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The infrastructure evolution:
investing in energy megatrends

Publicly listed infrastructure is uniquely positioned to provide investors with exposure to some of the

most powerful fundamental themes currently driving global markets. In our view, the booming investment
cycle around generative artificial intelligence (AI) will drive a proliferation of data center development.
When coupled with growth in the onshoring and nearshoring of manufacturing capacity, the U.S. will
experience a period of accelerating demand for electricity not seen in a generation.

Meeting this collective demand will necessitate expanded electricity-producing resources across
generation types, particularly in renewable energy technologies, nuclear and natural gas. And while

this will create opportunities across the investable infrastructure universe, there will inevitably be relative
winners and losers among specific industries and individual companies over time. We believe investing in
listed infrastructure is best-suited to active portfolio management, which may help optimize investor
exposure to the asset class in ways that passive or indexed approaches are unable to match.

Noah P. Hauser, CFA
Head of Listed Infrastructure Investments
Nuveen

WHAT’S POWERING THE OPPORTUNITY IN
LISTED INFRASTRUCTURE TODAY?

Recent economic trends and market dynamics have
highlighted the potential advantages of investing in
publicly listed infrastructure companies as part of a well-
diversified portfolio. These companies own or operate
assets that are integral to making economic activity and
everyday living possible by facilitating the movement of
people, energy, goods, commodities and information.
Demand for these essential functions and services that
infrastructure companies provide is inelastic — that is, it
tends to remain steady regardless of changes in economic
conditions, unlike sectors that are more closely tied to
the ups and downs of the economic cycle.

Additionally, listed infrastructure has historically been

an effective hedge against inflation. The following analysis
highlights key trends and drivers that are presenting a
secular growth story for infrastructure that hasn’t existed
in decades, potentially making investmentsin listed
infrastructure even more compelling.

Enabling the mega theme of power demand

The economic resilience and inflation protection attri-
butes that listed infrastructure offers make a strong case
for a strategic allocation to the asset class. Beyond that,
across its broad range of industry sectors, shown in
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Figure 1 below, listed infrastructure appears poised to
continue growing as a clear beneficiary of the energy
demand mega theme, and three critical drivers in
particular:

1. The emergence and evolution of generative Al and
the associated need for new data centers, as well as
other factors, including the continued electrifica-
tion of the global economy, and increased onshoring
and nearshoring of U.S. manufacturing operations

2. An escalation in capital expenditures (capex) for
new renewable, gas and nuclear energy generation,
as well as power grid upgrades

3. Significant investments in electric transmission
and gas pipelines to enable augmented generation

capacity

Figure 1. Listed infrastructure sectors
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THE GLOBAL ECONOMY IS POWER-HUNGRY

Several dynamics in the evolution of the global economy
point to a future in which rapidly increasing energy
production will be paramount. Current investment in
Al stands just shy of $235 billion, globally, while
forecasts show that number reaching $631 billion by
2028, according to IDC. Keeping up with this rapid
growth will require significant development of new data
center infrastructure across the U.S. — with profound
implications for additional power generation.

According to consulting firm McKinsey & Co., electri-
city demand for U.S. data centers is expected to surge
by over 400 terawatt hours (TWh) between 2024 and
2030 (Figure 2), a roughly 240% increase, making the
U.S. the fastest-growing market in terms of data center-
driven demand for power. A leap of this magnitude
would follow decades of nonexistent gains in U.S.
demand growth for electricity, translating to a need

for substantially more power-generating assets.

Figure 2. Data center demand for electricity is
expected to surge
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Ultimately, this unprecedented rising demand means
many regional energy markets will become much tighter,
likely leading to higher electricity prices — until the supply
of new power catches up with demand. Recent construc-
tion of new data centers has, not surprisingly, been
concentrated in primary markets (e.g., northern Virginia,
Silicon Valley and Dallas, Texas) where demand for
electricity is especially strong (Figure 3).

Figure 3. Three tiers of U.S. data center markets
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Several dynamics in the evolution of
the global economy point to a future
in which rapidly increasing energy
production will be paramount.
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Figure 4. Exponential growth in energy demand Figure 5. Electric utility infrastructure spending
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But building new data centers in these areas has
become more challenging due to limitations on power
transmission (ranging from technical to regulatory to
required state/local siting approvals) and a slower
speed-to-market for new projects. We anticipate that
footprints for new U.S. data centers will expand into
secondary and tertiary markets in the South and
Midwest — areas where companies can benefit from

a more favorable development backdrop, with greater
land availability and of the ability to repurpose existing
infrastructure (known as “brownfield development”).

