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Demand, supply, and the AT-A-GLANCE

top data center markets « The U.S. has not experienced an exodus from
primary markets into secondary markets. It is true

Demand for data center capacity has that the list of top data center markets is dynamic,

been rising exponentially for well over a and over the last decade there have been notable

decade. COVID-19 caused a significant entrances and exits.

acceleration in that growth, at the same ¢ In Europe, the demand continues to spread and Tier

2 markets are taking an increasingly large share of

time as it upended global supply chains. ‘
new capacity to encompass those new markets.

Add increasingly scarce land, and power
and demand began to outstrip supply
in many top markets. Vacancy rates

o Data centers cluster in top markets because those
locations have the fundamentals that benefit end
users—critical mass, connectivity, power and land

plummeted (see Exhibit 1) and timelines availability, among others.

for new data center development e Inertiais a powerful force and markets with
ballooned, in some cases by as many as significant critical mass will continue to attract new
six years.' capacity. And even as the top five list evolves, there

will likely always be demand in former top markets.

'CBRE, High Demand, Power Availability Delays Lead to
Record Data Center Construction, 14 September 2023.
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EXHIBIT 1: Commissioned power and vacancy rates in the top 10 U.S. markets?
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Source: datacenterHawk, 31 December 2023

Stories about top markets being ‘out of power’ have made headlines, as have stories of hyperscalers building massive
new facilities in far-flung locations. One could see these headlines as demonstration of movement away from primary
markets into secondary markets, but that would be inaccurate.

The idea that a data center can be anywhere belies the reality that data centers cluster in certain locations—top
markets—because those locations have the fundamentals that benefit end users (and therefore, developers). These
fundamentals are factors like critical mass (the presence of other data centers), connectivity, occupancy cost, and the
policy environment.

Fundamentals are why Northern Virginia remains the #1 U.S. market, even as power and land are increasingly hard
to come by. They’re also why—despite the fact that some hyperscalers are building huge data centers in far-flung
locations for Al model training—there’s no indication of a widespread trend set to unseat the top markets.

Itis true, however, that the list of top data center markets is dynamic. As Exhibit 2 demonstrates, there is movement
into and out of the top five as fundamentals in a particular area change and as clusters form in new markets. For
example, in Northern California, power and real estate constraints along with high cost of doing business have caused
that market to drop out of the top five. Meanwhile, power availability and favorable data center tax abatements in
Atlanta have pulled it onto the list.

2As of 3Q 2023, the top 10 U.S. markets were Northern Virginia, Phoenix, Dallas/Fort Worth, Atlanta, Chicago, Northern California, Portland,
Northern New Jersey, Salt Lake City, and Los Angeles.
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EXHIBIT 2: Top 5 data center markets (by inventory) over time

5 Years Ago 1 Year Ago Today
ey [l e | nes
NoVA 1,041 NoVA 2,705 NoVA 3,921
NorcCal 413 Phoenix 771 Phoenix 1,369
DFW 362 DFW 732 DFW 1,185
Chicago 306 NorcCal 623 Atlanta 1,080
NNJ 241 Chicago 619 NorCal 758

Source: datacenterHawk, 31 December 2023

A CASE STUDY ON CORE MARKET EVOLUTION: PHOENIX VS. SILICON VALLEY

For many years, Northern California (Silicon Valley)

was one of the top data center markets in the U.S. The
area’s origins as a top market were similar to Northern
Virginia’s: both were home to the first internet exchange
points in the U.S. (MAE-East and MAE-West), established
in the early 1990s.

Connectivity made Silicon Valley a data center hub and
critical mass ensured its longevity. Most cloud providers
have data centers in Silicon Valley as part of their regional
deployment strategies. (A cloud region has one or more
availability zones within it, and an availability zone has
one or more data centers. Distributing cloud instances
across multiple availability zones provides redundancy
and failover.) And of course, Silicon Valley is home to
several of the world’s largest technology companies.

Over time, however, Silicon Valley has become less
competitive on other fundamentals—power and land

availability and cost of doing business. Today it can take
7-10 years to get new power, there is essentially no vacant
land, and the cost of doing business is quite high relative
to most other markets.

At the same time, connectivity and critical mass improved
in other locations, like Phoenix, which has advantages on
other fundamentals as well. For example, compared to
Silicon Valley, power and land in Phoenix is more available,
occupancy cost is relatively low, and policy is quite
business friendly.

As a result, new data center capacity in Phoenix has grown
quite rapidly while in Silicon Valley it has slowed. Now,
Phoenix is now a top five market by inventory, and Silicon
Valley no longer is. (To be clear: The data center market in
Silicon Valley remains strong, but new capacity development
is very limited. It’s not shrinking as a data center market,

but others, like Phoenix, are growing much more.)
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Data center market fundamentals

The fundamentals that make a market attractive to data
center end users—and therefore, to developers—are largely
the same as they’ve always been. Of course, how a particular
market stacks up on the fundamentals can change over time
(as happened in Silicon Valley and Phoenix, for example,
with Silicon Valley weakening on power and land availability
and Phoenix strengthening on critical mass). In addition, the
weight end users ascribe to each factor change over time.
(For example, as data centers grow ever larger, land and
power availability become more important factors.)

