e _—— ——
MARKET COMMENTARY

HORIZON KINETICS

39 Quarter Commentary
October 2024



T

MARKET COMMENTARY HORIZON KINETICS
3rd Quarter 2024 October 2024

Table of Contents

Finally, Letting the News Tell You the News, An EXperiment...........ccccerieeeiiiieennerieenncernennnceseennsssseennnens 3
Surprise News #1: There’s a Historically Unmatched Debt & Budget Deficit (Which Comes with
IMPLICALIONS). o....eeeeeeeeeeneeeeieeeieteneeeeeeseeeeetansseeesseeessassssssesseeesnassssssseseessansssssssssssessnnssssnssssssssnnnnnsnnnns 5
Surprise News #1b: A Historically High Budget Line Item That Excludes Known Unknowns. .................. 8
Surprise News #2: China Technology, How Do You Do? Please Meet U.S. Technology. ....................... 12
Surprise News #3: It’s Not Just Virtual, Anymore—Cloud and Al Cloud Growth Require Physical
RESOUICES. ciiveuuiiiiienniiiiieniiiiiieeiiiiieetiiiiieneiiiiieesiiiteessiittenssiistesssissessssestessssestesssssstesssssssenssssssensssssssnsses 14
Collateral but very relevant implications of Al data center expansion. .............cccccceeeeeecvveeeiciveeesicineeens 19
Surprise News #4: Paying for it All....... oo veeeiiiiieierreircerreeeeerrreneereresessenasessennssssesnsssssennsssssenassseens 20
The World of Technology has Been Introduced to the World of Energy. Next Up: When Al Meets the
(o= T T T T T 23
What AI-Era DAta Centers NEEQ: ..........coicueeecieiiiiieniieessieesieessiteesteessiteesiseesteessasessbeesnbaeensseesseeesaseenas 24
Surprise News #5: Uh...This is Where the News-is-Catching-Up-With-Us Experiment Fails. ................ 25
Some More Reflections on TPL and LandBridge........ccceeeeiiruniiiiiinniiiiinniciiinnieiieneiinseienmsiense 27
E1ECtriC POWEE / NGEUIG] GAS ..ot eeete ettt s ettt e sttt e e s eaaa e e s s eaba e e e seaabeesssabaesesssbaeeesanbaeeessnsaeeean 28
TPL GNA NGEUIGI GAS .....oooeveeeieeeiieeetee ettt eee sttt e st s e st e s s be e s bt e e sste e sabeeesabeesnbaeensteeanseeesaseesnses 29
Natural Gas, MOre GENEIAIlY ..............ooucueeeeeieeee et e et e e e e e sae e e e saae e e s stae e e esasaeeesansaeeesnasseeean 30
(01 Lo T = CT-TaT=Tq || VPRI 33
LI L= T T3 AT o 34

Page 2 of 35



T

MARKET COMMENTARY HORIZON KINETICS
3rd Quarter 2024 October 2024

Finally, Letting the News Tell You the News, An Experiment

You know how, while you’re reading, an article pops up and it’s about something you already know? The
“Ok, let’s see where this is going” feeling? | got a lot of that over the past few months, for the exceedingly
unusual reason that there suddenly seemed to be a bunch of news about topics we already wrote about.
Not last week or a month ago, but years ago.

Topics that once seemed so lone-voice or out-there, that our R? (our reputational risk sensitivity) called for
carefully phrased language and detailed exposition. It's one thing to be an outlier, it's another to be labelled
extreme. Explain it thoroughly enough, and you might be ok.

It’s not as if anything we wrote about, or variations of it, hadn’t happened many times before in history.
These observations appeared extreme only because there was no resonance whatever with the
institutional investor community or financial news media, which seemed unaware of—or entirely
unconcerned about—any of these issues. Issues that were part of a plexus of an incipient, likely historically
inflationary environment. (Issues like record national debt leverage; strategic hard commodity supply
limitations; the ageing out of disinflationary forces like the manufacturing labor arbitrage between the U.S.
and emerging economy nations; and the remarkable appearance of non-debaseable currency (!!), aka
Bitcoin).

Perhaps it’s because the institutional investor focus is on next month and next year, not what happened 20
years or a century ago or in another hemisphere. Or because of the “I'll believe it when | see it” factor.
People don’t like a “new normal.”! We were early observers in a market that likes a year early, just not
years early.

But here they were, in recent weeks, articles about the record level of government debt and about the
impact of Federal interest expense on discretionary spending programs. Even related pieces about FEMA
running out of disaster relief funding.

Articles about Chinese semiconductor manufacturers maybe beginning to challenge Apple and Nvidia.

And even about data centers. (Boy, that one was quick! People like this topic!) About how much electric
power they require. (No more stories about bitcoin, which pales in comparison; now it’s about data centers
consuming more power than small European countries.) Articles about how much the major IT companies
are spending on those data centers. Even down to details like their rampant water use—the market can be
efficient about a subject if investors are looking at it.

Articles about large-scale merger activity and oil reserves purchases in the Permian Basin, even though
there is not the slightest whiff or expectation of higher oil prices. What’s all that activity about?

1 This fresh-sounding, recently re-popularized expression is at least 105 years old. Henry A. Wise Wood used the term
in a December 1918 speech that was printed in the National Electric Light Association Bulletin. An engineer, he devised
a series of inventions that increased the speed of newspaper printing from 24,000 to 60,000 copies per hour. The
New York Times was such a frequent recipient of his improved designs that the paper considered itself Mr. Wood’s
laboratory. The reason for the electric utility industry’s interest was that Mr. Wood addressed what the philosophical
and political orientation of the U.S. should be—in reaction to Bolshevism’s rise in Russia—around issues like private
vs. public ownership of electric utilities and other industries.
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So, even through the traditional infor-
mation sources, the investing public is
beginning to see elements of some of
the pressures and changes that have
been regular fare over here. Eventu-
ally, if something secular and signifi-
cant keeps happening, you can’t keep
not seeing it.

So, for this Quarterly Commentary, it
seemed like a fine idea to let the news
lead the way and save us some work.

We did not seek out these articles in
order to fit a narrative. They were col-
lected sporadically and haphazardly
as they “popped up.” No doubt, selec-
tion bias and confirmation bias played
their unsubtle parts. The product is
impressionistic, not comprehensive.

Also, these new excerpts were se-
lected for their information content,
not just as visual props to emphasize
a point. They're intended to be read
as an integral part of the Commentary
[even though they can’t be read aloud
during the webinar].

Editor’s Late Note:

Despite high hopes for the experiment
of a Commentary told side-by-side
with general-circulation newspaper
articles, it reached a failure point
about two-thirds of the way through,
despite best late-stage efforts to
locate the relevant content.

Although elements of the larger pic-
ture are being told, the most im-
portant ones are still absent. The ones
that lead to actual conclusions and
how they might inform investment de-
cisions. But, at least one needn’t be
embarrassed to say them aloud, now.

October 2024

That Was Then; What’s Happened Since

The government is now spending heretofore unimagined quantities of
money, and enlarging its balance sheet on an unimagined scale, to
support the economy during this mandated shut-down of businesses.
This is in no way a criticism. It’s just the reality...

On March 27%, the $2 trillion stimulus bill was approved. What does
S2 trillion mean? Far and away the greatest debt/GDP ratio we ever
had was in 1946, following the massive 5-year World War Il spending.
The ratio then was 119%. That figure, on a long-term chart, stands like
a mountain above all other periods. If S2 trillion were to be the limit of
the current excess spending, and if the economy this year were to
shrink by just 2%—which would be a mild recession—then the U.S.
debt/GDP ratio would be the same record 119%...

It amazes us no one is talking about this on financial news networks.
The discussion is still about which quarter will be the recovery quarter,
whether GDP will be down 2% or 5% this year, all the regular fare.

@he Washington Post

Democracy Dies in Darkness

By Jacob Bogage
Published June 18, 2024

As lawmakers grapple with increasing defense demands and spending
on social safety net programs, the Congressional Budget Office
projected Tuesday that the federal debt will equal 122 percent of the
United States’ annual economic output by 2034, far surpassing the
high set in the aftermath of World War II...

The deficit will swell to $1.9 trillion this fiscal year and keep growing
until the overall national debt hits $50.7 trillion a decade from now,
Congress’s nonpartisan bookkeeper said in its latest report. The group
revised its forecast from four months ago, when it projected that the
debt would reach $48.3 trillion in 2034, and 116 percent of
economic output...

“The harmful effects of higher interest rates fueling higher interest
costs on a huge existing debt load are continuing, and leading to
additional borrowing. It’s the definition of unsustainable,” Michael
A. Peterson, CEO of the nonpartisan Peter G. Peterson Foundation, a
budget-focused think tank, said in a statement.

Page 4 of 35



T

MARKET COMMENTARY HORIZON KINETICS
3rd Quarter 2024 October 2024

Surprise News #1: There’s a Historically Unmatched Debt & Budget
Deficit (Which Comes with Implications).

It was the June release of the Congressional Budget Office’s 10-year projections for the federal budget and
the economy, 2024 to 2034, that sparked articles like this one (prior page) from the Washington Post.

At the beginning of the Covid-19 pandemic, we sketched out how the continued expansion of the govern-
ment’s already excessive balance sheet leverage—mostly by piling on annual budget deficit borrowing—
would put it on a course to exceed the record level reached at the end of World War Il in 1946. Newspapers
are now willing to note the same.

Successive Commentaries described that these figures are not mere abstractions, but would eventually
have practical, lived consequences, such as when net interest expense becomes so large as to squeeze out
discretionary spending. Discretionary spending programs (as opposed to Social Security and Medicaid,
which are the largest budget items by far) include, among over 800 line items, the Veterans Health
Administration; Operations and Maintenance for the several military branches; salaries for the FBI;
separate line items for various National Institutes of Health, like the National Heart, Lung and Blood
Institute, and the National Cancer Institute; and the Disaster Relief Fund of FEMA.

The CBO report included a chart showing Outlays, by Category

In CBO’s projections, rising spending for Social Security and Medicare boosts
mandatory outlays, discretionary spending as a share of GDP falls to historic lows,
despite their remarkably optimistic and higher interest rates and mounting debt cause net outlays for interest to
assumptions, the Net Interest line will increase. Beginning in 2025, interest costs are greater in relation to GDP than at

. . . any point since at least 1940 (the first year for which the Office of Management and
cross over the Dlscretlonary spendmg Budget reports such data) and exceed outlays for defense and outlays for

line. An ominous pictorial. nondefense programs and activities.

the crowding out dynamic visually. Even

Percentage of GDP

Optimistic? They presume a decline in 5

Projected
inflation to 2% from 2026 through 2034.

