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Where’s the Real Estate?

Redundancies, Servers, Edge Sites,
and the Search for Real Property’s Role

in the Modern Data Center

by Nicholas W. Carter, MAI, SRA, and David C. Lennhoff, MAI, SRA, AI-GRS

Abstract

Data centers are complex businesses that use real estate as a platform. The real estate components of data center
facilities provide valuable physical and locational attributes to the enterprise; however, due to the significant presence
of both tangible and intangible personal property, it can be difficult to identify what exactly is to be considered the
real property. The real estate must be untangled from the other elements creating value to satisfy the requirements
of many appraisal assignments. This is the case with assignments such as condemnation or tax assessment, lending,
and other situations. This article discusses the elements of data center real estate that add the most value to the
enterprise, and explores methods, theories, and agency guidance to help appraisers conduct their own investigations
into what constitutes real property. This discussion offers a brief, albeit intentionally simplistic, case study to illustrate

some of the concepts involved.

Introduction

The modern data center is a critical component
of the world’s information and telecom infrastruc-
ture. This type of facility provides governments,
industry, and even individuals access to the power,
security, and connectivity needed to support the
systems that oversee our technologically depen-
dent modern lives. A successful data center is one
that can achieve the following three goals: guar-
antee maximum “uptime,” operate efficiently, and
deliver acceptable end-user performance. There
is no “typical” location per se for data centers.
However, certain features are necessary or desir-
able. Included are, of course, access to power and
fiber optics, complementary neighbors, a recep-
tive local government, security and safety from
natural disasters, and cost and environmental
considerations. A favorable climate that mini-
mizes the need for excessive cooling systems is
also a positive feature. Finally, proximity to skilled
labor and transportation is essential. Occasion-

ally, however, some of these goals have been
achieved by placing data centers in caves, mobile
container units, and high-rise offices atop urban
“fiber highways”—even within tubes submerged
in the sea. One thing remains constant: A data
center, whether mobile or fixed, owned or leased,
enterprise or colocation,! must evolve as quickly
as the systems it serves.

The rapid growth and evolution in this asset
class can be disorienting for real estate profes-
sionals well versed in more conventional classes
of real estate. For appraisers, understanding the
allocation of value between real estate and per-
sonal property components is often a basic assign-
ment requirement. The allocation debate in data
centers is no different than the ongoing debate by
appraisers of other complex properties. Apprais-
ers seeking the market value of the data center
real estate alone must reconcile their observa-
tions of a market where all activity involves the
transfer of the total assets of an operating business
or, in the case of a data center, total assets of the

1. An enterprise data center is a data center facility owned and operated by a company for its own use. With a colocation data center,
customers lease power and space from a data center provider. Luke Smith, “Different Types of Data Centers. A Guide for New Industry
Professionals,” datacenterHawk, March 5, 2020, https:/bit.ly/3VWxem3.
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system. When an assignment calls for real estate
value only, correctly applying a methodology that
will result in the market value of the real prop-
erty alone becomes just as important a task as the
basic valuation approaches. Modern data center
facilities represent a meticulously engineered web
that combines real property with tangible and
intangible personal property components, leav-
ing real estate investors, assessors, and market
observers searching for the answer to the ques-
tion, where is and, more importantly, what is the
real estate? This article will provide the necessary
insights into the valuation issues associated with
real estate—only analyses of this complex property
type, and presents a simplistic case study to illus-
trate the application of the valuation process.

Data Center Facility Overview

[

According to Cisco Systems, a data center is “a
physical facility that organizations use to house
their critical applications and data.”? According
to IBM, a data center “is a physical room, building
or facility that houses IT infrastructure for build-
ing, running, and delivering applications and ser-
vices, and for storing and managing the data
associated with those applications and services.”’

Although the definition of data center can vary
by source, all can agree that the modern data
center is a far departure from the mainframe
computer rooms of the 1950s. An argument
could be made that the property type did not
even exist as an investable class of commercial
real estate prior to the mid-1990s. The Telecom-
munications Act of 1996 vastly deregulated
many telecommunications companies, leading to
considerable expansion in the real estate base.
The motivation behind the act was a bet that
consumers would benefit from increased compe-
tition among their service providers.* Today, the
embodiment of the state-of-the-art data center is
a “Tier 4” facility that is secure, fault tolerant,
and strategically located with direct power feeds
from multiple independent power grids offering
layers of system redundancy.’