The fundamentals that make a market attractive to data
center end users

e Critical mass (data center clusters)

e Strong network connectivity

¢ Power availability

e Land availability

e Low risk of natural disaster

e Occupancy cost (including power, taxes, and labor)
e Access to technical talent

e Business friendly environment

¢ Proximity to end users (for latency, or simply
for efficiency)

Why data centers cluster

Data centers tend to locate where there are
many other data centers. The high cost of
setting up a new cloud region or availability
zone is one reason. Furthermore, connectivity
is typically superior in established data center
clusters. This is one of the reasons Northern
Virginia remains the #1 data center market even
though some of its fundamentals—especially
land and power availability—are weakening.
Those weaknesses are offset by the significant
benefits of the critical mass already in the
region. (All of the major cloud providers have
data centers in NoVA.)

Power, power, anywhere?

There has been a lot of talk lately about power
availability (or lack thereof) in major data center
markets, and some pundits have argued that
power constraints will drive data centers out of
core markets and into Tier 2 locations. That’s
the story often told about Northern Virginia,
but in the past year that market has added more
new capacity than the total inventory in any
other U.S. market.

Of course, power is a constraint on the supply of
new data center capacity in Northern Virginia
and other markets. If it weren’t, we'd see
magnitudes more development in those markets
than we’re seeing today. But power constraints
are a damper on supply development; they’re
not shutting it down completely.
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European nuance: More growth in Tier 2

The story is a bit different in Europe, where Tier 2 markets are taking an increasingly large share of new capacity. In
Europe the core data center markets are Frankfurt, London, Amsterdam, Paris, and Dublin (known by the acronym
FLAP-D). Since peaking in Q1 2021, the share of total European data center capacity in FLAP-D markets has fallen
from a high of just under 70% to a low of about 66% (see Exhibit 3).

EXHIBIT 3: Split of supply between FLAP-D and the rest of Europe
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Source: DC Byte, January 2023

The shift is not demand moving out of FLAP-D markets, but rather other markets getting an increasing share of new
capacity. For example, Madrid and Milan have become some of the larger, fastest growing markets in Europe. The move
toward Tier 2 markets is happening in very specific clustered regions; it’s not a ‘go wherever’ approach. And it’s often
driven by European particularities like data sovereignty regulations (which require data to be kept in the country where
itis collected) that aren’t applicable in the U.S.
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Top data center markets for investors

End user demand based on fundamentals is one of the most important factors that determine whether a market is

a great place to invest in data center capacity. But it’s not the only factor. Also important are time horizon (long term
vs. short term investment strategy), liquidity (whether other capital will invest in the market), and concentration (how
much how much of the market you own).

Factors that make a market an opportune place to invest in data center capacity

e The fundamentals that make the market attractive to end users
e Time horizon (long term vs. short term investment strategy)
e Liquidity (Is there other capital that will invest in that market?)

e Concentration (How much how much of the market do you own?)

Overlaying time horizon, liquidity, and concentration on top of data center market fundamentals helps ensure the
long-term viability of the investment. For example, an investment in a top five market a decade ago may still generate
significant value; even though the market is not growing with significant new capacity it likely still has strong demand
for existing capacity. Silicon Valley is a good example of such market.

Bottom line:
Most new data center capacity is still in primary markets

It’s true that the list of top data center markets is not static. In the last five years alone, there have been
several entrances and exits. But it’s not true that there is a widespread move out of primary markets to Tier
2 markets (except in Europe, where the story is a bit different). Rather, new capacity is growing more in some
new markets (e.g. Phoenix) than in some old markets (e.g. Silicon Valley). Other ‘old” markets, like Northern
Virginia, are growing as fast as ever, even in spite of constraints on fundamentals like power and land.

Inertia is a powerful force and markets like NoVA, with significant critical mass, will continue to attract
new capacity. And even as the top five list evolves, there will likely always be demand in former top markets.

For investors, having a partner with local market expertise (a finger on the pulse of supply) and established
end user relationships (a finger on the pulse of demand) is essential to maximizing value. That kind of partner
to investors around the world, Principal Real Estate has over 325 real estate investment professionals
averaging 13 years of experience.? Over the past decade, Principal has closed more than $122 billion in

real estate debt and equity transactions.”

3 Includes investment professionals of Principal Real Estate Europe Limited and its affiliates
4 Excludes public REIT transaction volume.
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Risk Considerations

Investing involves risk, including possible loss of Principal. Past Performance does not guarantee future return. Potential investors should be aware
of the risks inherent to owning and investing in real estate, including value fluctuations, capital market pricing volatility, liquidity risks, leverage,
credit risk, occupancy risk and legal risk. Data Center properties are only attractive to a unique type of tenant, so a limited tenant base increases
the risk of vacancy. Additionally, a property designed to be a data center may be difficult to relet to another type of tenant or convert to another
use. Thus, if operating a data center were to become unprofitable, the liquidation value of properties may be substantially less than would be the
case if the properties were readily adaptable to other uses.