Included in that number is a lower rate of 20 b

energy inflation. We’re personally in Mandatory
touch with some very experienced 15 15.3
analysts who have some familiarity with

the energy sector (our desks are within 10 g

ot enrgy orics et o more tec® [ —
to increase dramatically than decrease . m Ne”mere“l
modestly in the coming decade. 1974 1984 1994 2004 2014 2024 2034

The CBO also projects that the interest ~ S0urce: www.cho.gov/publication/60039

rate on 10-Year Treasury notes will remain

the same as today’s 4.1% by 2034. This was despite forecasting that debt leverage and annual new
borrowings will exceed all historical experience since 1946. Which is to presume that more debt leverage
and more money printing to support it will not impact the perceived credit quality or yield required by
potential lenders.
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But the CBO tends to ignore present-time reality less than far-future reality. In response to the proposed
fiscal policies of the presidential candidates, the CBO raised their estimate of what the Net Interest expense
as a proportion of GDP would be in 2031. They raised it very bigly. The 2021 10-Year Outlook projected that
interest would account for 2.4% of U.S. GDP in 2031; this year’s report raises that figure to 3.7% of GDP.
That’s a 50-plus percent increase in the reduction of the entirety of the U.S. economic output that the
interest expense will cost. It's a 1.3% diminution of what GDP would otherwise have been. That massive
estimate change occurred in just three years.

All sorts of assumptions go into a 10-year
economic projection. Another non-partisan,
well respected organization that examines IJE}\E],}:{TYV‘,,I;IEQ,E‘TL\%I:\I BUdget Model
such public policy assumptions is the
University of Pennsylvania’s Penn Wharton VICE PRESIDENT KAMALA HARRIS

Budget Model. PWBM. Its 10_year economic e Harris Campaign Policy Proposals: PWBM estimates that the
) ) ) ! ’ ) Harris Campaign tax and spending proposals would increase
projections incorporate both the Harris and primary deficits by $1.2 trillion over the next 10 years on a

. . tional basis.
Trump campaign tax and spending proposals conventional basts

(like the Harris expanded Child Tax Credit, or FORMER PRESIDENT DONALD TRUMP

Trump’s elimination of taxes on Social e Trump Campaign Policy Proposals: PWBM estimates that the
. . . Trump Campaign tax and spending proposals would increase
Security benefits), along with the expected primary deficits by $5.8 trillion over the next 10 years on a

impact on things like average wages and conventional basis.

income, GDP, and the government debt.

Source: Sources: https.//budgetmodel.wharton.upenn.edu/
As to budget deficits, relative to the baseline

model of what is already projected:

e The Harris Campaign would increase the cumulative annual budget deficits by another $1.2 trillion.
e The Trump Campaign would increase the deficits by another $5.8 trillion.

Those operating losses are before including interest expense (see the accompanying OMB chart?).
Debt: the PWBM projects that total debt held by the public would increase—above the base case—by:

e S$4.4 trillion under Harris, and
e 59.3 trillion under the Trump proposals.

That’s the way it’s going, even with benign assumptions about interest rates, economic growth, and so on.

2 www.cbo.gov/publication/60039
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What neither model covers
is the ultimate or end-game
implications of the crowding

Total Deficit, Net Interest
Outlays, and Primary Deficit
In CBO’s projections, the total
deficit—the amount by which
outlays exceed revenues—
equals 6.9 percent of GDP in

15

out, by rising interest ex-

pense, of critical 2034. By that year, net interest
discretionary budget payments grow to 4.1 percent
. of GDP and account for about
CategOFleS. one-sixth of all federal spend-
ing. The primary deficit (which
In one sense, it's not a excludes those payments) 0
equals 2.7 percent of GDP

problem, because critical | 5,

budget items will ultimately 5
be paid; they must be. That
simply requires yet more
borrowing and money
creation, which is politically determined.

But from that deficit spending—given the existing debt
load and scale of the annual additions and build-up of the
interest burden—there eventually comes a tipping point
beyond which the economy can no longer grow as fast as
the debt and interest expense do.

One can look at the tipping point:

If the current Federal debt held by the public is $34.8
trillion (which itis), and if the current annual deficit is $1.9
trillion, then the debt is increasing at a 5.5% rate even
before refinancing below-market-coupon Treasuries at
market rates as they mature.

e U.S. nominal GDP growth, from 1948 to mid-2024,
averaged 6.17%.°
e During this last glorious stock market decade, the 10-

year GDP growth rate was 4.28%.*

So, when exactly does the nation’s debt and interest end
of the see-saw tip decisively over the revenue side in the
playground of economic life?

One might think the silence on this scenario surprising,
since neither the CBO nor PWBM graphs suggest that
interest expense’s share of the budget will cease

October 2024

Percentage of GDP

| Projected

| Total ?eficit

Primary deficit

Primary surplus
L ary surpl

1974 1984 1994 2004

2014 2024 2034

Source: https://www.cbo.gov/publication/60039
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18.6K

3 US Nominal GDP Growth | Economic Indicators | CEIC (ceicdata.com)

4 https://fred.stlouisfed.org/series/NGDPNSAXDCUSQ
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expanding, and since econometric modelling is designed precisely to tease out such iterations. That level
of commentary might not be within their mandate.

Computer models aside, history is pretty clear about the unpleasantness after passing that tipping point.

Surprise News #1b: A Historically High Budget Line Item That Excludes

Known Unknowns.
From The Week magazine, Sept. 2024

What the experts say

Aren’t credit scores romantic?

It seems Gen Zers and Millennials have a

new love language, said Harriet Torry in The
Wall Street Journal: credit scores. Asking a
potential partner about his or her financial
status “seems normal” to many of today’s dat-
ers and a way to quickly suss out a person’s
fiscal character—and even a way to move a
relationship along. Victoria Gendron, who is
studying to be a nurse, discussed finances soon
after getting together with her IT won:kbr.bq,yp

friend. “I feel like we’re closer because we ha
that conversation,” she says. Psycholc
credit scores can’t predict i

budgeted, even if multiples of that amount will be required.

As of the September 2024 fiscal year end, the combined
appropriations were $42 billion, twice the budgeted amount.
Events after those appropriations make that figure way off

the mark, more of which below.

Measured by the number of billion-dollar weather and
climate disasters (which account for the bulk of such
damage), 2024 set a record.® Disaster categories included

> www.cbo.gov/publication/59971

—

tmable to provide any public assista; i
n(.’t'e_SSE:'ltialkfor lifesa?/ing and life::;:tgi].:itnl;
activities” until Congress comes back into ses.
ston in the fall. Congress provided $20.3 bil.
lion for FEMA’s Disaster Relief Fund at the
start of the year, and FEMA quickly projected
that the fund’s balance would not be enough to
meet its needs and asked for $9 billion more.
But “it’s not clear when—or if—Congress will
take up the request for additional funding.”

- Grieve in Money. After a pandemic-related

cent from last year—a shift that means “car

Auto bargains amid a surplus of cars

Now is the time to buy a new car, said Pete
shortage, production is up more than 40 per-

opping is becoming ‘normal’ again.” Because
C ers will likely “need to reduce their

ne sticker prices as several years Mg
e e s conpurd o i
te ofzoa%;}’gf‘m the Federal
1 g h 4 : y

Another benign assumption in
the federal budget projections is
the $20 billion in annual disaster
relief appropriations that have
been the norm for the past five
years. For most of the 2000s, the
annual figure was about $9 billion,
and before then, mostly $2 to $3
billion. These are inflation-
adjusted dollars.®

When a given year is worse than
budgeted for, supplemental
appropriations are requested. But
it is the $20-odd billion that’s

i
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Weather and climate statistics

1980s (1980-1989) ] $20.58
19903 (1990-1999) 5.5 $31.48
20005 (2000-2007) 6.7 $58.78
20105 (2010-2019) 128 $93.66
Lexst 5 Years (2018-2022) 17.5 $119.161
Last 3 Years (2020-2022) 20 $144.981
iLast Year (2022] 18 TUS165088

Time Period

Events/Year

Cost/Year]

Select Time Period Comparisons of United States Billion-Dollar Disaster
Statistics (CP-Adjusted)

#Cost stotistics net included for Decemiver 2022 Central and Eastern Winter Starm and Cold Wave

5 Since 1953, when the first FEMA Disaster Declaration was made.
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wildfires, drought and heat wave events, flooding, and tornado outbreaks.

The instances Of billion-dollar 1980-2023 United States Billion-Dollar Di Year-to-Date Event Count (CPI-Adjusted)
f 2011 (18] & 2022(18) 2017(19) ® 2021 (20) A 2020 (22 ¥ 2023 (28] — Average (8.5)
events have been increasing very ‘ = po— L
/
obviously in recent years:’ /' n
. W
For fiscal 2025, the budgeted w / ‘/.4;7
.

appropriations of about $23 billion
don’t include the major hurricane-  :
related disasters that occurred this = /
past September 24™ and October "
9t which couldn’t make it into the

2024 or 2025 budgets. One week 7 ;
into the 2025 fiscal year, FEMA’s e oo S sy onn Wt Mgy
2025 budget was already half

expended.

\
N\
\

\

S51UBAF JO JBqUINN

Nu
.\

the date on which they ended. Power ZingChart

The inflationary impact of this trend is transmitted along at least two paths.

One path is through the government, since appropriations must get larger, which means additional deficit
spending and borrowing, which means larger-scale money printing, which dilutes the value of each unit of
the currency and savings. These tens or scores of billions of disaster relief dollars might seem trivial by
comparison with a multi-trillion-dollar budget, but they are not.

To illustrate, let’s say that the ultimate FEMA spending for 2024 or 2025 is $75 billion. The figure for 2018,
which included hurricanes Harvey, Irma and Maria, was $60 billion. And 2005—which included hurricanes
Katrina, Rita, and Wilma—was a $103-billion-year. These are the same size as the budgets for discretionary
programs like the Cybersecurity and Infrastructure Security Agency, the Federal Election Commission, the
National Park Service, the Capitol Police, and research activities for the National Science Foundation.
Among Mandatory Outlays, Unemployment Compensation is $40 billion and Military Retirement Spending
is $80 billion.

The vulnerability of Discretionary Outlays is made clearer by looking at just how big the swings in available
funding now are in response to the most modest changes in the balance between tax revenues and non-
discretionary expenses. The following table shows the changes between the 2023 Federal budget and what,
in June 2024, the CBO projected the 2025 tax revenues and outlays to be. Mandatory Outlays are mostly
Medicare, Medicaid, and Social Security. Interest expense must be paid, of course, but is listed separately
as part of Total Outlays.

Revenues were actually projected to rise a lot more than Mandatory Outlays, which is a very good direction
to be going in. That would have provided over $225 billion in additional funding for Discretionary budget
items, a 33% increase. Except that interest expense increased by much more than that. So much so that
what was left over for Discretionary Outlays slipped from positive to negative.

