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Generative Al-Game Changer
or Another Bubble?

Do you remember the Dot Com Bubble in which the tech-heavy NASDAQ rose almost
eleven-fold between 1990 and March of 2000? When the bubble finally burst, the

NASDAQ fell 78% and it did not return to the previous peak until late in 2017. The basic
premise of that boom was that the internet would dramatically change business models
and consumer behavior. Venture capitalists poured billions into startups and an IPO-
friendly stock market allowed companies without any revenue to go public and trade to
substantial valuations. And, then it all crashed! While this era did produce some enduring
companies including eBay, Amazon, and Google, there were a number of expensive
flameouts such as Webvan, Pets.com, Boo.com, and eToys.

Why take this trip down memory lane? For some time, some old hands have been
concerned that we are in the midst of another speculative bubble in which new
technologies and business models are over-hyped and will ultimately prove disappointing.
A group of eight companies associated with Al enjoyed average stock price appreciation in
2024 of more than 100% selling at valuations that exceeded the S&P 500 P/E by about 60%.
And, their stocks remained on a tear through January 24th of 2025. However, investors
became aware of an Al upstart in China that has allegedly developed an alternative to
ChatGPT called DeepSeek that is much cheaper to operate and requires considerably less
power. As | write this on January 27th, the NASDAQ is down 3.5% and NVIDIA has plunged
18%. While this may well turn out to be just a temporary blip, there are a number of more

basic, longer term issues that we should address.
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Generative Al is a form of artificial intelligence in which computer models learn patterns
from training data and employ that information to respond to user requests or questions.
There is considerable disagreement as to whether the Al boom will actually produce both
significant improvement in the overall economy and reasonable return on investment
for the companies that are investing vast sums. There are also a number of questions
regarding infrastructure, the environment, and the impact on employment. How can we
generate sufficient electricity to power the huge growth in the number of data centers
that will be required? What about water to cool these facilities? Do people want these
centers in their backyards? Will the world be able to produce sufficient raw materials to
manufacture the necessary computer chips and other equipment? And, what will be the
impact of all of this on jobs? Most of these questions are currently unanswerable, but it is
important get these critical issues on the table.

RETURN OF/ON INVESTMENT

The Big Four (Microsoft, Meta, Alphabet, Amazon) are expected to invest a combined $250
billion in Al development in 2025 and as much as $1 trillion over the next couple of years.
As we will see later in this paper, these totals do not include the huge sums that must be
invested by utilities to generate and distribute the electricity necessary to fuel the data
centers which represent the backbone of Al infrastructure. The debate over the impact

of Al on the economy and return to investors is taking place even within organizations.
For example, last summer, Goldman Sachs published a conversation among four of

its analysts; one that was doubtful about the impact of Al and three who were quite
optimistic. The question is likely one of timing. Most industry observers believe that Al
will be transformative because the technology will improve markedly over time, but some
question whether these benefits will be realized within the relevant investment horizon.

The skeptics argue that Al currently can handle only relatively simple tasks meaning

that labor and other cost savings will at least initially be disappointing. Professor Daron
Acemoglu of MIT estimates that Al will impact less than 5% of all tasks within the next ten
years leading him to forecast that it will only increase productivity and GDP growth by
.5% and .9%, respectively. In contrast, Goldman’s senior global economist, Joseph Briggs,
estimates that it will automate 25% of all work thereby increasing productivity and GDP
growth by 9% and 6.1%, respectively. (The forecast that Al will impact 25% of all work
raises interesting questions about jobs!) Another big question is whether consumers will
embrace Al. To date, there is no “killer” app and user reaction to the incorporation of Al in

iPhones and other devices has been mixed.
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With respect to the profitability of Al related companies, it is much too early to make a call.
Microsoft reports that its Al revenues are running at a $10 billion annual rate while Amazon
and Google indicate revenues in “the billions” growing at high double or even triple digit
annual rates. Given the huge capital expenditures involved, no one has any idea if this
business is or will be profitable. Even seasoned technology analysts are unable to venture

a guess as to the ultimate return on these companies’ massive investments.

