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The artificial intelligence (Al) hype cycle may be coming to an end. Technology giants and investors alike are

enthusiastic about Al's potential to drive productivity gains and transform the economy.

But certain resource constraints could prevent Al growth rates from meeting lofty expectations. Indeed, investors
in recent months have begun to question how long it will take for the multibillion dollar investments in Al to

translate to profit growth. But the bottlenecks might not be where you expect.

“One of the ironies of producing an advanced technology like Al is that it requires vast physical resources, and you

might not think of such advanced technology as being physically constrained,” says U.S. economist Jared Franz.
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Not all resource constraints will make the news like shortages of advanced semiconductors made by NVIDIA and
other chipmakers. Here are four resource constraints that could slow the growth of Al — and present opportunities

for old economy companies.

1. Al sparks a 21st century copper rush

Generative Al tools like ChatGPT run on large language models hosted on thousands of servers in massive data
centers. These data centers require cooling systems to help the servers run more efficiently, as well as a power
infrastructure consisting of transformers, generators and transmission lines. Most of these elements require
copper. The construction of a $500 million Microsoft data center near Chicago required 2,177 tons of copper, for

example.
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Anatomy of a data center: Servers, power and cooling systems
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Data centers need copper for many of their components
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A single data center could require

more than 2,000 tons of copper.
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“If the projections by the hyperscalers are right, data centers constructed over the next eight years will require one

million tons of copper in the U.S. alone,” Franz says. "And you're going to have to think globally about this build-

out.”

Demand for copper in electric vehicles, clean energy technology and the modernization of the U.S. electric grid is
already expected to create growing deficits. The planned construction of Al data centers will push those deficits to

https://lwww.capitalgroup.com/advisor/insights/articles/4-ai-bottlenecks-could-bolster-old-economy-companies.html?sfid=751005197 &cid=81277888&et_cid=81277888&cgsrc=SFMC&alias=btn-LP-A1ct...  3/10



10/11/24, 4:58 PM 4 Al bottlenecks could bolster old-economy companies | Capital Group
more than six million tons by 2030, according to JPMorgan. “The question is, can miners extract enough copper

out of the earth quickly enough to meet expectations for the Al build-out?” Franz asks.

Anticipating shortfalls, global mining companies are focusing on acquiring and expanding copper operations.
Grupo México, a conglomerate that operates some of the lowest cost copper mines, restarted work in south Peru
this past July to boost production. Similarly, the fourth largest copper producer, Glencore, is turning to operations

in Argentina to double its output in the coming years.

2. Power demand is going nuclear

Al, like just about any advanced technology, needs power. A lot of power. Data centers could consume as much as
9% of total U.S. electricity output by 2030, more than double current usage, according to the Electric Power
Research Institute. “The demands on the grid from both data centers and electric vehicles are going to drive an
increase in consumption we haven't seen in about 20 years,” says Cheryl Frank, an equity portfolio manager for
American Mutual Fund® and CGCV — Capital Group Conservative Equity ETF.
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Data centers jolt demand for electricity
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The question is, can U.S. utilities meet the soaring demand in the near term? Probably, but there are
complications, according to Franz. First, supply and demand dynamics vary by state. “You could have mismatches
in specific states, but if the current trajectory is right, there should be enough power. But if the trajectory doubles,

bringing on new capacity very quickly would be very challenging.”
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What's more, many of the tech giants have committed to net zero carbon emissions by 2030. “It will be
challenging to meet these commitments and power demand in the short term,” Franz adds. “You'll need a lot
more wind, a lot more solar, natural gas — and you may need to slow the pace of decommissioning coal plants. All

energy sources may need to be on the table.”

In some high-demand areas, available connections are scarce. “Companies are being told they can't get a
connection into the system and will need to go on a waiting list,” Frank says. To help meet its growing needs,

Microsoft in September reached an agreement with nuclear power provider Constellation Energy to restart the

Three Mile Island nuclear plant in Pennsylvania.

Al spending spree: Where's the payoff and what's next?
CE credit available
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3. Capital equipment needs are surging

Substantial capital equipment needs to build out data centers and increase power generation globally are driving

demand for a range of industrial companies, in some cases leading to shortages. For example, energy equipment

maker GE Vernova expects its $6.4 billion backlog of gas turbines needed for backup generators and other

electrical equipment to triple by the end of 2024.

https://www.capitalgroup.com/advisor/insights/articles/4-ai-bottlenecks-could-bolster-old-economy-companies.html?sfid=751005197 &cid=81277888&et_cid=81277888&cgsrc=SFMC&alias=btn-LP-A1ct...  6/10



10/11/24, 4:58 PM 4 Al bottlenecks could bolster old-economy companies | Capital Group
Because Al chips generate a great deal of heat, data centers require advanced liquid cooling systems to prevent
equipment failure and improve energy efficiency. Industrial manufacturers such as Modine and Vertiv have seen
triple-digit increases in their stock prices this year as demand for their offerings has surged.

Need for cooling technology has bolstered industrial companies
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4. Al needs more humans
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News headlines will focus on the potential for Al to eliminate jobs. But the rollout of Al faces a potential human
resources shortage. "We're starting to hear companies say there is an actual shortage of Al engineers who can
build foundational models, as well as a shortage of people able to implement Al systems at the enterprise level,”

Franz says.

According to a recent Salesforce survey, 60% of public sector IT professionals identified a shortage of Al skills as

their top challenge to implementing Al.

Without experienced people leading the rollout, adoption will likely be slower and take more time to generate the

efficiencies the technology can provide. “I think professional services companies like Accenture and Oracle will
play an important role in helping enterprises determine their Al strategies,” Frank adds. “There will be a lot of

people in this chain.”

The bottom line

To be sure, Al technology has great potential to drive productivity and transform the economy over the long term
but build-out and adoption of the technology will likely take time because of the potential bottlenecks identified
here in addition to other factors. Technological advances could mitigate some of these constraints. For example,
future advances in semiconductor design could reduce the amount of power needed in data centers, or at least

minimize current requirements.

“I expect two Al cycles,” Frank concludes. “The one we are in the middle of, which is an advertising-driven
consumer Al cycle and later, an enterprise Al cycle that will be more manageable but a much longer and slower
build. That pattern is normal when it comes to innovation.”
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Hyperscalers are large-scale cloud service providers that offer computing power and storage to organizations and individuals globally.
Past results are not predictive of results in future periods.

S&P 500 Index is a market capitalization-weighted index based on the results of approximately 500 widely held common stocks. The index is

unmanaged and, therefore, has no expenses. Investors cannot invest directly in an index.
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