7 https://www.climate.gov/news-features/blogs/beyond-data/2023-historic-year-us-billion-dollar-weather-and-
climate-disasters
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e Just a three-percentage-point gap between tax revenue and total outlays inclusive of interest expense
meant a (520%) negative swing in net revenues available for Discretionary Outlays.
e And the entirety of the swing was interest expense.® That’s the danger of leverage.

As the rump of the budget, Discretionary spending is now like the rise/drop vector on the distal end of a
playground see-saw. Sitting at one end of the see-saw is the great weight of the mandatory spending and
interest expense, in increasingly unstable equipoise with the tax revenue figure weighing in at the other
end. Small changes in their relative balance, along with a touch of momentum, can result in great swings in
what is available:

$bln %
Actual, Budgeted, Changes
2023 2025 2023102025 Peanut Gallery
Total Revenue 4,441 5,038 13.4% Hey, that's good.

(-) Mandatory Outlays -3.758 -4,127 ?.8% Hey, that's good, too.
LINGHINFISStOUNAYS | e oo et sEl 8 e eeeeee oL sseseeesssnnsee
Total Outlays -4,416 -5,143 16.5%
iAvailable for Discretionary Outlays 25 -105 -520.0% Leverage at work!

-1.719 -1,832 6.6%

vs. Discretionary Budgeted Outlays
Projected Annual Deficit -1,694 -1,938 14.4%

Source: CBO’s June 2024 report An Update to the Budget and Economic Outlook: 2024 to 2034 and also provides supplemental
data.www.cbo.gov/publication/60039

The total economic cost of the billion-dollar class of disasters (not just the number of such incidents) has
likewise been rising markedly. Three of the highest six annual damage counts occurred in the past three
years: 2021, 2022, and 2023, and they averaged $144 billion. Even adjusted for inflation, damages have
been rising at two or three multiples of GDP growth.®

The second pathway for transmission of larger weather-based disasters is through the private market, one
of which is insurance. FEMA and other agencies like the Army Corps of Engineers assist with a modest
fraction of the $100 billion-plus class of damages.

Moody’s estimates, earlier this month, of the combined insured damage from Hurricanes Helene and
Milton were between $35 billion and $50 billion. Fitch Ratings estimated that just Milton’s insured losses
will range from $30 billion to S50 billion. In the four years through 2023, insured property losses from
natural disasters was between $74 billion and $99 billion. In the 15 years prior to that, the mode was in the
$10-515 billion range, interrupted by periodic outliers.

8 Revenues were up 13%, and mandatory spending was only 10%. Which is great. But interest expense was up 54%.
° https://usafacts.org/topics/disasters/
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Higher insured losses mean higher insur-
ance rates, whether as a cost of living in a
home or of operating a business.

There are costs that are not recoverable
from the federal government or insurers. As
of October 4%, Accuweather’s initial
estimated economic cost of Hurricane
Helene—from infrastructure  damage,
business disruptions and other impacts—
was $225 to $250 billion. It placed a further
estimate of $160-5180 billion on Hurricane
Milton damage.

Ultimately, the  costs borne by
municipalities get transmitted to taxpayers,
which is a way of saying higher prices (for

living).

Accuweather and the National Oceano-
graphic and Atmospheric Administration
are different sources with, doubtlessly,
different means and methods. Despite this
fact, Accuweather’s estimates of just these
two hurricane events would place 2024
atop the accompanying line chart of the
greatest annual disaster years, which al-
ready appear to be on an upward

trajectory.’®

October 2024

Government spending on disaster relief, inflation-adjusted

In fiscal year 2020, federal, state, and local governments spent $29.7 billion on disaster relief.
$408
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Surprise News #2: China Technology, How Do You Do? Please Meet U.S.

Technology.

The accompanying articles about China’s
smart-phone and Al chip prowess came up
recently. Preceding them, as reviewed in a
prior Quarterly Commentary, was China’s
introduction of an electric vehicle
competitive with Tesla’s, to which local
market  prices adjusted  promptly.
Downward, that is. This was followed by a
China-developed smart phone chip that
was competitive with the Apple iPhone.
Market clearing prices for iPhones in
China promptly adjusted.

Now, Huawei is first to market—as op-
posed to catching up—with a triple-fold
smartphone that opens to tablet size.

The next logical step for these China-pro-
prietary products would be a concerted
global sales effort, once sufficient local
market take-up and production scale have
been achieved. As of yet, Tesla and Apple
have not had to contend much with these
outside of China.

There will be other such products, as the
accompanying stories show, most recently
a Huawei Al chip it says is competitive with
the NVIDIA H100—that’s THE chip, the
one that all the excitement is about.

The first important point about these
China-proprietary products is not any
specific one of them, but that China’s
technological capabilities—in
ment-selected and supported strategic
markets—rival some of the highest-level

govern-

U.S. capabilities. In one sense, it is only
logical, since China has been manufac-
turing high-tech equipment like the
iPhone for decades. U.S. sanctions several

Huawei racks up 3 million pre-orders for tri-fold phone
before Apple's iPhone 16 reveal

BEIJING, Sept 9 (Reuters) - Chinese tech giant Huawei (HWT.UL) has
garnered more than 3 million pre-orders for its triple-folding
smartphone, its website showed on Monday, which comes just
hours before Apple's (AAPL.O), opens new tab debut of its new
generation of iPhones...

This robust pre-order figure underscores Huawei's ability to navigate
U.S. sanctions and solidifies its position as a key competitor to
Apple, which cut prices earlier this year to sustain its market share.

The Huawei launch event will take place shortly after Apple's Sept. 9
event, where the company is set to introduce its iPhone 16 lineup,
emphasizing the integration of artificial intelligence features in its
flagship devices.

Huawei was the biggest foldable phone seller in China in Q2, with a
42% domestic market share, according to consultancy IDC.

Reporting by Ella Cao and David Kirton, Editing by Louise Heavens

Trusted £ Reviews

First Impressions: Huawei
Mate XT

dent advice on what to buy

We've spent some time with the world's first tri-fold device, and it's
pretty impressive.

By Cam Bunton | September 20th 2024 1:00pm

www.trustedreviews.com

tom's guide

| just went hands-on with Huawei's triple-
foldable phone — and I'm amazed

m By Richard Priday published September 20, 2024

The next stage of foldable evolution just arrived

www.tomsguide.com
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years ago on critical semi-conductor manufacturing technology
merely served to motivate China to develop its own proprietary
versions. Which it has been doing successfully.
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In September 2023, Huawei Technologies introduced its Mate 60 Pro smartphone,
using its own internally developed 5G enabled chip with the essential functionality
of the iPhone 15 Pro. This came as a great surprise — perhaps even shock — to the
U.S. technology community, because four years ago the U.S. placed strict sanctions
on China’s access to state-of-the-art semiconductor manufacturing technology...
Within a couple of months, the Mate 60 was outselling the Apple phone. In October,
iPhone’s China sales dropped by 30%, and Apple lowered the iPhone 15 Proand Pro
Max local prices by 16%...

China has been employed as the manufacturing subcontractor for U.S. companies,
with the overwhelming bulk of the profit accruing to those customers, which earn

October 2024

Huawei readies new Al
chip to challenge Nvidia
in China, WS]J reports

August 13,2024

(Reuters) - China's Huawei Technolo-
gies is close to introducing a new chip
for artificial intelligence use to chal-
lenge Nvidia in China amid U.S. sanc-
tions, the Wall Street Journal reported
on Tuesday, citing sources.

Huawei's latest processor, Ascend
910C, is being tested by Chinese inter-
net and telecom companies in recent

just about the highest profit margins ever known on Wall Street. That makes it
unsustainable; eventually, a too-high return creates or invites its own competition...
Embedded in the leading U.S. IT company valuations is the expectation that China
will accept a perpetually low rate of return, while its U.S. customers will perpetually
enjoy returns many multiples higher. This might once have been a valid, but it
appears China is now in global expansion mode.

weeks, the report said, adding that
Huawei has told potential clients that
the chip is comparable to Nvidia's
H100...The Journal report said Huawei
aims to start shipping its newest chip
One can’t help but see the logical extension of these examples. What if a Chinese as soon as October.
company decides to make a discounted version of the MacBook? Obviously, they
can. More important, how about the Cloud? Amazon, Microsoft, Google, Apple,
Salesforce and Oracle are at the top of the S&P 500, and they’re alsoin the Cloud
storage Top 10. Despite the excitement, at the end of the day it's just super-mega-
massive data storage and retrieval on equipment that is manufactured in China.
Since it doesn’t appear to be proprietary, why can't some other company emerge to
compete globally to store data? Alibaba and Tencent are also Top 10 providers
globally, but so far have mostly restricted themselves to China, and South and
Southeast Asia.

Companies such as TikTok parent
ByteDance, Baidu and China Mobile
are looking to obtain the 910C chips.

(Reporting by Devika Nair in Bengaluru;
Editing by Arun Koyyur)

A second important point is that the sales-and-pricing impact of competitive products has now been market
tested in China. It shows that, despite the experience to date of undisrupted, unchallenged growth and
profitability, the U.S. IT giants are subject to ordinary business threats and challenges, like pricing and
substitution risk.

A third point, as often happens, is that because it hasn’t happened before, “the market” doesn’t expect it
to.

Question: What would the ready availability, outside of China, of price-discounted global-scale consumer
and commercial products—like EVs, smartphones, and Al chips—mean for S&P 500 IT Sector revenue
growth, profit margins, and valuation multiples? It hasn’t happened yet. Doesn’t mean that it will. If you
were China, what would you do?

Among the many ways today’s IT sector companies are unique is that it’s been at least a decade since
they’ve faced disruptions to their growth and/or profitability and/or valuations. It’s not unusual, during a
bull market, for all three to work in conjunction. This generation of investors has experienced a uniquely
long version of it—and, therefore, expect to continue experiencing it. But these news articles are not
esoteric, technical arguments. They're about pedestrian, unglamorous business issues like technological
competition, competitive pricing threats, and being closed out of important markets.
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The next set of articles introduce, for the first time in the IT sector, cost-of-goods sold resource shortages,
along with new capital spending and operating-cost challenges. Valuations convey no concern about

deteriorating return-on-capital challenges.

Surprise News #3: It’s Not Just Virtual, Anymore—Cloud and Al Cloud

Growth Require Physical Resources.

Data centers require a lot of electric power. Their rapid
multi-year expansion, on a larger and larger base, means
large-scale power demand expansion.