These facilities serve as the backbone of the bur-
geoning cloud services industry, which has grown
dramatically in recent years. Cloud computing now
offers users “hardware-free” computing solutions
and data storage where the user/software inter-
action is provided as a service. These capabilities
are ubiquitous in modern business, where they are
readily identified by the acronym “aaS” (as a ser-
vice) and include subcategories SaaS (software as a
service), PaaS (platform as a service), and IaaS
(infrastructure as a service), to name a few. One of
the early and most visible pioneers of this disrup-
tive delivery model was Salesforce.com in the early
2000s. Salesforce.com was one of the first compa-
nies to provide sales professionals with a Customer
Relationship Management (CRM) platform that
was 100% web based. Salesforce’s applications are
enthusiastically touted as “software free,” which
means that the software is (1) not distributed on
packaged media (CDs, etc.) and (2) not run on
local machines. The user only needs a browser and
a decent internet connection. The idea of critical
computing power being sold at an electronics store,
with a price tag as stout as its latest processor
speed, has been retired in favor of “service-based”
computing power.

Appraisal of a data center requires an under-
standing of (1) the nuances that create value in
the industry and (2) the real property and tangible
and intangible personal property components that
aggregate to form the total assets of the data center.
As with any complex property type, a data center
appraisal must begin with an understanding of the
system in its entirety, answering the following ques-
tion: What measurable elements create the value
that would drive pricing in an open marketplace?
The appraiser’s task begins with identifying the
critical elements that users of data centers require.
The three most critical elements that determine a
successful data center facility are as follows.

1. Guarantee Maximum “Uptime™: Or, conversely,
minimal “downtime.” Data center developers are
engaged in a never-ending chess match with
Murphy’s Law. If they can disprove this law, thus
ensuring that “if it can go wrong, it WON'T go

2. Cisco Systems, https://bit.ly/3WT8Pjf.
3. IBM, https://bit.ly/3yt9Zrz.

4. Judson H. Clendaniel, “Telecommunications Infrastructure Properties,” chap. 16 in Appraising Industrial Properties (Chicago: Appraisal

Institute, 2005), 453.

5. ATier 4 facility refers to “uptime” or operational consistency and will be further defined later in this article.
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wrong,” the facility is a success. The result of
losing this chess match is system downtime. If an
engineer designs a data center that shuts down
when a power disruption occurs, Murphy has
won, as the data center has logged an increment
of downtime. A facility’s uptime is guaranteed by
both site selection and building design elements.
A site located near a threat of natural disaster
(earthquake, flood, etc.), or a community with
exposure to security threats, faces a level of risk
that could threaten attainable uptime.

From a design perspective, the main defense
against downtime is system redundancy or, simply,
“backup.” The Uptime Institute uses a four-tier
rating scale in certifying a data center’s ability to
ensure uptime over a typical year of operation.
The scale is based on the center’s design, con-
struction, and operational elements. The highest
tier, Tier 4, certifies that a data center can ensure
99.995% systems uptime, or no more than 26
minutes down, each year. Tier 4 facilities contain
fully redundant infrastructure and support sys-
tems (2N), which is a higher level of redundancy
than component-level redundancy identified as
(N+1).¢ Tier 4 facilities are typically fed from two
independently sourced power grids and ensure
complete fault tolerance with no single points of
failure. In contrast, Tier 1 data centers must
ensure 99.671% annual uptime (approximately
1.2 days down) each year.” Tier 1 data centers dif-
fer dramatically from Tier 4 centers in cost, mar-
ket favorability, and ultimately value.

2. Operate Efficiently: Efficiency can mean different
things to different people. In the interest of explor-
ing elements that impact market value, we will
look at efficiency as it relates to the performance of
a data center as an investment. This vantage natu-
rally incorporates other important elements of data
center efficiency, including resource usage (elec-
tricity, water, etc.). These elements of efficiency are
also linked to investment performance, as the mar-
ket perception of a data center facility’s environ-
mental impact can influence the sources available
for funding. According to the Appraisal Institute’s

The Valuation of Green Commercial Real Estate, “In
the past few decades, market demand from institu-
tional investors, individual property owners, ten-
ants, and consumers has been shifting in favor of
buildings that are more resource efficient and have
fewer adverse effects on their surroundings and
occupants.”® Resource consumption is a highly vis-
ible measure of efficiency and an element that
spurs considerable scrutiny from environmental
advocates as well as the public. From a power per-
spective, data centers are built to consume the
same amount of power as many midsize US cities,
making their environmental optics particularly
poor. Appraisers must be aware, however, that
these concerns are related to the interests of the
investment community. Data centers are invest-
ments of a scale that very few noninstitutional
investors can pursue. Institutional investors have
an increasing interest in projecting a commitment
to public and value-based decision-making when it
comes to deploying capital.” Resource efficiency is
not just a matter of improving the bottom line; it is
amatter of qualifying the facility as a purchase that
aligns with an institution’s social mandate.

Data centers employ sophisticated measures
to ensure operational efficiency. A data center
facility must undergo periodic energy-efficiency
reviews that involve heat monitoring to track
thermal zones, where cool air is ingested into the
servers and warm air is diverted out. The PUE
(Power Usage Effectiveness) rating system was
designed to measure power efficiency on a scale of
1.0 to 3.0, with 1.0 being the most efficient facility
and 3.0 being the most inefficient (although it is
possible to have a PUE that exceeds 3.0). This cal-
culation is simple. The total power consumed by
the facility is the numerator and the total power
consumed by the critical IT equipment (servers,
etc.) is the denominator.!® The goal for an efficient
data center is a ratio that approaches 1.0.

