024, July 30). 2023 Sustainability Report; Statista. (2024, August). Annual energy consumption Taiwan Semiconductor Manufacturing
Company (TSMC) from 2016 to 2023.

Data Center Energy Demand Exposes Infrastructure Challenges

U.S. data center electricity consumption is set to surge from 176 terra-watt hours (TWh) in 2023 to as high as 580TWh by 2028.19
Meeting just this demand will require U.S. power producers to add roughly 50GW of new production capacity by 2030, a challenge
compounded by rising power needs from semiconductor manufacturing and EV adoption, which could cost nearly $60 billion in
investments in new power generation.20

DATA CENTERS MAY CONSUME 12% OF U.S. ELECTRICITY BY 2028

Annual Data Center Electricity Consumption (TWh)
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Source: Berkeley Lab. (2024, December 19). 2024 United States Data Center Energy Usage Report. *Forecast
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Complicating matters, much of the U.S. grid dates to the 1960s and faces growing stress. The average transformer is over 40 years old,
and many power lines are operating beyond their capacity.2! This results in frequent maintenance issues and power outages,
highlighting the urgent need for a robust overhaul of the infrastructure to meet growing demand and ensure reliability.

Historically, though, power companies have expanded generation and transmission capacity at a measured pace, responding to
gradual catalysts like population growth over multiple decades. Data centers operate on a different timeline—they often go from
groundbreaking to full operation in under two years.22

Data center growth is also highly regionalized, and increased demand is likely to intensify localized energy bottlenecks, making targeted
investments in substations, power redundancy, and fiber connectivity essential. In 2023, just 15 states accounted for 80% of U.S. data
center energy consumption.23 Virginia alone made up nearly 26%.24

Another challenge for the energy system is navigating decarbonization of the grid, which clashes with the need to rapidly scale power
production infrastructure. In the United States, nearly 100GW of coal-fired power plant capacity was phased out over the last 15 years,
and another 68GW will be phased out this decade.?> Major data center regions may face significant power shortfalls by 2030.

MORE THAN A QUARTER OF VIRGINIA’S POWER NOW FUELS DATA CENTERS

2023 U.S. Data Center Electricity Consumption by State
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Source: EPRI Whitepaper, 2024: Powering Intelligence: Analyzing Artificial Intelligence and Data Center Energy Consumption.

Investments in Energy Innovation Are Accelerating, Including Nuclear

Newly announced data centers primarily plan to utilize natural gas turbines for reliable, on-site power generation.26 While these systems
can deliver consistent electricity, their emissions conflict with tech companies' carbon neutrality commitments. Solar and wind power
deployment is accelerating, but these intermittent sources can't yet match data centers' need for uninterrupted power—though
advancing energy storage technologies are beginning to bridge this gap.

We believe the data center energy landscape of tomorrow is likely nuclear, driven by small modular reactors (SMRs). In our view, they
are the most transformative development in energy. Unlike traditional nuclear plants, SMRs are compact, scalable, and faster to deploy
with much quicker construction timelines. They offer a steady, low-carbon power supply that aligns with corporate sustainability goals
while enhancing grid reliability. Innovation in SMR form factors, coupled with permitting and regulatory support to aggressively drive the
industry, are critical to the evolution of the Al power story.

Tech companies are racing to secure nuclear power through partnerships with major utilities, signaling the urgency to scale energy
infrastructure alongside growing Al demands.
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MAJOR NUCLEAR DEALS ANNOUNCED BY DATA CENTER COMPANIES