The number of hyperscale datacenters in the eight years to
2023 increased at almost a 20% annual rate. That measure,
though, doesn’t differentiate between the sizes of these
facilities, so it understates power demand growth. The lower
bound in size, to qualify as a datacenter, is 5,000 square feet.
There are over 5,300 datacenters in the U.S., of which more
than 1,000 are hyperscale facilities. Hyperscale has, until
recently, been defined as 10,000 to 100,000 sq. ft. in size.
But the designation now includes facilities far larger than
that, a scale that few people not in that industry have seen
or could even imagine without visiting in person. Those
consume vastly more power.

Number of hyperscale data centers worldwide from 2015 to 2023

2015 2016 2017 2018 2019 2020 2021 2023

Additional Infermation.
Worldwide; Synergy Researcl

Ehe New Hlork Eimes

A.Ls Insatiable Appetite for Energy

The soaring electricity demands of data centers and A.I. are
straining the grid in some areas, pushing up emissions and
slowing the energy transition.

By David Gelles July 11, 2024

A few weeks ago, I joined a small group of
reporters for a wide-ranging conversation
with Bill Gates about climate change, its
causes and potential solutions. When the
topic turned to the issue of just how much
energy artificial intelligence was using... [he
said] “Let’s not go overboard on this,” [and]
A.L. data centers represent a relatively small
additional load on the grid...

That’s an upbeat assessment from a
billionaire with a vested interest in the
matter. Gates is a big-time climate investor,
and is the former head of Microsoft and
remains a major stockholder in the company,
which is at the center of the A.L. revolution...

Analysts at Wells Fargo suggested that U.S.
electricity demand could jump 20 percent by
2030, driven in part to A.I. And Goldman
Sachs predicted that data centers
would account for 8 percent of U.S. energy
usage in 2030, up from just 3 percent today...

https://www.nytimes.com/2024/07/11/climate/ar
tificial-intelligence-energy-

m For the Generative Al phase of computing,

even hyperscale installations are insufficient.

Far larger exascale versions are now under construction. The bar chart on the last page essentially depicted
only the Cloud Computing growth phase of hyperscale, because Al has only begun to make a meaningful

impression upon this sector in the past 12 months or so.
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OpenAl’s public debut of ChatGPT was Nov. 2022.
By Feb. 2023, at 100 million monthly users, it was
the most rapid adoption of any application ever.

Microsoft debuted an early version of Bing Chat in
February 2023, and Google’s general release of
the Bard chatbot was in May 2023.

Between May and September 2003, Open Al
released ChatGPT for Apple’s operating system,
for Android phones, also a business enterprise
version, and an Al image generator called DALL-
E3. In November 2023, Amazon announced a
corporate version of an Al chatbot, for $20/month
per user. Apple’s large language model product
for its phones is pending.

It is all that recent.

It’s now recognized how daunting the incremental
power demand is. Even at the chip level, no single
figure measures it. Computational needs differ
between the Al model training phase and the
inference phase when it is tasked with output.

A comprehensive study published this past June!!
found that image generation can consume 45x the
energy of image captioning. Image captioning, in
turn, uses more than 30x the energy of simple text
classification, as when an Al model is used to
automatically label and classify documents and
emails. That’s a 1,350x energy difference.

October 2024

€he New ork Times

A.lL Could Soon Need as Much

Electricity as an Entire Country

Behind the scenes, the technology relies on thousands of

specialized computer chips.

By Delger Erdenesanaa
Updated Aug. 23, 2024

A peer-reviewed analysis published Tuesday* lays out
some early estimates [of the immense amounts of
electricity A.l could consume]. In a middle-ground
scenario, by 2027 new A.l. servers sold that year alone
could use between 85 to 134 terawatt hours (Twh)
annually. That’s similar to what Argentina, the
Netherlands and Sweden each use in a year, and is
about 0.5 percent of the world's current electricity
use.

It’s impossible to quantify A.l’s energy use exactly,
because companies like OpenAl disclose very few
details, including how many specialized chips they
need to run their software. So de Vries'® came up with
a way to estimate electricity consumption using
projected sales of Nvidia A100 servers — the
hardware estimated to be used by 95 percent of the
A.l. market. “Each of these Nvidia servers, they are
power-hungry beasts,” de Vries said.

He started with a recent projection that Nvidia could
ship 1.5 million of these servers by 2027, and
multiplied that number by its servers’ electricity use:
6.5 kilowatts for Nvidia’s DGX A100 servers, for
example, and 10.2 kilowatts for its DGX H100 servers.

He noted several caveats. Customers might use the
servers at less than 100 percent capacity, which would
lower electricity consumption. But server cooling and
other infrastructure would push the total higher.

*The growing energy footprint of artificial intelligence, de
Vries, Alex. Joule, Volume 7, Issue 10, 2191 - 2194

11 Alexandra Sasha Luccioni, Yacine Jernite, and Emma Strubell, “Power Hungry Processing: Watts Driving the Cost of
Al Deployment?” ACM Conference on Fairness, Accountability, and Transparency (ACM FAccT '24), June 3-6, 2024,
Rio de Janeiro, Brazil. CM, New York, NY, USA, 21 pages. https://doi.org/10.1145/3630106.3658542
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How to relate to these figures? The study described, for 1,000 inferences, a
low-computation text generation Al model as using as much energy as 9%
of a full smartphone charge, while image generation would use the energy
of 130 smartphone charges, or over 10% of a smartphone charge for just
one image.

GUEST ESSAY

Noisy, Hungry Data
Centers Are Catching
Communities by Surprise

But even low-computationally-intensive tasks can ultimately consume vast
amounts of energy. A Google information page was referenced as indicating
that, even back in 2016, Google Translate was being used over a billion times
a day.

Hyperscale and exascale data center power use is not readily available from
the companies themselves. The article at right, part of a series on Al by the
New York Times, referenced a study in Joule, the peer-reviewed science

journal that focuses on the challenges of global energy needs.

Data center operators
are now experiencing
some of the same limita-
tions to unfettered ex-
pansion that are com-
mon in other industries.

One such limitation is
community opposition
over competing claims on
resources, from quietude
(see article at right) to
tangible resources like
water consumption and
power, which has
resulted in higher
household electric bills.

This discommode can re-
bound against the data
center operators as
political costs, often as
zoning restrictions.

In addition to the 1,000
hyperscale data centers
now in place, twice the
number of four vyears
ago, there are another

By Sean Patrick Cooper
Sept. 15, 2024

... A.l. has [already] become something of a nightmare for Americans who happen
to live near one of the more than 5,000 data centers that power it and keep the
cloud above our digital world running...From Indiana to Oregon, companies like
Amazon, Meta and Microsoft are building data centers on sites that can stretch
over 1,000 acres, ringed with guard towers and razor wire fences.

People who live near one Northern Virginia center have complained that the...
fleet of industrial fans needed to cool the sensitive computer equipment inside
can sound like a leaf blower that never turns off. Cooling the heavy equipment
also diverts great volumes of water even in places where it’s scarce.

Operators are aggressively deploying nondisclosure agreements to force local
officials, construction workers and others to keep these projects under wraps.
[They] don’t want to tip off rivals that might try to swoop in and steal a viable site.
Google and its big tech rivals...argue that disclosing how much water and
electricity their data centers require will put them at a competitive disadvantage...

That’s part of the reason they so zealously enforce nondisclosure agreements.
They also seem to want to avoid angering locals who might learn of the coming
disruptions and protest zoning changes. In Georgia, where electricity demand and
energy grid strain from more than 50 data centers pushed residential utility
bills up almost $200 a year on average per household, state senators passed a bill
this year that would pause tax incentives for data center development for the next
two years.

For tech firms, the incentives to build more of these centers are immense: A
McKinsey analysis projected the generative A.l. business could eventually be
worth nearly $8 trillion worldwide.

https://www.nytimes.com/2024/09/15/opinion/data-centers-ai-amazon-google-
microsoft.html?smid=nytcore-ios-
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440 in the planning or development phase.'? Those two
sets of numbers, though, bear no useful comparison to
one another, because—again—the recent generation of
Al hyperscale data centers are a whole other animal. They
are vastly greater in size and consume vastly more power
than conventional data centers, and have a host of other
unique requirements.

Staying with electricity for the moment, even using
traditional CPU chips designed for serial processing of
instructions, hyperscale data centers have up to about
10x the power density, or about 30kW—that is, 30,000
watts—per server rack or cabinet, than older data
centers. Then, at the chip level, NVIDIA’s GPU parallel
processing chips use multiples more power than CPUs.
That easily moves GPU-based data centers beyond 40kW
power densities. That is around where air cooling of
server racks becomes insufficient, and water cooling
becomes necessary.

And each generation of GPU chip draws yet more power.
NVIDIA’s V100 chip drew 300 watts, its successor A100
chip drew 400W, and the current H100 chip, which

October 2024

@ Bloomberg News

...Already, QTS [a data center operator]
has faced challenges winning approvals.
The biggest recently played out in
Manassas, Virginia, where residents and
conservationists fought a  proposed
multibillion-dollar, 900-acre development
with tracts next to a state forest and a Civil
War battlefield. Hundreds of people showed
up to speak at a county vote on approving
land for a 2,100-acre data-center corridor,
with supporters and opponents lobbying for
27 straight hours.

It's a preview of the fights that lie ahead as
the Al industry gives rise to more data
centers all over the country, accelerated by
the often disruptive force of private equity.

“l understand that people don’t want data
centers,” Ann Wheeler, then-chair of the
board making the Manassas decision, said
moments before the vote. But “it's not like
they’re gonna go away.”

ignited the current frenzied expansion activity in Al usage, draws up to 700 watts.

The reason the H100 is in such demand, at $30,000 to $40,000 apiece, is that its processing performance,
in trillions of operations per second, is over 30x greater than the V100.'* NVIDIA’s next chip, the B200, to
be available next year at this time, will draw up to 1,200 watts.

Translated into total power requirements in a relatable
way, the H100’s 700W power consumption compares to

a mid-size microwave oven. Mind-boggling as it might V100 SXM2 32GB 300 15.7 1X
seem, an exascale datacenter could house over A100 SXM 80GB 400 156 9.9X
1,000,000 servers. Multiply 1 million x 700 watts, and you H100 SXM 80GB 700 500 31.8X

have 700MW of power consumption. As a reality check,
Switch, a company that specializes in building exascale
data centers, is constructing one in Nevada that will provide customers up to 650 MW of power.

https://www.se.com/

Based on how much electricity the average electric utility customer uses, that Nevada plant’s consumption
could support about 500,000 households.* Since there are over 12,600 utility-scale power plants in the

12 https://www.srgresearch.com/articles/hyperscale-data-centers-hit-the-thousand-mark-total-capacity-is-doubling-
every-four-years

13 Schneider Electric — Energy Management Research Center White Paper 110 Version 1.1 https://www.se.com/

14 https://www.eia.gov/tools/fags/faq.php?id=97&t=3
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U.S., the Nevada exascale data center, if it were an electric utility, would qualify as the 476™ largest, or in

the 96" percentile.®

This is why the Al-era
data center can no
longer take its power
from the local electric
utility in any ordinary
way. It’s one thing to re-
guire some meaningful
additional share of a util-
ity’s capacity; it's an-
other to displace the en-
tire customer base.