The pursuit of “PUE 1”7 has caused some
incredible creativity on the part of developers.
Naturally cooled facilities, such as caves and
locations adjacent to cool water, have attracted
serious interest as data center sites. The most

6. The N rating system is simply an algebraic notation used to measure redundancy. If it takes N number of batteries to support a rack of
servers, a 2N configuration would supply a fully redundant set of batteries and an N+1 configuration would supply just one extra battery.

7. Colocation America, “Data Center Standards,” https:/bit.ly/3KgwbHW.

8. Timothy P. Runde and Stacey L. Thoyre, The Valuation of Green Commercial Real Estate (Chicago: Appraisal Institute, 2017), 71.

9. Runde and Thoyre, 71.

10. Digital Realty Inc., “What Is Power Usage Effectiveness (PUE)?,” https:/bit.ly/3wEnUuu.
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extreme of these examples is Microsoft’s Project
Natick, which did not just seek adjacency to nat-
urally cooled water; the data center itself was
submerged into the sea. Bringing a PUE as close
to 1.0 as possible has become an obsession not
only for developers but also for industry advo-
cates defending the tremendous burden these
facilities can place on energy resources.

An inefficient data center may also be subject
to other operating expenses that fall out of line
with competitors. Atypical maintenance require-
ments and even impositions such as inordinately
high property tax expenses play a considerable
role in operating inefficiencies. Some assessment
jurisdictions have such unpredictable assessment
practices that developers have forgone otherwise
attractive sites for those within markets with
more predictable taxation policies.

3. Deliver Acceptable End-User Performance: Data
center locations are not based solely on security
and favorable utility arrangements; they also must
deliver acceptable performance to the end user.
Network performance is a critical success factor
for high bandwidth internet uses such as stream-
ing video and online gaming. For these end uses,
the most secure and efficient data center will be
at a competitive disadvantage if location or design
shortcomings create any performance issues. Any
user of streaming services who has encountered
the dreaded “loading” or delay interferences has
experienced transmission latency firsthand. Net-
work latency is a major performance threat
addressed by current developers. At its basic defi-
nition, network latency means a delay in network
communication.

One of the most impactful decisions a devel-
oper can make regarding user performance is the
selection of a site before a shovel ever hits the
dirt. With the advent of fiber optic network
cabling, where data is transmitted through pulses
of light and not electrical charges, a network’s
latency is limited only by the speed of light. This
speed can be improved by either reducing the dis-
tance between a signal’s origin and its destination
or minimizing sources of signal interference. Some
of the physical characteristics that typically drive
conventional real estate site selection are of little
consequence to data center developers. These
developers usually have strong engineering back-

grounds and are looking for the best location on
the internet because this will determine the qual-
ity of the end user’s experience.

Edge computing is a data center development
strategy for small deployments where the location
is strategically selected for proximity of the net-
work to the end user. An ideal edge location
allows a data center to be as close to the end user
as possible, thereby minimizing network junctions
and other possible sources of signal interference.
Although this imperfection may be seen as a brief
inconvenience, the expansion of technologies
such as automated vehicles will make all latency
and performance concerns a matter of critical
public safety.

Conventional Approaches to Valuing

an Unconventional Property

The Appraisal Institute and the Uniform Stan-
dards of Professional Appraisal Practice (USPAP)
identify three fundamental approaches to develop
an opinion of the market value of a real estate
asset. Two of these approaches, the sales compar-
ison approach and the income approach, require
direct market observation to arrive at an indica-
tion of value. With data center assignments call-
ing for just the value of the real estate—for
example, in condemnation, real estate assess-
ment, mortgage lending, and others—the
appraisal problem becomes much more complex.
When the most productive use of a piece of real
estate is a component of a system that relies upon
other tangible and intangible assets, the observa-
tions of market activity can fail to lead the
appraiser to the market value of the real property
alone. This is not unlike the valuation of hotel or
casino real estate, both of which reflect perfor-
mance figures that are significantly impacted by
intangible and tangible personal property compo-
nents in addition to the real estate.

In the Appraisal Institute’s text Appraising
Industrial Properties, the reader is cautioned that
sales of comparable data center properties must
be carefully analyzed to determine how closely
the circumstances behind a sale transaction align
with the defining elements of market value. The
text also warns that “although these buildings
[data centers] are costly to construct and operate,
they generally constitute a small portion of the
cost of a much larger endeavor”! (emphasis

11. Clendaniel in Appraising Industrial Properties, 458.
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added). So, the question for the appraiser
becomes, how much did the real estate sell for?
Or how much did the real estate contribute to the
overall sale price?