Amazon Buys a Nuclear-Powered data Center From Talen Microsoft Signs 24/7 Nuclear Power Deal with Constellation
NAME/PROJECT LOCATION EXPECTED # NAME/PROJECT LOCATION CURRENT #
CUMULUS SALEM TOWNSHIP, OF BUILDINGS BOYDTON BOYDTON, OF BUILDINGS
DATA ASSETS PENNSYLVANIA 15 CAMPUS VIRGINIA n
On March 4, 2024, Talen Energy sold Cumulus Data Assets to Amazon Web Services (AWS) On June 20, 2023, Microsoft signed a deal with Constellation Energy to supply nuclear power
for $650 million. The 1,200-acre campus is powered by the nearby 2.5-gigawatt Susquehanna  to its Boydton, Virginia data center, targeting near 100% carbon-free operation. Constellation
Steam Electric Station, a nuclear plant operational since 1983 and licensed through 2044.' will provide up to 35% of the center's power through its carbon-free energy matching platform.2
Green Energy Partners and IP Form a Phased Joint Venture Amazon Data Center Campus to Abut Nuclear Power Stationt
NAME/PROJECT LOCATION EXPECTED # NAME/PROJECT LOCATION EXPECTED #
SURRY GREEN SURRY COUNTY, OF BUILDINGS LAKE ANNA LOUISA COUNTY, OF BUILDINGS
ENERGY CENTER | VIRGINIA 15 TECH CAMPUS VIRGINIA
Approved on February 8, 2024, this data center campus is designed to be powered by the Filed on September 26, 2023, this is one of two data center campuses Amazon plans to build
nearby Surry Nuclear Power Plant but the long-term plan includes the development of 4-6 as part of an $11 billion investment in the state. The first campus is expected to house 7 data
small modular reactors (SMRs) to provide nuclear energy directly to the data centers. center buildings and be located near the Lake Anna Nuclear Power Station.

Sources: Text: 1. Nuclear News, Mar 2024; 2. Data Centre Dynamics, Jun 2023; 3. Data Centre Dynamics, Feb 2024; 4. Lake Anna Life, Jun 2024.

Conclusion: Increased Efficiency Can Lead to Increased Consumption

We believe that cheaper Al will fuel greater adoption, driving demand for Al infrastructure and amplifying power needs. Between now
and 2030, industry estimates suggest nearly $1 trillion of capital investment is needed to modernize the U.S. power grid and to meet
emerging power needs.?” Utilities and competitive power producers are scaling investments, and private capital is expected to follow,
cumulatively creating opportunities for companies delivering power, supplying transformers, power management systems, and grid
modernization solutions. In our view, this intersection—Al applications, Al infrastructure, and electrification—is likely to remain a
positive theme for investors to consider throughout the decade.
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This material represents an assessment of the market environment at a specific point in time and is not intended to be a forecast of
future events, or a guarantee of future results. This information is not intended to be individual or personalized investment advice and
should not be used for trading purposes. Please consult a financial advisor for more information regarding your situation.

Investing involves risk, including the possible loss of principal. Narrowly focused investments may be subject to higher volatility. The
companies in which the Funds invest may be subject to rapid changes in technology, intense competition, rapid obsolescence of
products and services, loss of intellectual property protections, evolving industry standards and frequent new product productions, and
changes in business cycles and government regulation. Data Center REITs and Digital Infrastructure Companies are subject to risks
associated with the real estate market, changes in demand for wireless infrastructure and connectivity, rapid product obsolescence,
government regulations, and external risks including natural disasters and cyberattacks.

International investments may involve the risk of capital loss from unfavorable fluctuation in currency values, from differences in
generally accepted principles or from social, economic, or political instability in other nations. There are additional risks associated with
investing in Uranium and the Uranium mining industry. URA, ZAP and DTCR are non-diversified.

Shares of ETFs are bought and sold at market price (not NAV) and are not individually redeemed from the Fund. Brokerage
commissions will reduce returns.

Carefully consider the funds’ investment objectives, risks, and charges and expenses before investing. This and other
information can be found in the funds’ full or summary prospectuses, which may be obtained at globalxetfs.com. Please read
the prospectus carefully before investing.

Global X Management Company LLC serves as an advisor to Global X Funds. The Funds are distributed by SEI Investments
Distribution Co. (SIDCO), which is not affiliated with Global X Management Company LLC or Mirae Asset Global Investments. Global X
Funds are not sponsored, endorsed, issued, sold, or promoted by Indxx, nor does Indxx make any representation regarding the
advisability of investing in the Global X Funds. Neither SIDCO, Global X nor Mirae Asset Global Investments are affiliated with Indxx.
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