20 NEWS

Nuclear energy may be a surprising
‘ “perfect match™ for the Al boom, said

Matteo Wong in The Atlantic. Microsoft
cut a deal last month to help reopen a
reactor at Three Mile Island in Pennsyl-
vania, site of the worst nuclear disaster
in the nation’s history. Amazon is also
“in talks to secure nuclear power along
the East Coast,” while Google has been
among the biggest investors in nuclear
fusion technology. Their motivations lic
in the search for enough energy to sus-
tain their power-hungry Al models. Tech
companies “have made substantial com-
mitments to cut their emissions,” and

Technology

.__Powcring up: Big Tech goes nuclear

caused by Three Mile Island’s partial

meltdown in 1979 was overblown,

said Bloomberg in an editorial. No one
was harmed, and “those living closest

to the site were exposed to less radia-
tion than would normally result from |
an X-ray.” A restoration of nuclear |
power is long overdue. 1
Maybe, but the “nuclear revival™

we’re getting from Al is “smoke and
mirrors,” said Mike Pearl in The New
Republic. A few months ago, “a crowd
showed up in Kemmerer, Wyo., for the

groundbreaking™ of a new plant for a
nuclear energy company founded by
Bill Gates. Yet despite the pomp, “the
reactor design has yet to be approved
by the Nuclear Regulatory Commission, and this type of design
relies on Russian innovation.” And the energy from Three Mile
Island will go, in part, to power the Al models that Microsoft
will sell to fossil fuel companies “to help find new oil and gas
“Modern American safety controls and engineering standards,”  deposits.” Ultimately, Al systems will need to get smaller, said
however, are well equipped to avert a Chernobyl-style melt- Robyn Mak in Reuters. As they exist today, on the cloud, their
down. A different unit on the site of Three Mile Island had been  energy and cash consumption needs are getting preposterous.
“quietly operating until 2019, when Pennsylvania’s fracking “Edge AI"—smaller AT models running on smartphones or PCs,
boom™ cut the price of natural gas and put the reactor out of not data farms—is the necessary solution. “Today’s devices don't
business. Now, thanks to Al “the business case” for a large-scale  have the computing power™ to run a large model like GPT-4
nuclear revival “is becoming impossible to ignore.” The alarm but that is where the technology must head. i

nuclear may be “the only clean option
able to™ meet their demands.

Three Mile Island, a power plant for Al?

Which explains why Mi-
crosoft undertook the
seemingly extreme step
of helping to fund the
$1.6 billion re-start of a
unit of the Three Mile Is-
land  nuclear

If Al is an excuse to kick-start the nuclear energy industry, then
so be ir, said Alina Clough in National Review. For decades,
Three Mile Island was “used by critics to invoke the thought
of nuclear disaster” and dissuade investment in nuclear power.

The Week_week of Oct, 6™

which was the site of the
catastrophic 1979
partial meltdown of its other unit. Microsoft entered into a 20-year energy purchase agreement for the
835MW plant. The regulatory review process is not expected to be completed until 2027.

Microsoft’s direct cost wasn’t disclosed, but that astounding figure appears to be well within reason,
judging by new-build exascale datacenters. Meta is reported to be building an $800 million facility in
leffersonville, Indiana, and a $1 billion facility in Mesa, Arizona. Google is reportedly planning a $600 million
data center in Wasco County, Oregon. These are but a few of many.

Water is another limiting resource. Recalling the upper limit of 40kW per server cabinet for air cooling,
Switch’s Nevada facility is engineered for up to 55kW per cabinet. To translate, again, that’s 55,000 watts.
Imagine a 1-story building the size of 10 football fields, with aisle after aisle filled with 6-foot cabinets
holding 500,000 or a million microwave ovens that are running every second of every day. Ergo, water
cooling. This has several implementation implications.

One has to do with the high density of water—at 62 Ibs. per cubic foot, it’s not quite as heavy as rocks, but
pretty close. That precludes multi-story buildings, because supporting the weight of the water would
require prohibitively expensive engineering and construction. New large-scale data centers are therefore
one-story construction. This, in turn, requires substantial land area, ranging from hundreds of acres to over

15 power Plants | U.S. Energy Atlas (eia.gov)
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1,000. Because, aside from other infrastructure, like power generators, solar and wind power installations
are used to power much of the support operations.

Another implication has to do with where such large tracts of land—say, 1,000 acres—can be found that
are not proximate to a population center that might deny zoning permissions. Paradoxically, many areas
that offer plentiful and inexpensive land are also arid, with aquifers that might already be depleted by over-
farming, or which are subject to subsidence or fissure creation that could damage local roads and buildings.

So, local population, land, water, and magnificent quantities of 24/7 electric power are or can be limiting
factors.

Collateral but very relevant Meta selects DPR fOI' $1B
implications of Al data center Arizona data center

expansion.
The campus, which the contractor expects to complete

Exascale data centers require massive
quantities of other physical re- in 2026, will use 12,000 tons of steel, 600 miles of

sources. Facebook’s $1 billion, 2.5 framing studs and 700 acres of drywall.
million sq. ft. data center in Mesa, 5 pjched Dec. 6. 2023

Arizona, to be completed in 2026, will

use 12,000 tons of steel. It sounds Sebastian Obando

bigger as 24 million pounds (roughly e Reporter

the weight of 30 fully loaded Boeing
747s). | haven’t found any figures for
copper, yet, but they are doubtlessly
also most impressive.

For comparison, the iron require-
ments just for the turbine that sits
atop an 8MW offshore wind tower
are on the order of 30-plus tons of
cast iron plus 40-50 tons for the rotor
hub.?® Separately, the hollow pipes,
or monopoles, that form the founda-
tion for most offshore wind power
installations have up to an 18-foot
diameter and 150-foot height. That
can be over 1,000 tonnes of steel.'’

The data center project consists of a five-building campus encompassing over 2.5 million
square feet of data center and admin space for tech giant Meta, the parent company of

Facebook. Courtesy of Meta

https://www.constructiondive.com/news/meta-dpr-arizona-data-center-mesa-phoenix/701776/

Doesn’t quite measure up to the Facebook data center’s needs. On the other hand, there’s never just one
offshore wind turbine.

16 Cooperman, Aubryn. 2023. Large Castings for Wind Turbines. Golden, CO: National Renewable Energy Laboratory.
NREL/TP-5000-84438. https://www.nrel.gov/docs/fy230sti/84438.pdf
7 https://www.sciencedirect.com/science/article/pii/S1364032120308601 Note: Metric tonnes, about 2,205.pounds
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Both data centers and electrification projects like battery plants require more steel than nonresidential
construction like office buildings or hotels. The return—or onshoring—of many manufactured products is
likewise adding to the demand for raw materials.

Surprise News #4: Paying for it All

Will these challenges dissuade the rapid
planning and construction of Al data
centers? History, behavioral finance, and
just plain street smarts are clear on the
matter: Never ignore the profit motive and
incentive systems. A sufficiency of potential
profit magically conjures much capital and
political influence around itself. Enough
incentive has, quite literally, moved
mountains. In the past five years, three
companies, just for sampling purposes—
Microsoft, Meta (Facebook), and Alphabet
(Google)—have spent over $370 billion on
new property, plant, and equipment. Those
expenditures have been accelerating. Five
years ago, they jointly spent $52 billion. The
trailing four-quarter figure is $117 billion.
The most recent quarter run-rate is over
$140 billion.

One could ask whether the torrid demand
growth for Al is just a temporary rush for
first-mover advantage or to protect market
share and shareholder-required growth
rates. Will it soon expend itself?

Profit motive and incentive systems say it’s
not stopping. The online commerce and
advertising business model is probably the
largest, most successful business in human
history. That’s quantifiable in the revenues,
earnings, and market values.

In basic online consumer commerce, an
enormous amount of money is paid by
goods and service providers to direct traffic
toward just a select few among the millions
of web pages. Al can deepen and broaden

@he Washington Post

Democracy Dies in Darkness

Big Tech keeps spending billions on Al.
There’s no end in sight.

By Gerrit De Vynck and Naomi Nix

April 25, 2024

SAN FRANCISCO — The biggest tech companies in the world
have spent billions of dollars on the artificial intelligence
revolution. Now they’'re planning to spend tens of billions
more...

In quarterly earnings calls this week, Google, Microsoft and
Meta all underlined just how big their investments in Al are.
...Meta raised its predictions for how much it will spend this
year by up to $10 billion. Google plans to spend around $12
billion or more each quarter this year on capital expenditures,
much of which will be for new data centers... Microsoft spent
$14 billion in the most recent quarter and expects that to keep
increasing “materially,” Chief Financial Officer Amy Hood said.

Overall, the investments in Al represent some of the largest
infusions of cash in a specific technology in Silicon Valley
history — and they could serve to further entrench the biggest
tech firms at the center of the U.S. economy as other
companies, governments and individual consumers turn to
these companies for Al tools and software.

...“We’re very committed to making the investments required
to keep us at the leading edge,” Google’'s Porat said on a
Thursday conference call. “lt's a once-in-a-generation
opportunity,” Google CEO Sundar Pichai added.

...The rush to invest in Al is already beginning to help grow
revenue for Microsoft and Google.

Microsoft’s revenue in the quarter was $61.9 billion, up 17
percent from a year earlier. Google’s revenue in the quarter
rose 15 percent to $80.5 billion.

Interest in Al has brought in new customers that have helped
boost Google’s cloud revenue, leading to the company beating
analyst expectations. Shares shot up around 12 percent in
aftermarket trading. At Microsoft, demand for its Al services is
so high that the company can’t keep up right now, said Hood,
the CFO.
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the usefulness of that search, and also create new transaction possibilities. So, why would it stop? Think of
the transaction and service density possibilities.

What manner of behind-the-scenes processing is required to track the precise geographical movements of
billions of consumers and instantaneously integrate that data with their individually digitized and databased
predilections for, on a given day, a single person’s choice of local petting zoos, children’s clothing stores,
family-friendly-but-health-conscious restaurants, and GPS-based driving instructions for the ride home,
along with all the on-screen notifications about speed traps, stalled vehicles, and road-side McDonalds?
And those predilections change over time, so they must be constantly updated. Notice how even a simple
Google search now comes with a few lines of synthesized summary of each suggested web page or article?
That’s Al. Within the article, or perhaps a book or a movie you’re contemplating, wouldn’t your average
transactional turnover be more rapid if the content were nicely summarized and characterized for you?
Transaction frequency means incremental profits for someone.