Given the tremendous uncertainty regarding both economic impact and corporate
profitability, it is reasonable to question whether the enthusiasm for stocks in general, and
Al related companies in particular, is justified. Since we cannot settle this debate here, let’s
turn to the large number of ancillary issues that are very important but not necessarily at
the forefront of Al discussion.

DATA CENTERS

Data Centers are huge buildings that house servers, storage devices, and networking
equipment that are essential to the function of Al. In terms of size, many data centers
contain 100,000-300,000 square feet of space although there are now “hyperscale” centers
containing more than one million square feet and a giant in China said to contain 10.7
million square feet. For security reasons, companies do not disclose the number of servers
operating in one of these facilities. However, it is believed that the number ranges from
5,000 in smaller centers to more than one million for the hyperscale installations. One
study suggested that a large installation could theoretically hold as many as six million
devices! There are currently about 5,400 data centers in the U.S. and more than 8,000

worldwide, and as shown below, recent investment in them has soared.
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As of the first half of 2024, 78 new centers were under construction in the U.S.
incorporating 12 million square feet at a cost of $9 billion. While data centers are located
throughout the country, the largest concentrations are in Northern Virginia, Dallas,
Chicago, Phoenix, and Silicon Valley. Largely as a result of Generative Al, McKinsey
estimates that demand for data center capacity will triple by 2030 which could mean that
as many as 125 new facilities could come on line each year.

TURN ON THE JUICE!

While there are other issues that will be discussed shortly, the main concern regarding the
growth in data centers is their voracious appetite for electricity. A simple ChatGPT query
consumes about ten times the electricity of a Google search! A hyperscale data center uses
at least 100 megawatts of electricity which is sufficient to power around 100,000 homes

or as many as 400,000 electric cars. The cluster of data centers in Northern Virginia uses
about 2,500 megawatts which would power about 2.5 million homes!

Given the likely growth in data centers and their electricity needs, the following graph
illustrates a possible path of aggregate data center electricity demand:
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The next chart places data center electricity consumption in the context of overall
electricity usage in the U.S. Note that demand was relatively flat from 2005 until the
explosion of data center usage in the early 2020’s.

U.S. ELECTRICITY DEMAND
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1 2022-2026E estimates from the EIA.

2 2035E Estimate from Rhodium Group.

Let’s put some numbers around all of this. Data centers currently account for 3-4% of
total electricity usage but that number is expected to increase to 8-11% by the end of the
decade. However, because of the geographic concentration of centers, their electricity
demands have already surpassed 10% of consumption in 5 states and more than 20% in
Ireland which has also been a center of considerable data center construction.
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As shown below, other sectors of the economy are also expected to require significant
increases in electricity:

THE SECTORAL GROWTH IN U.S. POWER DEMAND
The demand for electricity is forecast to rise at 2.4% CAGR between 2022-2030
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This growth in electricity demand obviously has major implications for required capital
expenditures for both generation and distribution of power. Goldman estimates the
need for $50 billion of investment by 2030 just to meet the power needs of data centers
and a total of $665 billion to accommodate the other areas of the economy as well as
the retirement of coal units. Worldwide, Bain estimates a need for $2 trillion in capital
investment. How will utilities finance these massive expenditures? And, what impact will
these investments have on consumers’ utility bills?

Unfortunately, capital requirements represent just one of the difficulties in meeting
emerging power needs. The process of permitting new generation and distribution
infrastructure is painfully slow and there are currently shortages of critical equipment and
skilled labor. Some localities are fighting back against the construction of new generation
facilities and power lines. Bloomberg recently published an article describing the battle
over a Blackstone Data Center being constructed in Fayettville, Georgia. While it will




_ THE DIVERSIFIED VIEWPOINT | DIVERSIFIEDTRUST.COM

generate significant local tax revenue, new power lines will encroach on more than 100
properties which owners believe will impact property values in addition to affecting their
quality of life. Another concern is that data centers will have priority over other consumers
which could result in brownouts during periods of stress on the grid. This scenario is likely

to be repeated in many places.