In most conventional classes of real estate, the
asset appraised is well represented by the assets
being transferred in comparable sales in the mar-
ket. The sales comparison approach and income
approach can provide reliable indications of mar-
ket value for the subject real estate in these situa-
tions. Unfortunately, for complex properties such
as a data center, the transactions observed in the
market rarely involve the transfer of the real
estate asset alone. Similarly, the revenue genera-
tor exceeds that of just real estate rent. If real
estate value alone is sought, an allocation step
often follows the sales comparison and income
approaches. Appraisers with experience in ad
valorem tax matters and condemnation proceed-
ings, for example, are well versed in the allocation
practices required to properly appraise the spe-
cific asset called for in the assignment.

In the case of the income approach, most leas-
ing activity is not based on a tangible economic
unit, such as rent per square foot. Colocation data
centers do not lease space; rather they “license”
monthly access to kilowattage, and it is not simply
power access that they are licensing. Server users
need access to conditioned power, and power con-
ditioning is equipment intensive. Conditioned
power is power that has been routed through bat-
teries and specialized equipment to flatten the
voltage oscillations present in the raw, public
power grid. In the United States, such disruptions
may seem unimportant; however, in developing
nations with unreliable power grids, this capabil-
ity is especially important. As users of computers
and sensitive electronics in our homes, we likely
have our equipment plugged into a surge protec-
tor so that we are protected from similar voltage
oscillations.

The third conventional approach to develop an
opinion of market value is the cost approach. This
approach is reliable in circumstances where the
assets that transfer, or are leased in the market,
fail to provide “apples to apples” comparisons to
the asset appraised. It can also be the most diffi-
cult approach to perform correctly. However, the

cost approach is particularly useful for complex
property types, as the proper execution of the
approach isolates all individual components of
the asset. The market value of the land plus the
depreciated costs of the building improvements
and permanent fixtures provides a market value
indication for the real property alone. The tangi-
ble and intangible personal property can be iden-
tified and omitted during the development of the
replacement cost new.

Many analysts cite the cost approach as provid-
ing a strong indication of what a piece of real
estate cannot be worth. An analyst may argue, “If
sites comparable to the subject are available for
$1.0 million and one can build an identical build-
ing for $5.0 million, there is no logical way that
the subject could be worth $12.0 million.” This
logic may have allegorical merit to most layper-
sons; however, seasoned appraisers are able to
draw more practical conclusions from the cost
approach. In fact, one of the recognized indica-
tors of the existence of a business enterprise own-
ing/selling/leasing more than just real estate is
when the expected sale price is greater than real
property value by the cost approach, or when cap-
italized income to the total assets is greater than
real property value by the cost approach.!?
Appraisers trained in the application of the cost
approach are able to study multiple market
sources and develop very reliable estimates of
depreciation that in turn result in a reliable indi-
cation of what the real property is worth.

Guidance on Data Center Real Estate
Appraisal Assignments

A common shorthand sometimes used in classi-
fying personal property in the market for homes,
offices, and other more conventional types of
real estate is whether an item is “bolted down.”
According to this notion, affixing an item to
the land results in that item being permanently
annexed to the real estate. Despite the consensus
on the concept of chattels in general, applicable
law and custom govern when a specific item is a
chattel in a particular assignment. This includes
how the item would be assessed.”” With compli-

12. Appraisal Institute, Fundamentals of Separating Real Property, Personal Property, and Intangible Business Assets (Chicago: Appraisal

Institute, 2011, minor revisions 2022), Part 8-136.

13. Appraisal Institute, The Dictionary of Real Estate Appraisal, 7th ed., s.v. “trade fixtures.”
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cated properties such as manufacturing facilities
and data centers, many pieces of equipment are
affixed to the real estate. However, these items
are still transferred between facilities over the
course of their useful lives and are often repur-
posed to serve the needs of the operation, not
the real property. Financial institutions, GAAP
standards, and regulatory agencies all are too
sophisticated to fall into the shorthand trap of
simply looking for a “bolt” to conclude a com-
ponent meets the real estate classification. Pro-
fessionals in other areas of the financial services
sector will exclude large items of equipment—
many of which are bolted down—from a piece of
real estate. For example, financial institutions are
unwilling to include many bolted items of equip-
ment in an estimate of real property collateral
value used to secure a mortgage. If the shorthand
“bolted down” measure had legal merit, an owner
of a small surgical practice might bolt a $2.0 mil-
lion Da Vinci surgical robot to a $1.5 million
building and argue to a bank that the practice
has $3.5 million in real property loan collateral.
Although absurd, this proposition would be par-
ticularly attractive to the borrower in this exam-
ple because loans secured by real property are
at more favorable terms than those secured by
chattels."

In the realm of ad valorem property tax prac-
tice, if an item does not qualify for a real property
loan rate, it should not qualify for a real property
tax rate. [t is important to emphasize that the
“rates” may vary from state to state, as does what
constitutes real property and personal property. It
is incumbent upon the appraiser to learn the stan-
dard in the jurisdiction in which the property
exists. The advice of an attorney may be neces-
sary to ensure a complete understanding.