And those are just the most pedestrian applications. Based on varied estimates of 40 million to 70 million
installed video surveillance cameras in the U.S.—as of 2019, not today—the very rapid growth rate thereof,
and the facial recognition technology applied thereto, perhaps this Al application should also be considered
fairly pedestrian.

Video is very data dense, and video surveillance data gets saved, because the authorities might need it
retrospectively to sentence you, or your attorney might need it to get you out. The servers that store that
data—which are added to constantly, which require more electric power to store as well—must always be
on, every second of every day.

The use cases are

endless, and most Volume of data/information created, captured, copied, and consumed worldwide
probably  can’t  be from 2010 to 2020, with forecasts from 2021 to 2025 (in zettabytes)

conceived of at the mo-
ment. But in every indus-
try, someone can think
of an Al-enabled
application that  will
make them more
money, save them more
money, make a better
product, what have you.

etabytes

Data volume in zi

There might never be
enough data centers.

) o ~ 9 o 3 & © & % 3 3 N q, 5 > “
Even in 2020, vyears £ & F F F 5 & & g P P
before NVIDIA’s H100 Scurces Additional Information

: ats Worldwide; 2010 to 2020

chip was introduced, the
amount of data stored
globally was reported at
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6.7 zettabytes.'® A zettabyte is a trillion gigabytes, so a trillion billion bytes. And it was forecast to expand
by nearly 20% a year. Those figures are from four years ago, before the Al era. The annual expansion rate
of data storage must now be very much higher than 20%.

Not even the trillion-dollar market cap IT companies have the financial capacity to continually spend at
these magnitudes on such a sharply rising trajectory. This is beginning to impact their financial profiles.

One reason for their incomparable profit margins (royalty companies and securities exchanges aside), is
that the asset upon which their businesses were built, the internet, was already in place. Unlike the cable
television companies—which, much to their chagrin. had to construct and maintain their own capital-

networks—the
companies got something of a free ride.

intensive

But now the IT companies are building their own
asset-intensive infrastructure.

In the past five years, Microsoft’s net income rose
by 2.3x, but the PP&E on its balance sheet rose
3.8x. Its revenue generated per dollar of PP&E has
declined steadily from $3.88 down to $2.11.
Alphabet and Meta exhibit similar patterns.

Their spending years have just started.

5Yr

Change Jun-24 2019
Net inc 2.3 x
PP&E 3.8 x

Revenue/PP&E S$2.11 $3.88

4.5Yr 6 mo run-
Change rate '24 2019
Net inc 1.4x
PP&E 2.0 x
Revenue/PP&E $2.32 $2.44
4.5Yr é mo run-
Change rate '24 2019
Net inc 1.4 x
PP&E 2.9x
Revenue/PP&E $1.50 $2.37

internet-based T

@ Bloomberg News

(Bloomberg) — ... After its $10 billion takeover of data center
operator QTS in 2021, [Blackstone], the world’s largest private
equity firm is fueling rapid growth at one of the top landlords for
tech giants. It’s part of the classic Blackstone playbook for real
estate. The firm identifies where there’s a rising need for
properties but too few to meet demand. It then directs billions of
investor dollars to build giant landlords poised to capture big
rents and market share, a move it has deployed in everything
from warehouses to suburban homes.

... With the artificial intelligence boom taking hold, the Metas and
Microsofts of the world are increasingly relying on landlords
for the space, and critically, electricity. Blackstone now says QTS
could be one of the best investments in its history.

..At QTS, executives have told colleagues that if they make the
case for more cash from Blackstone, they will all but get it.
Hyperscalers are now paying data center operators monthly rates
[rent] of more than $100 per kilowatt, from $70 to $80 per
kilowatt three years ago, in some areas. In top-tier markets, it’s
as high as around $150 per kilowatt, brokers say. [Note: the
national average price of electricity for commercial customers is
50.13 per kilowatt.] Blackstone said it sees data centers as a way
to deploy capital at attractive development yields.

...Private equity firms are racing to fund this picks-and-shovels
gold rush.

...But the vast amount of resources required makes expanding
further more complicated...Blackstone has been working to help
QTS find sites outside the most power-constrained markets. It’s
also facilitated conversations between QTS and energy providers
the firm backs.

18 https://www.statista.com/statistics/871513/worldwide-data-created/ The accompanying bar chart is for the sum

of data created and touched or consumed in some way, not necessarily saved, so the volumes are much larger.
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This is why private equity capital, at scale, is already engaged. There’s more to say about private equity
involvement as it might impact asset allocation and fund flows in the indexation world. But we should first
discuss the turning point in equity sector and asset class returns that the Al era is bringing to the fore or
accelerating. And the bright-shining question: Which are the best companies and sectors to own for this Al
boom?

The World of Technology has Been Introduced to the World of Energy.
Next Up: When Al Meets the Permian Basin.

Those who want to partake in the breathtaking possibilities of the Al era start, even if unconsciously, with
a deterministic choice. A choice like this.

Haven’t tiled a kitchen floor before? Some people dive right in, starting with the obvious tools and supplies,
and the demo, cutting, and gluing. The project starts fast. Other people start by reading instruction man-
uals, measuring, sketching, and figuring. They might still be planning while hammering can already be heard
from other kitchens.

There are those who have the knack for getting the first approach right but, normal distribution-wise, most
can’t. Some people in the second group still can’t quite get it right, despite the preparation, but a lot more
of them will.

That sloppy analogy is supposed to describe what, in the investment world, might be thought of as the
cleavage between two of the basic equity investment approaches:

— value/growth divide, or
— the long-term absolute return vs. short-term relative-return divide, or
— the fundamental analysis vs. passive-indexation, valuation-blind approach

That’s a long way of saying that in technology investing, you can hold your breath for a couple of very
divergent reasons.

On the one hand, if you do the obvious and buy the technology companies directly, you hold your breath
during the race between:

A. The longevity of unsustainably high valuations that already price in the amassed hopes of a million like-
minded growth investors; and
B. The longevity of the rapid sales growth and overgenerous profit margins before they slow or contract.

The post-race analysis of new-tech bull markets suggests that this is a low probability approach to success.
It always works for a while, but generally doesn’t satisfy in the end.

On the other hand, you can do the less-obvious and buy established and stable businesses that are direct
beneficiaries of the mass adoption of the technology itself. Businesses that supply limiting-factor goods and
services required for the expansion of the tech companies, irrespective of whether the tech companies
prosper or not.
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Better still is if those goods and services also happen to have limited availability. Of course, asset-intensive
suppliers to leading companies like Apple and Amazon don’t usually fare so well, since there’s a cost to
scale up production capacity, and they’re in a poor bargaining position.

Best of all, then—like a royal flush—is if those providers of limited supply, limiting factor resources don’t
even have to make any additional investments or do anything at all, just be there and collect new revenue.

The holding one’s breath part, in this case, is waiting for the microeconomic demand to make an obviously
visible impact upon the beneficiary businesses’ revenues while—in the other kitchen—the public market
demand is noisily swirling around the technology shares.

Which brings us back to the Permian Basin and to Texas Pacific Land Corp. and Landbridge Co. Write down
the few critical limiting factors for exascale data
center builders, and then list the unique physical
resources of these two companies. They are
uncannily aligned. Here, we did it already:

From a Landbridge Company Presentation

What Al-Era Data Centers Need:

— Massive amounts of electric power. The
Permian Basin has so much excess natural gas
that it has trouble getting rid of it. That gas can
supportany level of data center power demand.

— large tracts of land away from population
centers. Ditto. (Further discussion below.)

— Water for cooling. Ditto, since the Permian also has trouble getting rid of its excess water.

— Solar and wind power for non-server-related electricity needs of a data center campus. Ditto, Texas
being the leading state for installed wind power, and the fourth-sunniest.

Land is probably the ultimate hard asset investment. For TPL and LandBridge, the land—aside from being
a perpetuity that outlasts almost every operating business—embodies a portfolio of resources and revenue
streams.

There’s surface area for buildings and rights of way for rents; water rights; mineral rights for royalties;
subsurface rights such as for wastewater or carbon storage; land for industrial activities like water recycling
and renewable energy projects. On a longer timeline, there’s land for development, which then becomes
real estate; that’s when pricing changes from dollars per-acre to dollars per square foot.

At this moment, exceedingly well-financed parties that are highly motivated and very capable need the
specific combination of resources that resides in the western Permian Basin. If they can think about
restarting 50-year-old nuclear reactors, they cannot but be aware of the Permian. The remuneration to the
landowner who can provide the requisite resources for a half-billion-dollar or billion-dollar project is likely
to be significant indeed.
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Whether as lease income, physical product sales or participation arrangements, the landlord in this case

simply receives incremental revenues with virtually no associated costs, just pre-tax income. The economics

would be remarkable.

Some clients have asked for detailed information
about whether any data center has agreed to build
such a campus on TPL or LandBridge property, what
size of facility, and precisely what the rent will be, and
so forth. It's common to think that such data is
necessary to complete an analysis to make a
responsible investment decision. That’s one style of
decision-making. But how do you make decisions if
data is not available? Do you make any decision?

Surprise News #5: Uh...This is
Where the News-is-Catching-Up-
With-Us Experiment Fails.

Here's another style of decision making. Why does
anyone think it’s good that all the information is
available to everyone to analyze? The efficient
market might be good for the functioning of markets
generally, but that simply means that you, as an
individual, can’t get a better price or valuation than
anyone else. That’s what indexation does: You’'re all
together in the same securities and assets at the
same weightings. It means you can’t own a really
alluring investment before everyone else does.

For the investments we’re discussing here, it's
fortunate that such information is lacking. Take it
from the data center companies: They share very
little about their cost structure or building designs or
site evaluations. They’re don’t want competitors
stealing a step on them. That sort of info is not on a
database.

But the lay of the land, so to speak, is pretty clear, if
you're willing to accept a general outline of the
important variables and apply informed reasoning.
When and if the first such data center contract is
signed, much more information will no doubt be
released, which will immediately ramify through

Bloomberg

Economics Industries Tech Politics Businessweek Opinion More v

Showing results for "permianbasin"

Technology
Permian Producer Matador Raises 2024 Qil

Production Plans

By Mitchell Ferman

Matador Resources Co. plans to produce more oil in 2024 than
previously planned, a signal that wells in the western part of the Permian
Basin — the busiest US oil field — continue to lead national oil growth.

October 23, 2024

Markets

Chevron Sells Canada Oil Sand, Shale Assets
for $6.5 Billion

By James Herron

Chevron Corp. agreed to sell its stakes in some oil sands and shale
assets to Canadian Natural Resources Lid. for $6.5 billion.