Heightened demand for electricity is also expected from
another major source: the growing trend of “onshoring”
and “nearshoring,” in which U.S.-based companies with
multinational operations relocate some or all of their
manufacturing facilities closer to home. Continued and
accelerated investment in infrastructure will be essen-
tial to enable this future growth.

BROAD ELECTRIFICATION SPARKS
INFRASTRUCTURE SPENDING ...

Some historical context on power demand in recent
decades is helpful in understanding where it may be
headed. Over the past 25 years, the U.S. has seen only
tepid growth in power demand, largely due to substantial
investments in energy efficiency. Figure 4 shows the
scope of the change we anticipate in U.S. power demand
relative to history in light of today’s mega themes.

Substantial capital expenditure (capex) growth will be
needed to support the electric grid and bring new power-
generating capacity online. According to the Edison
Electric Institute, total company functional spending

by U.S. investor-owned electric utilities grew by more
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than $60 billion between 2017 and 2024 (Figure 5), with
spending on electricity generation accounting for almost
$15 billion of that total. We expect continued increases
in demand and infrastructure capex trends like these
will ultimately drive further investment opportunities.

... LEADING TO INVESTMENT OPPORTUNITY

In addition, we think higher capex spending will in turn
spur increased growth in earnings and cash flows for the
broad utility sector over the longer term. Companies with
greater exposure to power generation stand to benefit the
most as demand for energy rises and electricity markets
tighten. Figure 6 below plots 30 different U.S. utility com-
panies by their exposure to electric generation (X-axis)
and overall growth of demand for electricity (Y-axis). Those
with lower generation exposure and higher transmission
and distribution (T&D) exposure are positioned to the left,
while generation-only companies, such as independent
power producers, are plotted on the right.

Figure 6. Assessing utility investment opportunities
Load growth vs. generation
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Ultimately, the fastest growing utility companies are
those that are able to increase capital expenditures
the most relative to their current size. For example,
by investing in new generation or refurbishing their
existing electrical grid, companies can expand their
investment base thereby enhancing their long-term
cash flows and earnings growth.

In our view, companies in the upper-right (northeast)
quadrant are well-positioned to benefit from increased
demand trends, given their greater opportunity to invest
in new power generation to meet rising load growth (i.e.,
demand for electricity). Furthermore, power generation
companies in more competitive (i.e., nonregulated)
markets stand to benefit as energy prices move higher.

In contrast, utilities with lower load growth and an
emphasis on transmission and distribution (T&D),
shown in the lower-left (southwest) quadrant, could
be at a relative disadvantage in terms of incremental
investment opportunities given their limited
participation in building new generation.

Additionally, they may be subject to increased regula-
tory scrutiny, as state utility oversight tends to focus
on maintaining affordability for utility customers. In
a rising power price environment, rapidly increasing
utility bills could lead to more contentious regulatory
proceedings, potentially inhibiting investment oppor-
tunities and pressuring authorized returns for T&D
companies.

The proliferation of data centers

and acceleration of the electrification
of the global economy are creating a
wide-ranging generational investment
opportunity.

A ROLE FOR RENEWABLES, NUCLEAR AND
GAS INFRASTRUCTURE

What sources of energy will be used to generate elec-
tricity to meet future growth in demand? Many large
consumers of electricity (such as big technology firms)
have demonstrated a preference for zero-emission or
lower-carbon energy production, evidenced by nuclear
power agreements recently signed by Amazon, Meta,
and Microsoft.

Renewable energy technologies like wind and solar are a
popular option in many markets due to their low cost of
power generation, but they can be hindered by intermit-
tency issues (e.g., lack of production in a low-light or
windless environment). On the other hand, electricity
generated by natural gas can help provide power around
the clock, regardless of weather conditions.

Moreover, demand for gas-powered generation has risen
as coal plants have been retired (Figure 7) and as overall
market share for renewables (accompanied by their

occasional intermittency) has grown. According to Wolfe

Figure 7. Growth in renewable energy generation will also require the U.S. to step on the gas
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Research, 3% annual growth in demand for power
would drive 10 billion cubic feet (bcf) per day of
incremental gas demand by 2028 — a notable gain.
By comparison, the United States consumed nearly
90 bef per day in 2023. This increased demand
could lead to significant opportunities for gas pipeline
companies in states like Texas, where future demand
forecasts exceed the capacity that the current gas
infrastructure can support — thereby driving up the
value of the companies’ existing assets and opening
the door to deploying new capital for serving incre-
mental demand.

Texas has become the epicenter for much of the load
growth that is being discussed at the national level.