ENVIRONMENTAL CONCERNS

Data centers generate tremendous amounts of heat which is currently cooled primarily
with water. Bluefield Research estimates that data centers use more than one billion liters
of water a day which is enough to meet the daily requirements of 3.3 million people. In
order to meet power needs, utilities are being forced to extend the lives of older fossil fuel
plants which may well make it more difficult for them to achieve carbon reduction targets.
Hyperscale data centers require tracts of land as large as several thousand acres which is
motivating some communities to stake out NIMBY (not in my back yard) positions. Finally,
data centers as well as the huge number of chips located in their servers are massive
consumers of gold, silver, aluminum, tin, gallium, germanium, and steel, the mining and
production of which may generate environmental concerns.

OPTIMISM

As has been the case with many technologies, we should be hopeful that steady
improvement in Generative Al will ultimately lead to the hoped-for improvements in
economic growth while justifying the massive investment in infrastructure.

What about all of the side effects discussed above? NVIDIA recently rolled out a new line of
chips with 25 times lower energy consumption than previous models so data centers may
well become less energy intensive. Renewable energy sources are also being constructed
at a rapid clip which may reduce the demands on traditional power generators. However,
data centers require uninterrupted power 24/7/365 which will require improved storage
capability to offset the periodic nature of solar and wind power. Microsoft recently
contracted to take all of the power generated by the notorious Three Mile Island Nuclear
Plant which is being restarted and a number of tech companies are exploring the
construction of smaller nuclear reactors. Data centers are also likely to be clustered in
areas where land and nearby sources of power are readily available which may relieve
some of the NIMBY pressures. Finally, future data centers may employ new cooling
technologies that do not consume water.
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For many, the most important question is whether Al will result in large job losses. While
there will certainly be job categories that are eliminated, previous technology cycles
suggest that the more likely path is one of reallocation. To make this point clear, a
Swedish bank recently announced that its Al assistant was doing the work of 700 customer
services representatives but Salesforce plans to hire more than 1,000 workers to sell its
new Generative Al product. We should also recall that the Al companies themselves are
very large employers. Adding more perspective, MIT economist David Autor found that
60% of workers today are employed in occupations that did not exist in 1940 and 85% of
employment growth is driven by new occupations resulting from advances in technology.
So, while we are unable to identify all of the job categories Al will create, history would
suggest that the net impact will be positive.

There will certainly be pressure on utilities and ongoing controversy regarding the
environment, land use, and resources. And, some workers will be required to reinvent
themselves which will entail some short-term pain. Nevertheless, one cannot overstate
the impact of the internet on the economy and the way we live, work, and play. While far
from a technologist, | expect we will look back on the development of Generative Al in
exactly the same way.

For many, the most important question is whether Al will result in large job
losses. While there will certainly be job categories that are eliminated, previous

technology cycles suggest that the more likely path is one of reallocation.
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Important Notes and Disclosures

This White Paper is being made available for educational
purposes only and should not be used for any other

purpose. Certain information contained herein concerning
economic trends and performance is based on or derived
from information provided by independent third-party
sources. Diversified Trust Company, Inc. believes that the
sources from which such information has been obtained are
reliable; however, it cannot guarantee the accuracy of such
information and has not independently verified the accuracy
or completeness of such information or the assumptions on
which such information is based.

Opinions expressed in these materials are current only as of
the date appearing herein and are subject to change without
notice. The information herein is presented for illustration
and discussion purposes only and is not intended to be, nor
should it be construed as, investment advice or an offer to
sell, or a solicitation of an offer to buy securities of any type
of description. Nothing in these materials is intended to

be tax or legal advice, and clients are urged to consult with
their own legal advisors in this regard.
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