October 7, 2024

Politics
Oil Moguls Emerge as Key Cash Source for

Trump as Race Nears End

By Jennifer A Dlouhy, Bill Allison, and Mitchell Ferman

Qil executives have emerged as an increasingly important source of
funding for Donald Trump, as industry titans open their wallets to bolster
the Republican nominee’s campaign for a second term in the White
House.

October 6, 2024

Politics

Yo-Yo Ma, Jon Bon Jovi to Raise Cash for Harris
in Final Stretch

By Hadriana Lowenkron

A slew of celebrities and politicians are set to raise cash for Vice
President Kamala Harris’ campaign in the monthlong stretch before
Election Day.

October 4, 2024

Technology

Nuclear Waste Storage Site in Texas Draws
Supreme Court Review

By Greg Stohr

The US Supreme Gourt will consider reviving a plan to store as much as
40,000 tons of highly radioactive waste at a temporary west Texas site,
accepting a case that could be a turning point after decades of
wrangling over spent fuel from the nation's commercial reactors.

October 4, 2024

Markets

Permian Gas Starts Flowing on Matterhorn
Pipeline in Texas

By Elizabeth Elkin and Ruth Liao

Matterhorn Express Pipeline has begun transporting natural gas into
Williams Cos.’s Transco pipeline, a long-awaited addition to midstream
infrastructure serving the Permian Basin.

October 1, 2024

Markets

Barclays Resources Banker Michael Set to Join
Guggenheim

By David Carnevali

Barclays Plc’s former global head of natural resources has left the bank
in New York to join advisory specialist Guggenheim Securities, according
to people familiar with the matter.

September 30, 2024
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various byways of the efficient market. And then everyone can know together.

But so far, the market hasn’t been very efficient
about a pending Al-Permian Basin meet-up.
Herewith, a demonstration:

While trying to maintain, in this Commentary, the
side-by-side narrative of general circulation
newspaper and magazine articles, | realized a few
days ago that | didn’t have any saved articles about
the Permian Basin and its connection with the data
center revolution. Thinking it was an oversight, | set
out to search for an article or two.

That was a fail. Among the five largest-circulation
newspapers in the country (excepting the Wall
Street Journal, which has a paywall, so Bloomberg
was substituted), a search for “Permian Basin”
turned up hundreds of articles. But none of them—
not in the New York Times, the Washington Post,
USA Today, the Los Angeles Times the Chicago
Tribune, or Bloomberg even suggested this news.

If you Google hard enough, you'll find elements of it,
but how would even you know to do that, since
there’s nothing in the news to suggest that you
should? The news topics were social and political
and about daily events: about Berkshire Hathaway
buying 50% of Occidental Petroleum, and
ExxonMobil’s $60 billion purchase of Pioneer; about
Big Qil’s net-zero emissions goals for their Permian
operations; about the migration of mid-westerners
to Texas.

So, the news still hasn’t caught up to the important
things to know. Nothing about what is really
developing in the Permian Basin, or what the
practical implications of the Federal Debt are, what
role other hard commodities will play amidst global
electrification and China’s increasingly direct
competitive stance versus U.S. industry, or how and
why fixed-supply cryptocurrency like Bitcoin might
possibly be an existentially important asset in the
contingency of an era of rising demands and limited

physical supply.

Ehe New York Times

permian Sort by Releva
Date Range v Section v Type v
Date: 10/27/2023 - 10/27/2024

BUSINESS

Two Big Texas Oil Producers Announce $26

Billion Merger

Diamondback Energy and Endeavor Energy Resources are both major
players in the booming Permian Basin.
By Karen Weise

PRINT EDITION 2 Texas Qil Producers to Merge As the Industry
Consolidates | February 13, 2024, Page B3

ENERGY & ENVIRONMENT

This Texas Energy Is So Bountiful, They Pay You
to Take It Away

Natural gas has traded at negative prices for weeks at a time in West
Texas, where pipelines often lack the capacity to get the fuel to places

that need it.
By Rebecca F. Elliott

PRINT EDITION In Texas, Natural Gas At a Surplus | August 10, 2024, Page Bl

ENERGY & ENVIRONMENT

Occidental Is Latest Oil Company to Buy a
Smaller Producer

The oil company said it would buy CrownRock for $12 billion just weeks

after Exxon Mobil and Chevron announced acquisitions.
By Clifford Krauss

PRINT EDITION Occidental Is Latest Oil Company to Acquire Small
Producer | December 12, 2023, Page B5

ENERGY & ENVIRONMENT
F.T.C. Clears Exxon Mobil’s Acquisition of Pioneer
Natural Resources

The Federal Trade Commission will bar Pioneer’s chief executive, Scott
Sheffield, from joining Exxon’s board, saying he colluded with OPEC to

reduce oil production.
By Clifford Krauss

ENERGY & ENVIRONMENT
Why Is the Oil Industry Booming?

High prices and growing demand have helped U.S. oil producers take in
record profits despite global efforts to spur greater use of renewable
energy and electric cars.

By Rebecea F. Elliott and Desiree Rios

PRINT EDITION Boom Goes the Oil Industry Amid a Push for Clean
Energy | July 19, 2024, Page B1

BUSINESS
Top Natural Gas Producers Announce

Multibillion-Dollar Merger

The deal, between Chesapeake Energy and Southwestern Energy, would
create one of the largest energy producers in the United States.
By Santul Nerkar
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In the past couple of decades, it was thought that all manner of business and investing could be done
through financial instruments and more novel and sophisticated securities, while hard assets, commodities,
and inflation beneficiaries were essentially crowded out of the indexes. Information Technology, aside from
being the crowder-outer, had an airy, intangible feel: virtuality, the “cloud”; commuter trains out, work-
from-home in. But the world, maybe especially the I.T. sector, seems to be returning to those hard assets
and basic physical resources. They’re not much owned in asset allocations, and not much understood.

Some More Reflections on TPL and LandBridge
Land Availability, and the Grand Central Station-ness of the TPL and LB Assets

There are 254 counties in Texas. Three of the 10 counties that produce the most oil in the entire state are
clustered around the southwestern corner of New Mexico, where it intrudes into Texas. In descending
order, the counties are Loving, Reeves, and Andrews. Numbers 21 and 22 on the list, also on that same
corner, are Winkler and Ector.?® A map of the TPL and LandBridge surface and royalty acreage shows them
to have dense ownership in the center of this strategic hotbed of the U.S. oil reserves portfolio.

These are the populations of those five counties in the Western Permian. The U.S. Census estimates? that:

— Loving County’s recent population is 43.

— Reeves County has a larger population, 11,770, but a larger area of 2,635 sq. miles, so the
population density is 4.5 people per sq. mile.

— The Andrews County population is 18,664, with a density of about 12 people per square mile.

—  Winkler County’s population is 7,414, with a population density of 9.

— Ector County is different. It has 165,000 people. However, 90% of the population live in the cities
of Odessa and West Odessa, so the population density of the rest of the county is 50 people/sq.

mile.
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19 https://rrc.state.tx.us/media/srij4hf1/2024-01-monthly-production-county-oil.pdf
20 https://www.census.gov/quickfacts/fact/table/
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Electric Power / Natural Gas

The Permian is unique in the U.S., in that
the volume of associated gas that comes
up with the oil from the region’s wells
exceeds the amount of gas produced
from dedicated gas wells.

There is so much excess gas—and, as of
yet, insufficient pipeline takeaway
capacity—that the price of natural gas at
the Waha Hub in Pecos County has
actually been negative for much of the
past year.

Waha is a lesser storage and connection
point from which gathered gas from the
Permian is transported elsewhere, such
as to Gulf Coast refineries and export

October 2024

Daily Natural Gas Prices in West Texa

$8 per million British thermal units
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Data through the end of July - Source: S&P Global Commodity Insights - From the New York Times Aug. 8, 2024
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There’s plenty of gas for exascale
data centers.
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TPL and Natural Gas
Here is a table showing TPL’s share of production volumes from operators that pay royalties to TPL. One
will see that both oil and natural gas volumes rose in 2023, and they rose this year, too.

One will also notice that gas volumes, when converted on an oil-equivalent basis, roughly equivalent to the
same heat content, is more than a quarter of total BOE volumes. Meaning that, all else equal, natural gas
should be a significant contributor to TPL's oil and gas revenues. And, with oil prices and volumes up this
year, revenues through June are up roughly 10%.

TPL and Natural Gas Pricing

3 Months Ended June Six Months Ended June Years Ended Dec.
Table 1 of 2 2024 2023 2024 2023 2023 2022
Production Volume
Oil (000 bbls) 967 1,000 1,958 1,752 3,701 3,401
| Nat'l Gas (mill cubic ft) 3,851 3,782 7,658 7,088 14,528 13,086
NGL (000 bbls) 661 638 1,294 1,177 2,453 2,208
2,270 2,269 4,258 4,151 8,575 7,791
Gas Vol. on a BOE basis (000 bbls) 642 630 1,276 1,181 2,421 2,181
As a % of total Barrel of Oil Equiv. 28% 28% 30% 28% 28% 28%
Total oil & gas royalties $ 89,813 $ 82,412 $ 181,933 $162,877 $348,729 $452,434 |

Here’s a second table. Embodied in the pleasing figures above, the natural gas prices that TPL realized in
the first six months of this year were 40% lower than in calendar 2023. And the average gas prices it
received in the last three months were 50% lower than the six-month figure. TPL could not have received
very much in the way of natural gas royalties in recent months.

3 Months Ended June Six Months Ended June Years Ended Dec.
2024 2023 2024 2023 2023 2022
Table 2 of 2
Realized Prices:
Oil ($/Bbl) S 8093 §$ 73.46 S 7882 S 74.24 S 7733 $ 94.69

|Nat'lGas($/Mcf) $ 066 $ 1.08 $ 133 $§ 2.25 $ 223 $ 6.19
NGL ($/Bbl) 20.78 14.33 21.00 19.34 20.05 34.25
Equivalents ($/Boe) S 4144 $§ 38.04 $ 4207 $ 41.08 $ 4258 $ 60.68

Waha Hub, Pecos County, Texas $ (0.57) § 1.53 S 0.23 S 2.40
Henry Hub, Louisiana 2.07 2.16 2.11 1.57

In approaching months, a new 490-mile pipeline, the Matterhorn Express, should be operating at capacity.
It began taking small volumes from Waha earlier this month and will add almost 15% to the regional
takeaway capacity. In mid-2026, an expansion of an existing Kinder Morgan pipeline would add another
few percent to takeaway volumes. Another pipeline of significance, which would be anticipated for late
2026, has yet to receive a final investment decision from Energy Transfer Partners.

Therefore, the distorted localized pricing should revert toward market prices in the foreseeable future, with
a positive impact on TPL’s royalty revenues, to which natural gas has lately made hardly any contribution.
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Qil production should also rise, because many oil producers had curtailed potential drilling activity during
this period, since paying to have gas taken away was not to their liking.