As a result, there will be substantial need to expand
generation across this particular jurisdiction. In
particular, load growth will most likely be met by a
combination of gas-powered and renewable electricity
generation. We therefore believe the best-positioned
midstream companies will be those with footprints
that are advantageously located relative to where the
new gas-fired generation will be located.

CONCLUSION

The proliferation of data centers and acceleration of
the electrification of the global economy are creating
a wide-ranging generational investment opportunity.
We believe listed infrastructure is particularly well-
positioned to invest in many stages of this mega
theme, beginning with data centers essential to the
ever-growing and transformational AI phenomenon,
the new power-generating capacity needed to meet
this demand for data and the essential enabling
infrastructure such as electric and gas transmission
that will be required to support this future growth.

As the primary investment attributes of infrastructure

— including economic resilience and inflation protection —
continue to hold true, the secular growth themes high-
lighted in this analysis point to an even more compelling
future for the asset class, poised as it is to capitalize on a
historic inflection point in the demand for power.
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Endnotes

This material is not intended to be a recommendation or investment advice, does not constitute a solicitation to buy, sell or hold a security or an investment strategy, and is not provided
in a fiduciary capacity. The information provided does not take into account the specific objectives or circumstances of any particular investor, or suggest any specific course of action.
Investment decisions should be made based on an investor’s objectives and circumstances and in consultation with his or her financial professionals.

The views and opinions expressed are for informational and educational purposes only as of the date of production/writing and may change without notice at any time based on numerous
factors, such as market or other conditions, legal and regulatory developments, additional risks and uncertainties and may not come to pass. This material may contain “forward-looking”
information that is not purely historical in nature. Such information may include, among other things, projections, forecasts, estimates of market returns, and proposed or expected portfolio
composition. Any changes to assumptions that may have been made in preparing this material could have a material impact on the information presented herein by way of example. Past
performance does not predict or guarantee future results. Investing involves risk; principal loss is possible.

Allinformation has been obtained from sources believed to be reliable, but its accuracy is not guaranteed. There is no representation or warranty as to the current accuracy, reliability or
completeness of, nor liability for, decisions based on such information and it should not be relied on as such. For term definitions and index descriptions, please access the glossary on
nuveen.com. Please note, it is not possible to invest directly in an index.

Important information on risk

Investing involves risk; principal loss is possible. Debt or fixed income securities are subject to market risk, credit risk, interest rate risk, call risk, derivatives risk, dollar roll transaction
risk, and income risk. As interest rates rise, bond prices fall. Foreign investments involve additional risks, including currency fluctuation, political and economic instability, lack of liquidity,
and differing legal and accounting standards. These risks are magnified in emerging markets. Preferred securities are subordinate to bonds and other debt instruments in a company’s
capital structure and therefore are subject to greater credit risk. Certain types of preferred, hybrid or debt securities with special loss absorption provisions, such as contingent capital
securities (CoCos), may be or become so subordinated that they present risks equivalent to, or in some cases even greater than, the same company’s common stock. Asset-backed and
mortgage-backed securities are subject to additional risks such as prepayment risk, liquidity risk, default risk and adverse economic developments. Non-investment-grade and unrated
bonds with long maturities and durations carry heightened credit risk, liquidity risk, and potential for default.

Notice to persons in ADGM: This material is issued by Nuveen Middle East Limited ("NMEL") in or from Abu Dhabi Global Market ("ADGM"). NMEL is a private company limited by shares
established in ADGM and registered with the Abu Dhabi Global Market Registration Authority (ADGM Registered Number 18132), with its office at Unit 16, Level 7, Al Maryah Tower, Abu
Dhabi Global Market Square, Al Maryah Island, Abu Dhabi, United Arab Emirates. NMEL is regulated by the ADGM Financial Services Regulatory Authority ("FSRA") to engage in the
regulated activities of “arranging deals in investments” and “advising on investments or credit” in or from the ADGM (ADGM Financial Services Permission Number 240040). The
information contained in this material is intended strictly for “Professional Clients” as defined under the FSRA Conduct of Business Rulebook (“COBS”). The information contained in this
material, and any offer of interests is not directed to “Retail Clients” as defined under the FSRA COBS. This material must not, therefore, be delivered to, or acted upon by, a Retail Client.
Nothing in this material has the effect of exempting NMEL from any liability imposed under any law of the ADGM or the FSRA rules.

CFA® and Chartered Financial Analyst® are registered trademarks owned by CFA Institute.
Nuveen, LLC provides investment solutions through its investment specialists.
This information does not constitute investment research as defined under MiFID.
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