Two identical data centers could have owner-
ship agreements in place that separate the title to
different components of the facility. These agree-
ments are typically tailored to any one of the
many business models that could drive the oper-
ation. Ownership agreements are typically out-
lined in the form of a lease, where the landlord
leases a specific basket of property to the tenant
or operator, who owns the balance of the prop-

erty. A common arrangement with such a lease is
the powered shell model, in which the landlord
owns the land and building structure and the
tenant owns, or has the right to construct, the
finished data halls and interior infrastructure.
Alternatively, if all assets of an operating data
center business are under the same ownership,
the arrangement is typically referred to as a turn-
key business model. In this business model, the
customers interact with a complete and opera-
tional data center.

With different business models, different enti-
ties can own specific items of interior infrastruc-
ture. Examples include raised flooring, Computer
Room Air Handlers (CRAH Units), Computer
Room Air Conditioners (CRAC Units), Uninter-
ruptible Power Supplies (UPS systems), Power
Distribution Units (PDU Systems), and various
additional systems required for a data center to
ensure the safe and optimal performance of the
systems within. The following section addresses
three perspectives intended to provide insight on
current thinking as to where exactly the real
estate lies within a data center.

Legal Definitions

In an assignment, the problem definition must
include a complete agreement between the
appraiser and the client as to the rights being
appraised and the applicable laws and regulations
to which the assignment development and assign-
ment results must adhere. Not only are agency
definitions an important legal consideration
within an appraisal assignment, but the guidance
itself can serve as insight into what others are
thinking about where the real estate lies.

Northern Virginia is home to approximately
70% of the world’s internet traffic due to
the extensive data center base that has capital-
ized on the robust local telecom and power
infrastructure.'

IBM’s definition of a data center is worded in
such a way that the data center is separate from
the IT infrastructure. This implies that a data
center can be appraised separately from the IT
infrastructure and still satisfy the definition.
But what exactly is IT infrastructure? According

14. Although there are subcategories—real chattel and personal chattel—chattel is broadly defined as movable or transferable property, i.e.,

personal property.

15. Datacenters.com, “Why Is Ashburn the Data Center Capital of the World?,” August 29, 2019, https://bit.ly/4aGguEl.
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to IBM, IT infrastructure intuitively “refers to
the combined components needed for the opera-
tion and management of enterprise IT services
and IT environments.” !¢

The Code of Virginia defines a data center within
its tangible personal property taxation section.
The definition begins “a facility... used to house,”
and then lists an array of components.!” Many of
these components could easily be argued as mar-
ginal in terms of classification, which makes the
Commonwealth’s position particularly instructive.
The specific line of separation between the com-
ponent classifications is, however, subject to inter-
pretation. The phrase “used to house” implies a
delineation between the data center and the enu-
merated I'T components. An office building is not
typically a facility that “is used to house” an eleva-
tor or air-conditioning system; those components
are expected by the market to be a permanent
annexation to the real estate.

Different jurisdictions often have different defi-
nitions, so each can provide different guidance
for interpretation. The California law includes
specific guidance as well as a framework for inter-
pretation of whether an item is to be considered
real or personal property. Real estate investment
trusts (REITs), which are robust sources of capital
for the industry, adhere to strict guidelines set by
regulators on what types of income and operating
models can be included to qualify for a REIT
investment. In the framework of an appraisal, the
rules identified in the problem definition must be
adhered to if the results are to be credible.

Ohio Supreme Court’s Three-Rule Test

One of the first cases in the United States where
the determination of real and personal property
components was the central matter was the 1853
Ohio Supreme Court case of Teaff v. Hewitt. This
case established a three-part test for determining
whether an item should be classified as real or
personal property. The three tests established
were (1) does the item represent an actual annex-
ation to the real estate, or is it something appur-
tenant thereto? (2) what is the appropriation to
the use or purpose of that part of the realty with
which it is connected? and (3) is the intention of

the party making the annexation to make the
article a permanent accession to the freehold?'®

The central themes of this three-part test are
intention and permanence. These themes are
often presented in later cases, and the citation is
incorporated into decisions to this day. If a con-
servative interpretation of the Teaff v. Hewitt deci-
sion is applied in the analysis of a specific cost
component, intention and permanence must be
the deciding standards. An analyst performing
this test on a data center must ask whether the
item in question is intended to contribute to the
IT systems within the data center, or is this item
intended to contribute to the permanence of the
real estate?

Road Addresses versus

Network “Addresses”

Practitioners entering the field of data center
appraisal may encounter discussion of “location
on the internet.” For real estate analysts experi-
enced in providing location commentary based
upon street addresses, it may seem that they are
being asked to teleport themselves inside the guts
of a mainframe computer to provide location
commentary in the virtual landscape. Students of
real estate have been ingrained with the notion
that “location, location, location” overrides all
other components of real estate value. But loca-
tion on the internet is a function of connectivity
within the grid—a concept familiar to many net-
work engineers. So, what are the implications of
the location on a network to a real estate
appraisal?