Important information

This material covers general information only and does not take account of any investor’s investment objectives or financial situation and should not
be construed as specific investment advice, a recommendation, or be relied on in any way as a guarantee, promise, forecast or prediction of future
events regarding an investment or the markets in general. The opinions and predictions expressed are subject to change without prior notice. The
information presented has been derived from sources believed to be accurate; however, we do not independently verify or guarantee its accuracy or
validity. Any reference to a specific investment or security does not constitute a recommendation to buy, sell, or hold such investment or security, nor
an indication that the investment manager or its affiliates has recommended a specific security for any client account.

Subject to any contrary provisions of applicable law, the investment manager and its affiliates, and their officers, directors, employees, agents, disclaim
any express or implied warranty of reliability or accuracy and any responsibility arising in any way (including by reason of negligence) for errors or
omissions in the information or data provided. All figures shown in this document are in U.S. dollars unless otherwise noted.

This material may contain ‘forward looking’ information that is not purely historical in nature. Such information may include, among other things,
projections and forecasts. There is no guarantee that any forecasts made will come to pass. Reliance upon information in this material is at the sole
discretion of the reader.

This material is not intended for distribution to or use by any person or entity in any jurisdiction or country where such distribution or use would be
contrary to local law or regulation.

This document is issued in:
¢ The United States by Principal Global Investors, LLC, which is regulated by the U.S. Securities and Exchange Commission.

» Europe by Principal Global Investors (Ireland) Limited, 70 Sir John Rogerson’s Quay, Dublin 2, D02 R296, Ireland. Principal Global Investors (Ireland)
Limited is regulated by the Central Bank of Ireland. Clients that do not directly contract with Principal Global Investors (Europe) Limited (“PGIE”)
or Principal Global Investors (Ireland) Limited (“PGII”) will not benefit from the protections offered by the rules and regulations of the Financial
Conduct Authority or the Central Bank of Ireland, including those enacted under MiFID II. Further, where clients do contract with PGIE or PGII, PGIE
or PGII may delegate management authority to affiliates that are not authorised and regulated within Europe and in any such case, the client may
not benefit from all protections offered by the rules and regulations of the Financial Conduct Authority, or the Central Bank of Ireland. In Europe,
this document is directed exclusively at Professional Clients and Eligible Counterparties and should not be relied upon by Retail Clients (all as
defined by the MiFID).

» United Kingdom by Principal Global Investors (Europe) Limited, Level 1, T Wood Street, London, EC2V 7 JB, registered in England, No. 03819986,
which is authorized and regulated by the Financial Conduct Authority (“FCA”).

e This document is marketing material and is issued in Switzerland by Principal Global Investors (Switzerland) GmbH.

e United Arab Emirates by Principal Global Investors LLC, a branch registered in the Dubai International Financial Centre and authorized by the
Dubai Financial Services Authority as a representative office and is delivered on an individual basis to the recipient and should not be passed on or
otherwise distributed by the recipient to any other person or organisation.

» Singapore by Principal Global Investors (Singapore) Limited (ACRA Reg. No. 199603735H), which is regulated by the Monetary Authority of
Singapore and is directed exclusively at institutional investors as defined by the Securities and Futures Act 2001. This advertisement or publication
has not been reviewed by the Monetary Authority of Singapore.

» Australia by Principal Global Investors (Australia) Limited (ABN 45 102 488 068, AFS Licence No. 225385), which is regulated by the Australian
Securities and Investments Commission and is only directed at wholesale clients as defined under Corporations Act 2001.

» Hong Kong SAR (China) by Principal Asset Management Company (Asia) Limited, which is regulated by the Securities and Futures Commission. This
document has not been reviewed by the Securities and Futures Commission.

» Other APAC Countries/Jurisdictions, this material is issued for institutional investors only (or professional/sophisticated/qualified investors, as such
term may apply in local jurisdictions) and is delivered on an individual basis to the recipient and should not be passed on, used by any person or
entity in any jurisdiction or country where such distribution or use would be contrary to local law or regulation.

Principal Global Investors, LLC (PGI) is registered with the U.S. Commodity Futures Trading Commission (CFTC) as a commodity trading advisor (CTA),
a commodity pool operator (CPO) and is a member of the National Futures Association (NFA). PGl advises qualified eligible persons (QEPs) under
CFTC Regulation 4.7.

Principal Funds are distributed by Principal Funds Distributor, Inc.

© 2024 Principal Financial Services, Inc. Principal’, Principal Financial Group®, Principal Asset Management, and Principal and the logomark design
are registered trademarks and service marks of Principal Financial Services, Inc., a Principal Financial Group company, in various countries around the
world and may be used only with the permission of Principal Financial Services, Inc. Principal Asset Managements™ is a trade name of Principal Global
Investors, LLC. Principal Real Estate is a trade name of Principal Real Estate Investors, LLC, an affiliate of Principal Global Investors.
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