Natural Gas, More Generally

Al datacenter growth is a global phenomenon. The largest such
installation is in China. Various estimates exist for how much
additional electric power will be consumed, how much additional
upgrading and construction of the electrical grids will be required
(more steel, more copper, maybe more aluminum), and how
much more natural gas.

Natural gas appears to be the default. Although coal-burning
electric power plants that were scheduled to close are being
kept running to power data centers, no more coal plants will be
built here.

Nuclear plants might be a first choice in principle, for their
always-on, low-carbon-emission electricity (ignoring the
enormous quantities of steel and cement required in the
construction phase). But that will take a very long time, even
with cooperative regulation, for a growth industry in a hurry.

There will no doubt be opportunistic deals with existing nuclear
plants, but that is a limited opportunity set. At one time, there
were 112 U.S. nuclear plants. There are now 93, of which 22 are
in the process of decommissioning.?

Natural gas wins out for the foreseeable future. In the 12 months
ended July, U.S. natural gas consumption set a fourth
consecutive annual high, a pattern broken only by the Covid-19
pandemic.?? Nevertheless, its price relative to oil is at a historic
low.

TPL, again, appears to be a natural beneficiary of the optionality
in this commodity.

21 https://www.eia.gov/energyexplained/nuclear/us-nuclear-industry.php

GRANTS

INTEREST RATE OBSERVER

GRANT’S / SEPTEMBER 13, 2024

Pichai isn’t alone in Silicon Valley in
hoping to meet ravenous Al energy de-
mands with nonfossil fuels. It will be
easier said than done, contends Adam
Rozencwajg, managing partner of com-
modity investors Goehring & Rozenc-
wajg Associates, LLC. There will be
little additional capacity from nuclear.
And there will forever be intermittency
problems with renewables. Gas is a logi-
cal choice to fill in the blanks. Logical
and currently cheap: West Texas spot
gas trades at minus $0.88 per million
British thermal units.

Data centers could boost the demand
for natural gas by between 7 billion and
16 billion cubic feet a day by 2030, ac-
cording to Wells Fargo analysts led by
Michael Blum, on top of the 35 Bef/d
used currently in the power sector. 1t's
incremental demand that coincides
with the arrival of new or expanded
liquefied-natural-gas export terminals.
According to the U.S. Energy Informa-
tion Administration, terminals with the
combined capacity of 6 Bef/d are com-
ing online in the next 18 months.

Back-to-back mild winters and a pro-
duction boom in the shales are respon-
sible for driving Henry Hub gas prices to
$2 per million BTU from their $9 highs
in 2022. At an energy-equivalent dis-
count to West T'exas crude prices of 81%,
Henry Hub prices are the cheapest since
the winter of 2011-12.

A reversal could lift the very same
prices to $9 or $10, says Rozencwajg,
as LNG and data-center construction
ramps up. He predicts that the gas
supply overhang—accumulated over
balmy winters and periods of overpro-
duction—will vanish by year end.

22 https://www.eia.gov/totalenergy/data/monthly/pdf/mer.pdf, https://www.eia.gov/dnav/ng/hist/n9140us2m.htm
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Figure 1.3 Primary Energy Consumption
(Quadrillion Btu)
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That was a U.S.-centric gas demand discussion. Gas is an ascendant commodity globally, too. Liquified
natural gas exports from the Gulf Coast to Asia and Southeast Asia have been constrained by the limited
takeaway capacity from the Permian Basin. At some point, that bottleneck will be relieved.

Add growing demand from China, India, and other Asian nations due to rising industrial activity and
standards of living. A subset of that, somewhat distinct from rising per-capita incomes, is a climate-change
/ air-conditioning negative feedback cycle that keeps raising demand for air conditioners.
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These charts illustrate that it will be difficult to continue ignoring commodities, as was a privilege of post-

2014 commodity consumers.

Annual natural gas consumption in India by sector (2022-2050)

bp Energy Outlook: 2024 edition

Here is India and Southeast Asia air-
conditioner demand through 2022,
and projections from 2023 onward:

Air conditioners in Southeast Asia, 2023-2050
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General circulation publications and
mass media do cover stock prices
well, if they’re large enough and

October 2024

An Investment Media Mainstream Indicator: TPL and Jim Cramer??

Nosing around TPL, not LandBridge. Additional gatekeeping indicators:
TPL market cap. 524.3 billion; LB market cap $3.9 billion, and
publicly traded LandBridge market cap. 50.9 billion (as of 10/18/24).

liquid enough to be relevant in a
mass-market investing world. It helps
if their stock prices describe the
shape of an up escalator.

TPL ‘
NTRA (1. Losen  ARNERNS
54 1,002.20 +22.05 +2.25% "m L

[FIVE vEAR 39450 R
And these outlets do cover large

mergers, although they might not
keep track of them too often or
ponder what a comprehensive multi-
year consolidation might mean.

TPL SAW ITS SECOND STRAIGHT QUARTER OF

Larger acquisitions of Permian Basin RECORD WATER SEGMENT REVENUE IN 2Q 2024

reserves within the last year:

3 OLD102.41-0.18 4 NVIDIA NVDA 134.70 +2.05 ¥ Invesco QQC
c
e 345 billion: Permian Resources [kt I -0.14%

buys Earthstone Energy

e 564 billion: ExxonMobil acquires
Pioneer Natural Resources

e 512 billion: Occidental Petroleum buys CrownRock

Source: https.//tpltblog.com/

e 526 billion: Diamondback Energy buys Endeavor Energy Resources
e 5$4.5 billion: APA Corp buys Callon Petroleum

This follows a near-record year in 2023, when $234 billion of transactions were announced, more or less
2x to 3x the typical year since oil prices peaked in 2014.23 A question is, if these best-informed strategic
investors think buying more reserves at the current oil price is a good idea, why don’t institutional investors
think so? The S&P 500 energy sector weight is still only 3.3% of the index. Not a single Energy sector ETF
has as much as $1 billion of AUM; the largest one is a third of that.

One of the things energy production companies know is that they can be profitable in the Permian Basin at
S50/barrel oil prices. They are constant beneficiaries of improved drilling technology and techniques,
including Al to better define drilling opportunities and strategies. These improvements even make older
drilling sites viable for renewed investment, which has instigated much of the acquisition activity. So-called
lateral wells now extend up to three miles, but it’s been a few years since one operator employed a novel
horseshoe shaped two-mile lateral in Loving County that turned back toward its origin, accessing more oil
with one hole.

2 https://www.eia.gov/todayinenergy/detail.php?id=61603
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The Last Word

Even if the newspapers aren’t saying it yet, there is more to be said about investment possibilities in both
Al and, as a newly critical key global commodity, natural gas. Maybe the corollary to intelligent inactivity
(or active inactivity?) as a way to participate in long-term compounding investments like land companies,
is indirect technology beneficiary investing. And, more topically, about some company-specific recent
events in our portfolios. Fortunately, we write about these issues constantly, and there’s always another
go-round not too long away, here at the Quarterly Commentary.
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IMPORTANT RISK DISCLOSURES:

The charts in this material are for illustrative purposes only and are not indicative of what will occur in the future. In
general, they are intended to show how investors view performance over differing time periods.

Past performance is not indicative of future results. The information contained herein is subject to explanation during
a presentation.

Certain of the material herein is intended to portray the general nature of investor communications provided by
Horizon Kinetics from time to time to existing clients. None of the investments or strategies referenced should be
construed as investment advice and just because one investment is appropriate for one account does not necessarily
mean it is appropriate for another. No investments should be made without the analysis of, among other things, an
investor’s specific investment objectives, which considers their overall portfolio and any income requirements. The
accounts referenced herein pursue an unconstrained strategy — meaning they are not limited by capitalization,
geographic region, or investment techniques. They generally primarily seek capital appreciation with a secondary
objective of income.

Note that indices are unmanaged and the figures shown herein do not reflect any investment management fee or
transaction costs. Investors cannot directly invest in an index. References to market or composite indices or other
measures of relative market performance (a “Benchmark”) over a specific period are provided for your information
only. Reference to a Benchmark may not reflect the manner in which a portfolio is constructed in relation to expected
or achieved returns, portfolio guidelines, correlation, concentrations, volatility or tracking error targets, all of which
are subject to change over time.

This material references cryptocurrencies, including bitcoin. Horizon Kinetics’ subsidiaries manage products that seek
to provide exposure to bitcoin and other cryptocurrencies. The value of bitcoins is determined by the supply of and
demand for bitcoins in the global market for the trading of bitcoins, which consists of transactions on electronic
bitcoin exchanges (“Bitcoin Exchanges”). Pricing on Bitcoin Exchanges and other venues can be volatile and can
adversely affect the value of the bitcoin. Currently, there is relatively small use of bitcoins in the retail and commercial
marketplace in comparison to the relatively large use of bitcoins by speculators, thus contributing to price volatility
that could adversely affect a portfolio’s direct or indirect investments in bitcoin. Bitcoin transactions are irrevocable,
and stolen or incorrectly transferred bitcoins may be irretrievable. As a result, any incorrectly executed bitcoin
transactions could adversely affect the value of a portfolio’s direct or indirect investment in bitcoin. Only investors
who can appreciate the risks associated with an investment should invest in cryptocurrencies or products that offer
cryptocurrency exposure. As with all investments, investors should consult with their investment, legal and tax
professionals before investing, as you may lose money.

The S&P 500 Index (“SPX”) is a broad based index widely considered as a proxy for overall market performance. It is
the property of Standard & Poor’s °.

This is not an offer to sell or a solicitation to invest. Opinions and estimates offered constitute the judgment of Horizon
Kinetics LLC (“Horizon Kinetics”) and are subject to change without notice, as are statements of financial market
trends, which are based on current market conditions. Under no circumstances does the information contained within
represent a recommendation to buy, hold or sell any security, and it should not be assumed that the securities
transactions or holdings discussed were or will prove to be profitable.

Subsidiaries of Horizon Kinetics LLC manage separate accounts and pooled products that may hold certain of the
individual securities mentioned herein. For more information on Horizon Kinetics, you may visit our website at
www.horizonkinetics.com. The Core Value and Small Cap separate account strategies are managed by Horizon Asset
Management LLC.

Not all investors will experience the same holdings, returns or weightings as the corresponding composite. No part
of the research analysts’ compensation was, is, or will be, directly or indirectly, related to the specific
recommendations or views expressed by the research analysts in this report.

No part of this material may be copied, photocopied, or duplicated in any form, by any means, or redistributed
without Horizon Kinetics’ prior written consent.

©2020 Horizon Kinetics LLC ® All rights reserved.
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