One of the fundamental principles creating
value in real estate is the principle of permanence.
In theory, the fee simple interest in a property
should be able to produce benefits (often mea-
sured as “market rent”) into the future. The
future benefits to a property owner are guaran-
teed by the principle of permanence. But how can
permanence drive value when the location on the
network changes? In conventional real estate,
street addresses are permanent, and frontages are
permanent; however, networks are dynamic and
fluid. The market for edge data centers—small
deployments of 1.0 to 2.0 Mb per facility—is

16. IBM, “What Is IT Infrastructure?,” https:/bit.ly/3wVOwYO0.

17. Defined in subsection 43, “Computer equipment and peripherals used in a data center,” https://bit.ly/3UXMtL3.

18. Teaff v. Hewitt, 1 Ohio St. 511 (Jan. 1853) Supreme Court of Ohio. Opinion available online at https://www.jstor.org/stable/3301853.
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growing quickly due to performance concerns of
end users. This allows a high-performance net-
work location to be secured with minimum capi-
tal committed to a permanent location. When
the site is no longer at an optimal location on the
network, it can lose its edge advantage and ulti-
mately market interest and value.

Case Study

Against this foundational background, a simplis-
tic case study can be presented to illustrate the
application of a real estate appraisal for a data
center property. The case involves a fictitious
enterprise data center that recently opened
within a converted industrial building located in
an expanding Midwestern suburban neighbor-
hood. The facility’s opening caught the attention
of the local assessment district, which signifi-
cantly increased the real property assessment
value. The district notified the taxpayer that the
market value for the real property was to be
increased to $15.0 million for the tax year.!” The
taxpayer disagreed with this assessment and sus-
pected a misallocation between the real and per-
sonal property components. The taxpayer filed an
appeal and engaged an appraiser.

The subject property consists of a single-user
enterprise data center leased to a telecommuni-
cations provider near a population base that is
expanding rapidly due to significant growth in the
local FIRE?® employment sector. The facility is
master-leased and the critical power capacity
offered is 3.0 MW, which is conditioned and fully
backed up by system redundancies ranging from
N+1 to 2N configurations. The facility was
brought online after the landlord acquired an
existing light manufacturing property and con-
verted the building for use as a data center after
executing a lease agreement. According to the
lease, the landlord would acquire the building
and renovate the structural components to

accommodate the heavy IT infrastructure
required for the tenant’s systems. The tenant
would then develop and own the internal infra-
structure. The tenant required access to local
in-ground network cabling band and also a satel-
lite dish, which cost approximately $2.0 million
installed and was owned by the tenant. The prin-
cipals of the landlord and tenant are related par-
ties, with the development leg of the business
capitalized by a separate group of shareholders.

The building was selected based upon the oper-
ator’s motivation to establish a network site that
was close to an expanding end-user base of resi-
dents and businesses. The property was adjacent
to rail lines and enjoyed good proximity to high
voltage power lines.”!

Appraisal Methodology

The appraiser researched the current market for
data centers as well as the land use trends in the
area to develop conclusions as to the highest and
best use of the subject property. As part of the
research for this assignment, the appraiser con-
ducted the eight-step highest and best use analy-
sis, which incorporates the six steps of market/
marketability analysis.?? The analysis showed that
the data center market in this location was not
yet gaining the interest of developers motivated
by speculative rental income. The analysis
revealed some limitations on power supply and
taxation policy that could be dissuading develop-
ers from entering this market at a typical pace.
The appraiser concluded that the highest and
best use of the vacant site was to hold the site for
two years for future industrial development and
the highest and best use of the improved property
was for continued use as a data center.

Since the subject property (1) qualifies as a
special-purpose property and (2) requires allo-
cation steps as a condition of the assignment,
the appraiser deemed the cost approach to be
the most appropriate approach to value.?? This
approach was particularly attractive since the

19. All cost figures and configurations are intentionally, and substantially, different from our observations, as this is a highly confidential
and sensitive sector of the commercial real estate market. Credible analysis demands that each practitioner conduct exhaustive research

into the costs and configurations of each component part.
20. FIRE: finance, insurance, and real estate.

21. Rail lines provide easements that are used for telecom mainlines.

22. See Figure 18.1 in The Appraisal of Real Estate, 15th ed. (Chicago: Appraisal Institute, 2020), 318.

23. However, if the assignment is to develop an opinion of the market value, even when the property is deemed to be special purpose,

use value or investment value may not be substituted for it.
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exercise of completing the analysis would pro-
duce an indication of the market value of the
real property, exclusive of the tangible and
intangible personal property. The appraiser also
decided to conduct an income approach to
determine the market orientation of any exist-
ing rents. Finally, the appraiser performed a sales
comparison approach with the understanding
that the sales may provide limited information
due to the propensity of market participants to
carefully guard property and transaction details.
Furthermore, the sales that were uncovered all
represented transactions of total assets and not
just the real estate.

Cost Approach

The appraiser concluded that the existing data
center was the highest and best use as improved,
which indicated that the cost approach would
need to reflect a building of similar quality and
utility as determined by market preferences.
Since the conclusion of highest and best use as
though vacant was not for development of the
existing building, the appraiser knew that it
would be necessary to investigate the sources of
obsolescence.

The appraiser conducted an exhaustive study
into surrounding land sales to develop an opin-
ion of the market value of the underlying site.
Analysis and adjustment of the comparable land
sales set supported a market value conclusion of
$4.0 million for the subject site as though vacant.

In researching an appropriate replacement cost
new for the subject property, the appraiser sur-
veyed similar data centers in the local and
national markets. As allocation was a central
matter of debate between the client and the
appraisal district, it was important that the
replacement cost new figure be carefully bench-
marked, and also appropriately aligned with the
agency guidance regarding what should be con-
sidered the taxable real estate that was the subject
of the assignment.

The total development costs for the tenant’s
components were $9.0 million. Since the landlord
purchased an existing industrial building, no his-
torical cost information was available to use in
deriving a cost new figure based upon activity at

the subject property. The appraiser reviewed a
national cost estimator manual and investigated
comparable data center development costs based
upon careful review of the county’s guidelines,
which were in the problem identification. The
appraiser estimated an appropriate replacement
cost new of $12.0 million for the taxable real
estate alone.

To estimate an appropriate entrepreneurial incen-
tive (EI),”* the appraiser interviewed various mar-
ket participants in transactions involving recently
built data centers. After analyzing the anecdotal
evidence developed from these interviews, the
appraiser applied a 12% entrepreneurial incentive
to the cost new for the subject property.

The appraiser employed a modified economic
age-life method for estimating all sources of
depreciation in this analysis. Given the significant
interior renovations, the appraiser concluded
that the effective age for the improvements was
less than the chronological age of the original
building. The first measure of depreciation was
estimated based upon an age-life method, where
the age numerator represented the effective age
of the building improvements, and the life denom-
inator represented the total expected economic
life. The economic life was reconciled from public
SEC filings for data center REITS, industry devel-
oper surveys, and a national construction cost
manual that specifically addressed data center
properties. Research uncovered only a handful of
sales that could be used for a market extraction
analysis, which reduced the reliability of this
method when reconciling an appropriate eco-
nomic life. Based upon the economic age-life
analysis, the appraiser estimated total deprecia-
tion at 20% of replacement cost new plus entre-
preneurial incentive.

The second measure of depreciation involved
investigating sources of remaining depreciation
that is not already captured in the initial eco-
nomic age-life calculation. The remaining depre-
ciation was estimated by wusing techniques
typically related to the income approach, specifi-
cally, a feasibility rent analysis.

The appraiser’s conclusion of replacement cost
new was based upon investigation into the data
center market, which revealed that many of the

24. The Dictionary of Real Estate Appraisal, 7th ed., s.v. “entrepreneurial incentive” is “the amount an entrepreneur expects or wants to receive
as compensation for providing coordination and expertise and assuming the risks associated with the development of a project. Entrepre-
neurial incentive is the expectation of future reward as opposed to the profit actually earned on the project.”
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existing features of the building were not present
in the competitive set. Because items such as
internal lifts and design elements that removed
internal structural columns for machine clear-
ance were not required for data center use, the
appraiser considered them to be superadequate.
Items of personal property such as the satellite
dish, which was owned by the tenant and could
be disassembled and moved to another location,
were also excluded from the analysis. As is sum-
marized in Exhibit 1, the cost approach indicated
a market value for the real property components
of $7,538,462 for the building and $4.0 million for
the land, or a total of $11.5 million (rounded) for
the real estate.

Exhibit 1 Cost Approach Summary

Replacement Cost New Plus

Entrepreneurial Incentive $13,440,000

Less: Depreciation 20% or $2,688,000

Less: Remaining Depreciation

Not Already Captured* $3,213,538
Total Depreciation $5,901,538
Depreciated Value

of the Improvements $7,538,462
Land $4,000,000
Total $11,538,462
Rounded $11,500,000

*To be illustrated later in the study

Income Approach

Data center income statistics reported by com-
mercial real estate brokerages are typically
sourced from colocation facilities that are built
for use by multiple third-party IT clients. Coloca-
tion businesses license access to power and net-
work connectivity based upon a kilowatt per hour
per month license agreement. The power con-
sumed by the IT and peripheral systems is pro-
vided by a carefully engineered assemblage of
equipment designed to provide consistent and
conditioned power.

In locations where network placement is the
critical pillar to the data center’s offering, leases
can include a bifurcation between the rent of
physical space in the facility and a separate charge
for conduit access, which is often determined by
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the thickness and length of the conduit being
accessed. An analysis of the income of these
enterprises can be performed competently and, if
done so, will result in a reliable indication of the
market value of the total assets of the business.
The feasibility rent analysis selected for this
assignment derives a rental rate that would need
to be achieved by the taxable real estate alone if it
were to be feasible to develop the property. The
analysis compares market rents with developer
economics as modeled by the cost approach.
During research of the local and regional data
center markets, the appraiser concluded that an
overall rate of 6.5% was most appropriate for the
real property components of the subject property.
At the selected overall capitalization rate of 6.5%,
the subject property would need to generate a sta-
bilized net operating income of $958,880 per year
to sufficiently compensate for the development
cost (adjusted for physical deterioration and
including land value) of the facility. Any shortfall
between the feasibility rent and the achievable
rent would represent depreciation above and
beyond that measured in the economic age-life
analysis. This rent would be based upon an abso-
lute net expense structure where all the operating
expenses for the facility would be independently
contracted and managed by the tenant. The fea-
sibility calculations are shown in Exhibit 2.

Exhibit 2 Feasibility Net Operating Income

Replacement Cost New (RCN) $12,000,000
Entrepreneurial Incentive (El) $1,440,000
Total RCN Plus El $13,440,000
Less: Physical Deterioration 20%
RCN Less Physical Deterioration $10,752,000
Land $4,000,000
Total $14,752,000

Overall Rate 6.50%
Feasibility Net Operating Income $958,880

The appraiser conducted a thorough survey of
recently executed real estate leases in the national
and local data center markets in which the land-
lord leased a similar building operated as a power
shell. The survey excluded leases that did not
reflect rental rates achieved by market negotia-
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tion. Rents for built-to-suit facilities and those
generated in sale-leaseback arrangements reflect
a misalignment of the forces of supply and
demand, making the rent pricing an unreliable
indicator of market rent.

Based upon the appraiser’s analysis of compara-
ble rents, a market rent of $750,000 was estimated
as most appropriate for the subject real property,
and the income approach resulted in a value for
the real property of $11.6 million ($750,000 +
0.065). The appraiser used the difference between
the feasibility rent previously discussed and the
market rent, capitalized at the selected overall
rate, as the estimate of excessive obsolescence for
use in the cost approach, as shown in Exhibit 3.

Exhibit 3 Estimate of Obsolescence

Feasibility Net Operating Income

(Absolute Net) $958,880
Market Net Operating Income

(Absolute Net) $750,000
Income Loss Due to Obsolescence $208,880

Overall Rate 6.50%
Estimate of Obsolescence $3,213,538

Sales Comparison Approach

As was true of the income approach, the useful-
ness of the sales comparison approach was
reduced by the highly confidential nature of the
data center market and limited information on
exactly which assets are transferred in each com-
parable transaction. Nevertheless, the available
market activity provided a range of value indica-
tions that supported the conclusions within the
cost approach. The depth of analysis available for
each sale was limited by the information avail-
able to the appraiser, a challenge in a market
where activity is so carefully concealed. Given
the range of adjusted values provided by the best
comparables selected, the appraiser was satisfied
that the market value conclusion was reasonable
and well supported.

Reconciliation

Because the cost approach analysis could pro-
duce a credible indication of market value, this
approach was given greatest weight in the rec-
onciliation. The feasibility rent analysis provided
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a comparison between the real estate rents in
place and the rents achieved at comparable
developments. The property interests reflected
in the sales extended beyond the real property
that was the subject of the assignment. However,
the sales for which complete information was
available and the asset transfer was similar to
the assets appraised provided the appraiser with
a level of confidence that the conclusions of the
cost approach were reasonable and indicative of
the market.

Conclusion

Professionals interested in expanding their prac-
tices into this exciting and challenging new sector
need to gain basic competency in technical sys-
tems that might at first seem overwhelming. But
the way in which real estate valuation profession-
als answer the question, Where exactly is the real
estate within a data center? will have a meaning-
ful consequence to the results of an assighment
for which allocation is the central issue. Intent is
the one consistent theme throughout the exam-
ination of different perspectives on allocation.
The intent that the item contribute to the perma-
nence of the real property is the most important
factor in determining whether an item is consid-
ered a fixture to the real estate or a piece of per-
sonal property readily transferable to another
situs. Intent is also a standard that is well tried by
debate. Valuation professionals may develop dif-
fering opinions of the magnitude of the real estate
component level but must recognize that it exists
separate from the tangible and intangible per-
sonal property.

The local, national, and global data center base
is expected to expand rapidly in upcoming years
due to nothing more than the exponential growth
in the quantity of data. As market participants
continue to build, collateralize, tax, and sell these
assets, it is incumbent upon appraisers to offer
services that are competently performed, rele-
vant, and appropriate based upon the intended
use of the services engaged.

SEE NEXT PAGE FOR ADDITIONAL RESOURCES >
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